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attacking the central nervous system. Thus, the suppression of autoreactive T-cells represents
a potential therapeutic avenue., Beeton, C. e 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 Ca®*
{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 vbitage-gated channel that opens in response to membrane



[ 0006] Experinentally, several known inhibitors selectively block
Kvl.3 and | Kl channel s over other Kt-channels. A peptide toxin from
St i chodact wbaodratrssant hus ( ShK) i nhibits both Kvl. 3 and HCAIUS2ieaRILeE .
In vitro studi es show that Shlc-Dap22, nargatoxin, and correolide
specifically inhibit the Kvl.3 channel while clotrinmazole and TRAM 4
(a synthetic analog of clotrinmazole) specifically inhibit IK1L.
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WO 2007/ 075849PCT/ US2006/ 048716 [0013] In sonme people, the' bone
marr ow produces nore red blood cells to conpensate for | ess oxygen in
t he bl ood,wbeendiomigst 0 a condition call ed pol ycyt hem a. PThasecsne7r6ed
bl ood cells cause the blood to becone thicker and stickier, further
increasing the load on the heart. These changes al so put a person

wi th cor pul nonale at increased risk of pulmonary enbolism because
the thickened blood nmay clunp and formclots, mainly in the veins of
the |l egs. These clots can di sl odge and travel to the |ungs OO%HE
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[0021] Thus, in a first aspect, the present invention provides a

met hod for treating or preventing an inflammatory process, said

net hod conoizei7gssagini ni stering to a subject suffering Morame®andrie

i nflammat ory process a therapeutically effective anount of a conpound
havi ng the structure according to Fornula I: WD

2007/ 075849PCT/ US2006/ 048716 I 2\ 0-4 NH 3

[0013] In some people, the bone marrow produces more red blood cells to compensate for
less oxygen in the blood, leading to a condition called polycythemia. The extra red blood
cells cause the blood to become thicker and stickier, further increasing the load on the heart,
These changes also put a person with cor pulmonale at increased risk of pulmonary
embolism, because the thickened blood may clump and form clots, mainly in the veins of the

legs. These clots can dislodge and travel to the lungs.

[0014] There are two types of pulmonary hypertension: primary and secondary. Both
types of pulmonary hypertension are encompassed by this term as used herein. Primary
pulmonary hypertension is much less common than secondary pulmonary hypertension. In
primary pulmonary hypertension, the cause is not known, but likely begins with spasm
(contraction) of the muscle layer in the pulmonary arteries. Women are affected by primary
pulmonary hypertension twice as often as men, and half of the people are 35 or older at the
time of diagnosis. Secondary pulmonary hypertension means that the condition occurred

because of another disorder that affects lung structure or function.

[0015] Secondary pulmonary hypertension can be caused by any disease that impedes the
flow of blood through the lungs or that causes sustained periods of low oxygen in the blood.
One of the maost common causes is chronic obstructive pulmonary disease. When the lungs
are impaired by disease, it takes more effort to pump blood through them. Over time, chronic
obstructive pulmonary disease destroys the small air sacs (alveoli) together with their small
vessels (capillaries) in the lungs. The single most important cause of pulmonary hypertension
in chronic obstructive pulmonary disease is the narrowing of the pulmonary artery that occurs

as a result of low blood oxygen levels.

[0016] Another disease that can cause pulmonary hypertension is pulmonary fibrosis,
which causes extensive scar tissue to form in the lungs. The scar tissue destroys the
pulmonary circulation and makes blood flow more difficult. Other lung diseases that may
cause pulmonary hypertension include cystic fibrosis and certain occupational lung diseases,

such as asbestosis and silicosis.

[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



(F)p(l') wherein m n and p are independently selected fromO and 1
and at least one of m n and p is [0022] In an exenplary enbodi nent,
when m n apdoqroasses al |l 1, the fluoro substituents at morgiskooane7at
ring 2 are located at a position independently selected fromortho to
the acetam de substituent, nmeta to the acetam de substituent and para
to the acetam de substituent, and the substituent at ring 3 is at a
position selected fromortho to the acetam de substituent and para to
t he acetam de substituent. I n another exeMl ary enbodi nent, when p is
0, ancbuimpsary carbelismj & cdnditidyeinfwhidy bosdiblots hegeme ladged inige J}HPFSBW%? to
t he acgl r’gagsqn E%)‘?Ot“%g’g%@m and the substituent at ring 2 is |ocated
ec

at a posTtion rom ortho to the acetam de substituent and
para t aget am fdi@yiamL ory
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[ | f I'1 ul i oni
T eoSevelolE bERYPLmABRe G HBERE) bt et Fogy promises to
d t Y
Pr 0% Shp R, KRR R S5ont 80 TS e SRR
pot as sappnodch txvyvards élertreghhwt@s@px prish entimg dfmﬂfimm@tgy RIAekEsaes. Srooesndor
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are also an o resent 1nvention. 100241 Thus, in anaqther
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an anount of a conpound accord |ﬂg to Formul a ( effectlve to inhibit

t he poPYU3wsiuFRThangRls ofigry s thp Ky @Péfgﬁth%r%%%ﬁl ped o3t Rigayatiebtities,
t r eat nBh o®fwhidh mBfilREOTERURY ¥nBhRESSSH ofSHEer A8 FMdré fridens ﬂésagébsdf&hd s
preventing or retarding autoreactive T-cell growh. This growth

r et ar d@hii9rcan be acconpl i shed by mani pul ating the cellular ion
fluxes of the T-cells. Thus, in another aspect, the invention
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(1) ef eventi n autoreacti v growt h
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t he i nVabieiloyhich Sﬁﬁ‘?ﬁﬁaha inbie. whihae B sBanpeln Wil 2 Sieh yelsstivigntor the
treat nggdnnd t h the conmpounds of the invention. [0027] In another
aspect, the present invention provides a method of treating or

pr evenigoaq pWhﬂQQQ%WirQB’d%Eé& ahs &Qent?rh)%nﬁ&{ prodideR 6 iR R fkdtingtar i ng
to a subject sufferl ng from pu m)naré) hypertensi on a therapeuti, cal |y

ef f ect PraCRiRE AR INGRMEIAEIHBEFAY- $ad PR odiromarisiRgadranislering i hyPve

For mul guffdring fidin @ﬁlﬁhﬂﬂmﬂﬁﬁfﬁpﬂvﬁﬁ%s ankeshdebilly dhe iR hiesht oT¥ebMPSund
treati n% gul mnar%ﬁea%/é) H{ienm on b adm ni stering a conpound of the

i nvent NBYE HieStpg CRutingfor é’rr’%i" “in need of treatment with the
conpounds of the invention. [[0028] In still a further aspect, the

i nvention provides a nethod of treating or preventing stroke. The

met hod i ncludes adm nistering to a subject suffering from stroke, or
at risk of having a stroke, a therapeutically effective anount of a




DETAI LED DESCRI PTI ON OF THE | NVENTI ON Abbrevi ati ons and Definitions

[ 0030] "Biological medium" as used herein refers to both in vitro
and i n vi veoho@loegucal mlieus. Exenplary in vitro "bi dcagise@bosed a"
include, but are not limted to, cell culture, tissue culture,
honobgenat es, plasma and blood. In vivo applications are generally
performed in mammual s, preferably humans. WO

2007/ 075849PCT/ US2006/ 048716 [0031] "Fluoroal kyl" refers to a

subcl ass of "substituted al kyl" enconpa53|ng al kyl or substituted

al kyl groups that are either partiall Fborlnated or
per-fluorinated. The fluorine substi n can be the only
substitution of the alkyl miety or ity¢an be in substantially any
conbi nation with any other su uent orogroup of substituents.
Conpounds 100321 In a first gﬁ%%?%m"f resent invention utilizes a
conpound having a structure ‘QtcoTdin PS8tmula (1): (1) wherein m
n and p are independently selected friom|p and | and at |east one of
m n and p is [0033] In an exenplary € dlnent when m n and p ar
all 1, the, fluoro, substituents, at I, are.l ocated.

2 posi PTSFER MaBBERRER IeRe) 8%%%?1%%‘%05?? ool yf B SO 050
substitiuent, nmeta to the acetam de substituent and para to the

acet am de substituent, and the substituent at ring 3 is at a position
sel ect chhzfzq Orl'h@h'feﬁ&nt)@r)t é}ﬁbtﬁﬁﬁﬁﬁ[fwﬁ' en ﬁlUi?&fltﬂ baenill antle flas® stibstiits at
acetam de sulsti.tu not er . exenpl ar is O,
2nG. m i et g e s A g B B e P R Rel T ot B b T

t he ace&aﬁhﬂﬁsauhﬁﬁmﬁUﬁahto&mdcﬁham&ubsmnmmmandamanoﬁgaﬁamsuhocated
at a pQsi ion, sel fro .1 q the acet ami n

para t &% 1@“&&@?3 dséggtﬁtﬂgripa?ﬂ ? e Tq@d):?ﬁ']tmp Aoa a?\te%gr e rrp‘?ﬂs'ﬁ0 b 503 ,
t he conpiesinest arid parz edthi pcttheidersebeintent. nkneampiben ehaivsay esmhodumm,ewhen P

accor dlis[] g, a:[na rr'1: PSr lmjlcf’31 n ‘sl ll,)tl':le 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.

[0023] Controlling inflammatory processes (e. g., multiple sclerosis) via altering cellular
ionic fluxes of cells affected by a disease is a powerful therapeutic approach. Moreover,
basic understanding of the role of cellular ionic fluxes in both disease processes and normal
physiclogy promises to provide new therapeutic modalities, regimens and agents.
Compounds that alter cellular ion fluxes, particularly those that inhibit potassium flux, are
highly desirable as both drugs and as probes for elucidating the basic mechanisms underlying
these ion fluxes. Similarly, methods utilizing these compounds in basic research 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.

[0624] 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-



WD 2007/ 075849PCT/ US2006/ 048716 wherein m n and p are independently
selected fromO and 1, and at least one of m n and p is 1. [0035]
Conpounds wocordrssgoto this structure are di splayed i n pCaliseood/ 048716

[ 0036] In anot her exenplary enbodi nent, the conpounds of the

i nvention have a structure according to Formula Ill1: wherein nis
either O or 1. [0037] Conpounds that are structurally closely related
to conpounds of the invention are al so displayed in Table 1. The
conpounds which are structurally related to the conpounds O the

i nvent ¢adrgrawthy eThesmethod inshiden eontiesing askedkvith ap reogal it @gweRthd

unex pe&&g{hi%ﬁ)%k%%iﬂlﬂc?g??Jé-i)p?e(%g{)?ﬂ:iné H&etatdiRf hBLAGIOIRALALS 1O

the inventio
[0026] Thus, in another aspect, the present invention provides for a method of treating or
preventing multiple sclerosis. The method includes administering to a subject suffering from
multiple sclerosis a therapeutically effective amount of a compound having a structure
according to Formula (I). In another exemplary embodiment, the method involves treating
multiple sclerosis by administering a compound of the invention to 5 mammal not otherwise

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

[0027] In another aspect, the present invention provides a method of treating or preventing
pulmonary hypertension. The method includes administering to a subject suffering from
pulmenary hypertension a therapeutically effective amount of a2 compound having the
structure according to Formula (I). In another exémpiary embodiment, the method involves
treating pulmonary hypertension by administering a compound of the invention to a maminal

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

[0028] In still a further aspect, the invention provides a method of treating or preventing
stroke. The method includes administering to a subject suffering from stroke, or at risk of
having a stroke, a therapeutically effective amount of a compound having the structure
according to Formula (I). There is an excellent track record of treating nervous and
cardiovascular disorders with ion channel modulators--either openers or blockers. lon
channel blockers as a general class, represent the major therapeutic agents for treatment of
stroke, epilepsy and arrhythmias. In another exemplary embodiment, the method involves
treating or preventing stroke by administering a compound of the invention to a mammal not

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

[0029] These and other objects and advantages of the present invention will be apparent

from the detailed description and examples that follow.
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, hormogenates, plasma and blood. In vivo applications are generally performed

in mammals, preferably humans,



WD 2007/ 075849PCTI US2006/ 048716 (7):(8);(9); NH2 (11);(12): WO
2007/ 075849PCT/ US2006/ 048716  (19);(20);(21); and

WO 2007/075849 PCT/US2006/048716

{0031] “Fluoroalkyl" refers to a subclass of "substituted alkyl" encompassing alkyl or
substituted alkyl groups that are either partially fluorinated or per-fluorinated. The fluorine
substitution can be the only substitution of the alkyl moiety or it can be in substantially any

combination with any other substituent or group of substituents.

Compounds
[0032] In a first aspect, the present invention utilizes a compound having a structure

according to Formula (I):

Flm

1

R,
7 2\ et
(Pl NH;

s

3|
X

{Flp 6y

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

[0033] Inan 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 mis 1 and n is 1, the fluoro substituent at ring 1 is para to the acetarnide 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

c

NH;

(Fle I

S



(22). Compound Synthesis [0038] The conpounds of the invention can
be prepared by techniques that are standard in the art of organic
synt hesi s.wopgropmsiat e starting material s and reagent s PEAUSREBG6/048716
obtained cormercially or they can be prepared by standard organic
chem stry techni ques. Exenplary processes are illustrated by the
specific exanples. An exenplary synthetic route is provided in Schene
1. SCHEME 1 WD 2007/ 075849PCT/ US2006/ 048716 [0039] In Schenme 1, the
synthesis of a fluorine-substituted triphenylacetani de progeeds from
t he cowhersisondh Ay ¥ PigdRdapendanby selecied om § piehyrdet kasione P?C@t npgd pis
prepared froma fluorine-substituted benzophenone and a reagent that
adds a phenyl or fluorine-substituted phenyl noiety to the

benzoptﬁggt € KEtR08ds abbSraldo U0 thib Srnithie bid 4t sk darih ABERY| et hanol i's

subseq y converted to the corresponding fluorine-substituted
triphe e 1Ll ' : iof M § re
ol | ol Bl e B o Rt oy oA et

t he i neaspradelf wilormivtarlllie with a mixture of sulfuric and gl acial .
acetic acids. O her synthetic routes |leading to fluorine-substituted
tri phenyl net hane species, particularly acetam des, are within the
abilities of those skilled in thg . Conpound Stability [0040] For
conmpounds to act as pharnaceut&p useful I KL channel inhibitors,
candi dat e conpounds nust depogistrate ooth acceptabl e bioavailability
and stability in vivo. Subj

for a sinplified dosage regi nen fewer doses/day and/or |ess
medi cati on). Moreover, reducing the anount of conpound adm ni st er e@Il)
carries wth it the prom se of reducing side effects resulting from
the netbestt o ARG7BPTfts netabolites. Thus, it is highly desirable
to provide I K1 channel inhibitors which dempnstrate goo ) .

bi oavall03f] | iGymRevEdehabHE squgtirally Flesey sppie E%IFO%‘HB‘%EIH AR R SA
[ 0041] aile afipusk@ih Phvd MRTBE bR s whedhldre bikkoreridyn Fddred fthbedmpsynds of
candi dat & conpounds nust denqqstrate,acgeg}able act,i vit %@mards.éﬁe
t ar get REHARTIEID SEERADANBRSCURGS PLARTEE N HE SHP BT S TIPS T SATPS

t hey hayev@rfild5thé Duaitited dondoéhdchithaiveadorno nore than 100- 500
[0042] The activity of the conpounds of the invention towards ion
channehsy\ln 1be assayed utilizing nethods known in the art. For
exanpl &, see, Brugnara et al., J Biol. Chem, 268(12): 8760-8768

(1993). Utilizipg.the nmethods descr dinthis reference, both the
percent inhi bi t* of the Gardos c i
iV

conpounds of theYinvention can be asgayéd. et hods for
assaying t actiivi®€y of ion nel s 30 agents
t hat ~ af %ec@he iccTrﬁﬁ,hannel s @ knocg—é) @ seléction of

an appropriate

ay @)% F 3);

2

F

5) (6);

@



WD 2007/ 075849PCT/ US2006/ 048716 methods is well within the
capabilities of those of skill in the art. See, for exanple, Hlle,
B., loni c wbamvahrssX Excitable Menbranes, Sinaner Ass@UTaAiSe@)s/04T.
Sunder | and, Mass. (1992). Conpound Selectivity [0044] For conpounds
to act as pharmaceutically useful 1KL channel inhibitors, candidate
conpounds nust denonstrate acceptable selectivity towards the target
channel . Conpounds having a selectivity towards the Gardos channel of
at least 30 fold are judged to be sufficiently selective. [0045] The
sel ectivity of afparticular conpound]for the IKI channel relative to
anot her pot assi

-GN channel is cemreniently determn a ratio
of two corrpoun di ng-rel ated qu i.es (e.g., 1C50)
fent, the selectivit] |s det er mi rfied usi n the

exenpl ary enbodi
ah ..,« howeverz ﬁher hods for
fawdthe act y O 1ntsthat

activiti e@ﬁ' 2d as disc
assaying t act | % of ion Cha

affect the ion nels are known i he art. The sel ec

appropri ate assay nethods is well in the capabiliti - those of
skill in the art. See, ,ﬁr exanple, Hille, | oni ¢ Channel s Of(g)
Exci t abl e Menbr anes, Slh ner Associ ates, In ), Sunder | and, Mass.”™”

(1992). [0046] In one enbodi nent, the corrpounds of the invention are
potent, selective and stabl e inhibitors of potassiumfly such as

that medi ated & ' IK | channel. 47] Wiile not w g g to be
bound by any pagtPcul ar theory of ation, it is preséently believed
that certa ur al featur of he corrpoun the i frenti on
(. @ i f hydrog "'h ------ fa0 r| ne) ar@ entf tafypl i cat ed
in the sta lit s€tectivity and c’y of these conp nde Thus,

in an exenpl ar od| ment, the inf fors of the inve n incl ude

an aryl noiety, whefei t least o ydro at om of t aryl hety
is replaced by a radi cgfﬁc‘,onpri Si ng a fl uo?ﬁﬂ’e atom In this (2);

enbodi ment, the invention enconpasses fluorinated derivatives of

conpounds that ifhibit potassiumio ux, particularly gtqse having

| K1 channel inhi#bttory activity (e. ant| nmycoti c agen

m conazol e, ecogazol e, but oconazg‘f e, Joxi conazol e and sul enazol e)
(

have pot assi A\ on c_@nnel |nhl,bg;§y at(wty, and
particule ¢cHannel inhib ry dctrwity, and ess| at’sd: east
one aryl ty _beali:ng at | east on uorine atom are w-Ahia the
scope of the prt i nvention. [Ooﬁﬂl n an exenpl ary di ment ,

the aryl noiety TS a pheny group. In another exenplary enbOdIGEﬁBY
the aryl nmoiety s a cosSti t uent of a trlphéH?tnethyl gr oup ’
2007/ 075849PCT/ U52006/ 048716 [0049] The conpound(s) of the invention
can be admnistered per sear in the fo gf a pharnmaceutic
conposi ti on wher the active conpou 4) is in adm xtur h one
or nore pharnac- ally acceptable c ers, excipients o I luents.

ecto cel lular i fluce°(e.g.,
| KL cham activity resSent i nvent i@>al S%%ﬁﬂvi des

phar maceut i At i ons t hat cont aiAw t 18 conpounds of o
i nvention. tical Fornmnul ationg

(16); (17); (18);

10



[0050] In a second aspect, the invention provides a pharnaceuti cal
formul ati on conprising a conmpound of the invention according to
Formul a (Iwoadmoxsséb Wit h a pharnmaceutical |y accept abl e pexaispioeniszisl n
an exenpl ary enbodi nent, the conpounds are those according to Fornul a
(I'1) and nore preferably according to Forrmula (I11). [0051] The
conpounds descri bed herein, or pharmaceutically acceptable addition
salts or hydrates thereof, can be fornulated so as to be delivered to
a patient using a wide variety of routes or nodes of adm nistration.
Suitabl e routes of adm nistration include but are not limted to,

i nhal ation, tramsdermal, oral, ocul rectal, transmucgsa
i ntestinal and Egthteral adnlnlstr. on, |nclud|ng i nt

subcut aneous and |ntravenous injectigons, [0052] The_ conpdunds
Eiﬁer

descri bed ,;__ phar nace ccept abl e Al Ys _asdéor

hydr at es t~"'eof y be adm n ed sMagly, in combination with

ot her corrpoundshe i nventi on, &{ in cocktails c@kﬁ'ed wth
ot her therapeutwg-agents. The choi ¢ t herapeutic age t hat can
be co-admi nistered w thyghe conpounds of t j.nvention will depgpfdand
in part, on the condition belng treated. [O 53] For exanpl e, when
adm nistered to patients suffering froman inflammtory process such
as nultiple sclefosis, the conpounds of the invention can be

adm nistered in ¢ktai |l s containing agents used to treat the pain,
infection and other synptons and side effects comonly associ at ed
wth an |n{:§gnaqpa%eprocess Such agents include, e.g. analgesics,
antibiotic et c.| The: conmpounds can al so be admi nistered in cocktails
cont ai ni ng ot he agent s that are commonly used in treating

i nfl anmat ory prn 5S, |nclud|ng butyrate and butyrate derivatives

(Perrine et al., N Engl2 . Med. 328(2): 81-86 (1993)); hydroxyurea
(Charache et at, N. Engl®®3 Med. 323(20): 1317-1322 (1995)):

erythropoietin (Goldberg eta!, N. Engl. Med. 323(6): 366-372 (1990));
and diéﬁﬁﬂ?ﬂgguéngﬂ%h as nagne5|un1(De Franceschi et al., Blood
88( 648003825 ’ﬁQ(cb&%)a)xds of\ik 20Q:41iéh/ &84 Beeatdd A0 LIAGIES Ghd: @R2dndard in
Pharnac utic tlon for .use in accordance with the present

P SYHS e

i nvent i BHAEY orsamﬁa? PRIRPHAE SATERTAHA' Mdharenitiange
nmor e phygintdr@ gm}cad ﬂhyy aﬁcl@epfn&bé.red baBtah@irs o dhemigryasainpiuent Exeaﬁ;dary

auxiliaries C a oceSS|ng of the activ

ot epar EPEREs A R bR B hn PR B AT B B BT Eevise
i s depdndemtmaupon t he route of adnlnlstratlon chosen. [0055] For
injection, the agents of the invention can be fornul ated i n agueous
sol uti SGHEMEfierably in physiologically conpatible buffers such as
Hanks's solution, Ringer's solution, or physiological saline buffer.
In an exenpl ary enbodlnent the forswl ation includes water and an

al cohol and/or glycol. glher usef ull_components of } y, formul ati on

i ncl ude, for exanple, slrfactant sifiers and ials such as
et hoxyl ated oils. i

i nvention, poly(d
ratio. Another ex )
i nvention, water, poly(ethyleneglycol) 400 andCr ¢
For transnucosal administration (e.g., buccal, rechal
etc.), penetrants appropriate to the barrier to be perne
in the formul ati on. Such penetran
[ 0057] For oral admnistration, t
readily by conbi ni,ng,be
accept abl e carri enspwehkis
conpounds of the invention
dragees, capsul es, |iquids,

Nor - EL. [ 0056]
nasal , ocul ar,
at ed are used

ceutically
T $*°8fabl e the

11



and suitable organic solvents or solvent m xtures. Dyestuffs or

pi gnents nmay be added to the tablets or dragee coatings for

i dentifi cavbemmrssi® characterize different conbi nati ongrafsz@ehisye
conpound doses. [00591 Pharnaceutical preparations that can be used
orally include push-fit capsules nmade of gelatin, as well as soft,
seal ed capsul es nade of gelatin and a plasticizer, such as glycerol
or sorbitol. The push-fit capsules can contain the active ingredients
in adm xture with filler such as |actose, binders such as starches,
and/ or[0D3d]r | beSuhems Uctheagnthesic obea Anmimesbaritist eaphenglageamidsrewsadd |y,
st abi | zer, | n._sof ol ved
or SUS% l‘?e ccr.res 0% in&%%ﬂe%b%}h% 3@#]}46}{ g{%}@%g%sls Bp%a}q%@ fis g

par af fﬁluunrmrsubstqutﬁdj bgmoymdwb ené a@agemltlgat ad@ﬁ apfny] emflucg t@ﬁPP?t‘i‘é‘F’%
may be I & ik N
dos g gt g0 b loMenaeic e SHR MR BUGHURL RprShtitctha?

adni ni sbseuenty, canvertebipbs erresnendingy fleerine-wheinisd mikfenyhpetepiyile by '
| ozengg %19%%' zﬁ‘%o%gi fo%c&?@él%ﬂ%lﬂ@ﬁﬁﬂo»@@@?%fy J)@LQQQ&&&! Foie ALBASERAT! ON

by inhala e conpoun or use accor to the present . |

i nventfoone@bxermmghpern@wdem pirdleswith amixrarerod swiigic anl dlatielaepticgsidsy
pr esenﬁﬂkk Ofhtiidt %ﬁéﬁ%§&iﬁg¥@ﬁum§1b§ﬁtu@d%@MK%&"thad@s&&iéé]ﬁaﬂﬁﬁa@i a
sui t abl'e prope e.g., | or odi f1 uor onet hane

tri chl enetmiden arvevifin e alitisef shose philiedBriBethane, carbon di oxi de or
other suitable gas. In the case of a pressurized aerosol the dosage

uni t negmneundStabilived by providing a valve to deliver a netered

armount rgo4@pPs @B@&)rﬁﬁwngéj‘{ot dck Qgﬁ@arf?xfacﬁltlgal @ehatEn cﬁa@ﬁleyﬁﬂiwtﬂrsa&ndldate
i nhal er or' insu ator may be fornmnul at eg cont ai nin

t he commwdaﬁwstadeﬁrmn@%?bowwatﬁaé@a%'éﬁﬂ%mrdagﬁbgv ‘Brv“éoc g;ru@ s

100621, Jd, &9@’99&%&@& Y bR Gedudi it dith e RatIhe wtheaﬂvermbst ration
bylnjectlon ) by bol us injection, or contlnu%ﬁ)lnf

Por mil SPMERSAdSHRVIn p@&%ﬁs% inygyo lS"é“‘if’P%%‘é‘ﬁF%?ﬁl‘dl TGRS maﬁ% P e for

€. 0., bBindIRYli8SagR edifell d. |fexd&&ﬁ>s€s€ﬁ&§'&hﬂvef Fess itdeliidatich) addedover,
pr eservative. The conpositio

Ee such . rgg as su;g S|1onsLd'
sol ut i Becige EARMUNS ASCITRPY] dePmétﬁ’i? §aEIeg QAT B8 PIYRE® fL§FIRERE %R
for mul aﬁfwtym@aaag &oﬁuﬁb i RS R @R bHINGS m&h&hltég zrmg, mmﬂxghlycﬂleﬁmmmng

agents nm bea c¢h as_the cross- I|nk rol i.done
agar B?O"%Fl Hﬁqgtpt%s hych demongtmpte ?Rf]hi Vaél%%l; P}yn?!ﬁo #mcteg in vivod

[0063]s£hamﬁaceut|cal formul ations for parenteral adm nistration
i ncl ude aqueous solutions of the active conpounds in water-soluble

form t\éﬁ_ﬁ@ﬁ&ﬁ@ﬁ@@%ﬂl bed above for intravenous adm ni stratl on.
Additionally, 's sgen ons of 58&{1&5

W0 200E756 PR oA AR LA PR BTy car T a8

suspen &lz@ﬂ@emc&ﬁtr&tabl:@ptabm@qnhwiw cownﬂyé:ataergarchumml cCempbnudsiiejuigtd tp
oils s ane Ol r f C t

ot y! * 5F BafRioGY Prear s sy e ¥ A0S ol AL et i 00500
suspensiins may contain substances that i ncrease the viscosity of the
suspensi on, such as sodi um car boxynet hyl cellul ose, sorbitol, or
dextr aqm([am_] I Ortildetivityt dhe usqnpa-sicmmfm;&madnson covirds onshatredd @n be assayed

t abi I V\/n t.h f d
o al | SR HHRRE FaRl Tt B A OB AT sk ceaEit Bed; BRE TRy 064,
Al t er nasB@e) 760886 (1oPeE Utiljriegitennetheds dsecribed poiderciéronce, barh the
titut ith i h : o can
COn 1 USRS LN GILEL R oo T8, B 880, 6

rectal beaspgsd.ti ons such as suppositories or retention enenas, e.g.,
cont ai ni ng conventi onal suppository bases such as cocoa bgpter or
ot her g0043¢r i Ohs: mEBOGGIor hesagigithe antivity of v chemneld atd thasctiiatyanfidbagents

previ Ot t)éffectnge &30 grlljn%gssargﬁ}{o% 39 thlg%rtf %wélg&%@x Oq'sd.nadpg%g%te assay

12



Ef fecti ve Dosages [0068] Pharmaceutical conpositions suitable for
use with the present invention include conpositions wherein the
active i ngwedientssiss contained in a therapeutically effeegtusy@sampunt ,
he., in an anmount effective to achieve its intended purpose. The
actual anount effective for a particular application will depend,
inter alia, on the condition being treated. For exanple, when

adm nistered in nethods to reduce the occurrence of nultiple
sclerosis and/or inpair the formati on of autoreactive T-cells, such
conposirkthodsiswiell withinttaes cnpahlhamoﬁmom‘ofeskﬂh iuehd argr St é:ntexelfnfﬂevcH:llﬁeBt,
achi eve t " at| on

2007/ 07554 ; : 7 S &’kﬁ&ﬁ%&% I?I 'es ogﬂ&hdoé’éé%;éh?”z\o
in the art e %e i in light of the detalled di scl osure herein.
[0069] d described herein, the therapeutically

ef f ect [0094]amﬁ‘umorﬁmnbﬂd aut b phdrynacketiesliy wsefhl 1K brhaek] inbiitous; eandidate

assays, L concentr

R e T e L
channehavihma exdenipligriywadh deti (Emdd}sqhamn@ of Killeash 39 il apciiiged ¥ ties  at

| east 2 olcgrlu bllécgqle Target plasma concentrations of active

corrpoun s') tt}ﬁa‘:t are capable of IndUCI ng at | east about 50% 75% or

even 9 r.in n f t he f re

or ecentitySh, dpdRfe el el shiBart kp ORI AEER bhottel

int hepqsxassmﬁmnom:amnbﬁ isTomiveieeidy ﬂejemseﬂs@a a fago approgmpived ddwlieg-refdied

Pl s e, 314 £ ANE CRIGR! 1100, AMILENS S AR ehl D edg%@g-sztmrae&gmfrgadué&%%e

upmard to ac ercenta 701" As

is wel hctmmmﬂetﬁnrrmﬁﬂd aaldiscu?&h@nbcp@uhwtwer yttef freghoide éoraveryingsthe eptiiye!
I n humans h%ﬁ‘x?elé‘ér?dothg ctgﬁfoy c]'Ia'E QR ARl TBL cﬁ@ﬂglls%rei W ENRAIPLE: TR
dose for unans can to achieve a cilrculating

concentsfrlatmoc)mftahatpphats abag mﬁ@ﬁ%ds woll sathérf the egnapiities 0§ﬁ1°ﬁﬁp’§5k‘mm the
parti C%aé{ey Bee Lol 1@%{{@'3 MRAR) il el iR 815 TR SIS, siaaﬁé?e EVE

nmouse node 01); Reich,
etal, Bssocidteminol Sund@@ﬁndﬂ@@@@”z&ar s Madsen, et al., Eur J.
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[0074] Utilizing the teachings provided herein, an effective

prophyl actic or therapeutic treatnment regi nen can be planned which
does not cwose7swsst antial toxicity and yet is entirel ycefUSemsnaseist o
treat the clinical synptons denonstrated by the particul ar patient.
Thi s planning should involve the carefitl choice of active conpound
by considering factors such as conpound potency, relative

bi oavai l ability, patient body wei ght, presence and severity of
adverse side effects, preferred npde of adm nistration and the

t oxi ci P48} of fesoprorpd(sied the invgntigyeien be agmbustagd Pexseg Y the foorsf a The

rati o heivweesuticakédthpositantvhdian EReattive cebpOaId(f) ¥ inddRaktibeCWtiRbne or
conpound is its therapeutic, jndex and can be expressed as the ratio

§ eXp
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| erapeuti c 1 ndice
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prefer r‘fé"&!"?‘%@?‘g&éﬂt“?@é Pﬁ‘ﬁ‘@@?eﬁ%hf%ﬁfllégﬂ%%‘hﬁfr%?ﬁ{%‘éﬂ? GE{HPPH?% Qgéiéf‘ays
and/ or ji@arhfigh. studi es can be used in formulating a range of dosages
for use in humans. The dosage of such conpounds preferably lies

Wi t hi n phafF@Re& bl PhasiRtieancentrati ons that include the ED50 with
little or no toxi m%%.? The dosage nmay vary within this rantge .
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Ther apeut i s Ch, 1, 2 1, 197?. Tgﬁ3 xact formul ation, route of,
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in Vi eWoarhulk l{H) fed inerd prafeeaig kddoating@didrivelap@ii).i cul ar met hod in which
t he conpound is used. WD 2007/ 075849PCT/ US2006/ 048716 Met hods
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pl antaris, verruca plan, condylomata, etc.), eczema, Karposi's
sarcoma, and epithelial precancerous |esions such as actinic
ker at osi s.wdARkE7R1d seaseProliferating Cel | sRef er encegiri®boos/o4s716
Model Ref erence Hogg 1997 APM S 100: 10500) Nitta et al. 1997 Eur J.
Phar macol 344:107-110 Schorlemrer eta]. 1997 Int J Tissue React
19:157-61. J. Inmmunol 160:5320-30 Bajaj-Elliott et al. 1997 Am J.
Pat hol . 151:1469-76 Airway inflanmmtion and hyper' responsiveness in
Oval bum sensitized m ce or guinea pigs.

[0054] Pharmaceutical compositions for use in accordance with the present invention can

be formulated in a conventional manner using one or more physiologically acceptable carriers
comprising excipients and auxiliaries, which facilitate processing of the active compounds
into preparations which can be used pharmaceutically. Proper formulation is dependent upon

the route of administration chosen.

[0055] For injection, the agents of the invention can be formulated in aqueous solutions,
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution,
or physiological saline buffer. In an exemplary embodiment, the formulation includes water
and an alcohol and/or glycol. Other useful components of this formulation include, for
example, surfactant, emulsifiers and materials such as ethoxylated oils. An exemplary
formulation includes a compound of the invention, poly(ethyleneglycol) 400, ethanol and
water in a 1:1:1 ratio. Another exemplary formulation includes a compound of the invention,

water, poly(ethyleneglycol) 400 and Cremophor-EL.

[00356] For transmucosal administration (e.g., buccal, rectal, nasal, ocular, etc.), penetrants
appropriate to the barrier to be permeated are used in the formulation. Such penetrants are

generally known in the art.

[0057] For oral administration, the compounds can be formulated readily by combining the
active compound(s) with pharmaceutically acceptable carriers well known in the art. Such
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees,
capsules, liquids, gels, syrups, sturries, suspensions and the like, for oral ingestion by a
patient to be treated. Pharmaceutical preparations for oral use can be combined with a solid
excipient, optionally grinding the resulting mixture, and processing the mixture of granules,
after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable
excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol, or
sorbitol; cellulose preparations such as, for example, maize starch, wheat starch, rice starch,
potato starch, gelatin, gum tragacanth, methy! cellulose, hydroxypropylmethyl-cellulose,
sodium carboxymethyleellulose, and/or polyvinylpyrrolidone (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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sul phoni c woizeh7iomduced bowel inflanmmation in rats. NZBkZWsewessed
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Experinental allergic encephalnyelitis. Rat adjuvant arthritis assay
HLA transgenic mce i munized with thryogl obulin. Thiouracil-fed
rats. Henderson etal. 1997 J Cdin Invest 10002) 3083-3092 d ynes

etal. 1998 Science 279 (5353):1052-54. Lazarivuts etal. 1996 Nature
380 ( G@ﬂ&yitmao@gic solvents or solvent mixtures. Dyestuffs or pigments may be added to the

tablets or dragee coatings for identification or to characterize different combinations of active

compound doses.

[0059] Pharmaceutical preparations that can be used orally include push-fit capsules made
of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol
or sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler
such as lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate
and, optionally, stabilizers. In soft capsules, the active compounds may be dissolved or
suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene
glycols. In addition, stabilizers may be added. All formulations for oral administration

should be in dosages suitable for such administration.

[0060] For buccal administration, the compositions may take the form of tablets or

lozenges formulated in conventional manner.

[0061] For administration by inhalation, the compounds for use according to the present
invention are conveniently delivered in the form of an aerosel spray presentation from
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g.,
dichlorodiflucromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide
or other suitable gas. In the case of a pressurized acrosol the dosage unit may be determined
by providing a valve to deliver a metered amount. Capsules and cartridges of e.g., gelatin for
use in an inhaler or insufflator may be formulated containing a powder mix of the compound

and a suitable powder base such as lactose or starch.

[0062] The compounds may be formulated for parenteral administration by injection, e.g.,
by bolus injection or continuous infusion. Formulations for injection may be presented in
unit dosage form, e.g., in ampoules or in multi-dose containers, with an added preservative.
The compositions may take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contain formulatory agents such as suspending, stabilizing and/or
dispersing agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, 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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appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty
oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or
liposomes. Aqueous injection suspensions may contain substances that increase the viscosity
of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally,
the suspension may also contain suitable stabilizers or agents which increase the solubility of

the compounds to allow for the preparation of highly concentrated solutions.

[0064] Alternatively, the active ingredient may be in powder form for constitution with a

suitable vehicle, e. g., sterile pyrogen-free water, before use.

[0065] The compounds may also be formulated in rectal compositions such as suppositories
or retention enemas, e.g., containing conventional suppository bases such as cocoa butter or

other glycerides,

[0066] In addition to the formulations described previously, the compounds may also be
formulated as a depot preparation. Such long acting formulations may be administered by
implantation or transcutaneous delivery (e.g., subcutaneously or intramuscularly),
intramuscular injection or a transdermal patch. Thus, for example, the compounds may be
formulated with suitable polymeric or hydrophobic materials {(e.g., as an emulsion in an
acceptable 0il) or ion exchange resins, or as sparingly soluble derivatives, for example, as a

sparingly soluble salt.

[0067] The pharmaceutical compositions also may include suitable solid or gel phase
carriers or excipients. Examples of such carriers or excipients include but are not limited to
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin,

and polymers such as polyethylene glycols.

Effective Dosages
[0068] Pharmaceutical compositions suitable for use with the present invention include

compositions wherein the active ingredient is contained in a therapeutically 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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Pul monary eosinophilia Quillain-Bane Syndronme (inflammatory
denyelinating disease) Proliferating CellsReference Cell Ml Biol
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18: 777-85 T-cellsHartung et al. 1991 Ann Neurol. 30:48- 53 Ani nal
Mbdel Ref er ence

within the capabilities of those skilled in the art, especially in light of the detailed disciosure

herein,

[0069] For any compound described herein, the therapeutically effective amount can be
initially determined from cell culture assays, Target plasma concentrations will be those
concentrations of active compound(s) that are capable of inducing inhibition of the 1K1
channel. In exemplary embodiments, the IK1 channel activity is at feast 25% inhibited.
Target plasma concentrations of active compound(s) that are capable of inducing at least
about 50%, 75%, or even 90% or higher inhibition of the IK1 channel potassium flux are
presently preferred. The percentage of inhibition of the IK1 channel in the patient can be
monitored to assess the appropriateness of the plasma drug concentration achieved, and the
dosage can be adjusted upwards or downwards to achieve the desired percentage of
inhibition.

[0070] Asis well known in the art, therapeutically effective amounts for use in humans can
also be determined from animal models. For example, a dose for humans can be formulated
to achieve a circulating concentration that has been found to be effective in animals. A
particularly useful animal model for multiple sclerosis is the EME mouse model (Beeton, ef
al., PNAS, 98: 13942-13947 (2001); Reich, ef al, Eur. J. Immunol., 35: 1 (2005); Lars
Madsen, et al., Eur. J. Immunol. 35: 10 (2005). The dosage in humans can be adjusted by
monitoring IK1 channel inhibition and adjusting the dosage upwards or downwards, as

described above.

[0071] Adjusting the dose to achieve maximal efficacy in humans based on the methods
described above and other methods as are well-known in the art is well within the capabilities
of the ordinarily skilled artisan. In the case of local administration, the systemic circulating
concentration of administered compound will not be of particular importance. In such
instances, the compound is administered so as to achieve a concentration at the local area

effective to achieve the intended result.

[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 about 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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from about 0.01 to about 150 mg/kg/day, more typically from about 0.1 to about 15
mg/kg/day, and most typically from about 1 to about 10 mg/kg/day.

{0073} For other modes of administration, dosage amount and interval can be adjusted
individually to provide plasma levels of the administered compound effective for the
particular clinical indication being treated. For example, if acute inflammatory processes are
the most dominant clinical manifestation, in one embodiment, a compound according to the
invention can be administered in relatively high concentrations multiple times per day.
Alternatively, if the patient exhibits only periodic inflammatory crises on an infrequent,
periodic or irregular basis, in one embodiment, it may be more desirable to administer a
compound of the invention at minimal effective concentrations and to use a less frequent
administration regimen. This will provide a therapeutic regimen that is commensurate with

the severity of the individual’s inflammatory disease.

[0074] Utilizing the teachings provided herein, an effective prophylactic or therapeutic
freatment regimen can be planned which does not cause substantial toxicity and yet is entirely
effective to treat the clinical symptoms demonstrated by the particular patient. This planning
should involve the careful choice of active compound by considering factors such as
compound potency, relative bioavailability, patient body weight, presence and severity of
adverse side effects, preferred mode of administration and the toxicity profile of the selected

agent.

Compound Toxjcity
[0075] The ratio between toxicity and therapeutic effect for a particular compound is its

therapeutic index and can be expressed as the ratio between LD50 (the amount of compound
lethal in 50% of the population) and ED50 (the amount of compound effective in 50% of the
population). Compounds that exhibit high therapeutic indices are preferred. Therapeutic
index data obtained from cell culture assays and/or animal studies can be used in formulating
arange of dosages for use in humans. The dosage of such compounds preferably les 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 Therapeutics, Ch.l, 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.
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2007/ 075849PCT/ US2006/ 048716

Methods

[0076] In addition to the compounds and pharmaceutical formulations discussed in detail
above, the present invention provides a number of methods in which the compounds of the
invention find use. The methods range from those that might be used in a laboratory setting
to probe the basic mechanisms of, for example, pharmacokinetics, drug activity, disease

origin and progression and the like.

[0077] The invention is particularly useful in treating or preventing inflammatory diseases.
An "inflammatory process” as used herein is a disease in which lymphoproliferation
contributes to tissue or organ damage leading to disease. For instance, excessive T-cell
proliferation at the site of a tissue or organ will cause damage to the tissue or organ.
Inflammatory processes are well known in the art and have been described extensively in
medical textbooks (See, e.g., Harrison's Principles of Experimental Medicine, 13th Edition,
MeceGraw-Hill, Inc., N.Y.).

[0078] In an exemplary embodiment, the present invention provides a method for treating
or preventing an inflammatory process, involving administering to a subject suffering from
an inflammatory process a therapeutically effective amount of a compound having the

structure according to Formula i.

[0079] Disease associated with abnormalities of the inflammatory process include but are '
not limited to proliferative glomerulonephritis; lupus erythematosus; scleroderma; temporal
arteritis; thromboangiitis obliterans; mucocutaneous lymph node syndrome; asthma; host
versus graft syndrome; inflammatory bowel disease; cancer; multiple sclerosis; theumatoid
arthritis; thyroiditis; Grave's disease; antigen-induced airway hyperactivity; pulmonary
eosinophilia; Guillain-Barre syndrome; allergic rhinitis; myasthenia gravis; human T-

. lymphotrophic virus type 1-associated myelopathy; herpes simplex encephalitis;
inflammatory myopathies; atherosclerosis; Goodpasture'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.

[6080] 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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i nfl ammatory process a therapeutically effective anount of a conpound
according to Fornmula (1) as set forth above. [0082] Thus, in another
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The neshediciinglsudesciailticater i Redeta@t A 19110] @RI Betskd1gPéng e, 1 #96 Mol

i nf | amBmthanajospr ocesgmpliocats ri skAwmf) Nspif er i ngniferdgyeloan i nf Bithfrt2éey1):247-

process a therapeutically effect]48&7& t  dfomgr " i58%ndShecor di ng to
Formula |: WO 2007/ 075849PCT/ 61048716 ?ﬁ:ﬁﬁiﬁw

93:238-48
Multiple Sclerosis ~ T-cells Constantinesecu et Experimental Drescher et al, 1998 ]
al. 1998 Iinmunol allergic Clin Invest
Res 17(1-2):217~ encephalmyelitis, 101{8):1765-74.
27,
Rheumatoid T-cells Ceponis et al. 1998 Rat adjuvant Anderson et al. 1996 )
Arthritis . Br J Rheumatol arthritis assay Clin Invest
Synovial cells 37(2):170-8 97(11):2672-9.
Thyroiditis T-cells and Rose et al. 1957 HLA transgenic J Clin Investig
Epithelial cells Crit Rev Immunol mice immunized 101(5):921-6.
17:511-7. with thryoglobulin.

Schumm-Draeger
et al. 1996 Verh
Ditsch Ges Pathol

80:297-301.

Grave's Disease Thyroid cells DiPaola et al. 1997  Thiouracil-fed rats.  Vilietto et al. 1997
J Clin Endocrino} Oncogene 15:2687-
Metab 82:670-3. 98.

Antigen-induced T-cells Welyniec et al.

airway 1998 Am J Respir
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(D. [00871 In Fornmula I, m n and p are independently selected from
0O and 1 and at least one of m n and pis 1. Wien m n and p are all
1, the fl w0 8u84sud uents at ring 1 and at ring 2 are |pgaatseshsais?s
position independently selected fromortho to the acetarnide
substituent, neta to the acetam de substituent and para to the
acetam de substituent, and the substituent at ring 3 is at a position
selected fromortho to the acetam de substituent and para to the
acetam de substituent. When p is O, and mis 1 and nis 1, the fluoro
substigueRt at i NglifdSind@ia tikfddiee acet amadenasMbist i t uekdferenand t he
substigy' gt TNy 2715 I ocat eghlidfol Biop0OSI LI ON selected fromortho to
the acetam de substituent and par/ia7e® the acetam de substituent.
100881, fhe i nventi on..al so provigesna HBt hod according to the

par agr@pkbpRiove, wherein the digease skapie is selected fromnultiple
sclerosis, insulin-dependent (tgglevdlBioli abetes nellitus, rheumatoid
arthritis, peripheral neuritis ¥d7Bul nonary hypertension. [0089] The
pr esentuiliaiviediti on at-&as pr ovi desHatngd Rohof orExparieattaing or preventing
mul t i phyedremé er osi s. The net hod ﬁ;nﬂ%lwééﬂié&:lmag@gg@?q ng to a subject
suffer 'wﬁ'g;;:r*g;eﬂh mul tiple scler ost’s or at ris m@?‘ung&gﬂwwl ng nmultiple
sclero I}' Se)ﬁ Pherapeutical ly effective amuntp@imvaineagmoound accor di ng
to Formul'a I. [0090] Also provided is a nethogndsesmdlgteeat i ng or
preventing pul nonary hypertension. The net hadiveedpri si ng

adm ni gLefi-nNgnd@s @ Skt ect suf f gpin@alf voom pul nonary hypertension a

t her apaudrin@adybtymief f ect i ve anpunmobfiedd:Bo#rpound accordi ng to Formul a

| . [00@splithhe i nvention further provides a nmethod for treating or

pr even}“iﬂ 3oy oke. The method includes administering to a subject
suf fer PH§™1F'6im a stroke or at risk of having a stroke a

t her apélargieBtiniys of f EEYFve am)unf’a; j”:ﬁ;rﬂ'o&p‘ound according to Formul a |
100921 Also provided is a net ho;ﬁ,ﬁg,g@@ﬁi,ggg to any of the paragraph
above, wherein the conpound hasya structure according to Fornula I1:

Vo Zooz{yg%grgallggrgfg/ U206/ 048716, (E) B 1. 1991
Ann Neurol 30:48-

53
Human T- T-cells Nakamura et al.
lymphotropic virus 1996 Intern Mede
type | — associated 35:195-99
myelopathy
Herpes simplex T cels Hartung et al. 1991
encephalitis Ann Neurol 30:48-
33
Inflammatory T-cells Hartung et al, 1991
myopathies (ie. Ann Neurol 30:48-
Polymyositis, 53
dermatomyocitis) Lindberg et al,
1995 Scan §
Immunol 141:421-
26
Artherosclerosis T-cells Rosenfeld et al.
1996 Diabetes Res
Clin Pract 30
suppl.1-11
Goodpasture’s Macrophages Lanetal. 1695 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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[0093] In Fornmula I, m n and p are independently selected fromO
and 1, and at least one of m n and p is 1. [0094] Another enbodi ment
provi des awoebdrmdssazcordi ng to any of the paragraphs alraras2eviessgin

t he conpound has a structure according to Formula Il11: [0095] In
Formula I'll, nis an integer selected fromO and 1. [0096] Al so
provided is a nethod according to any of the paragraphs above I n

whi ch the conpound has a structure that is selected from

2007/ 075849PCT/ US2006/ 048716 [ 0097] The invention aIsoéFrOV|des a

met hodindfmanyorg fpradess proccapeairadly affostye awventoin ¢omepoghd aceoeding it e i s

medi at ed b u annel . 100981 In an exenpl ary nethod
accord?%glgoa%g %%§§g¥ﬂ%ﬁg par agraphs above, the potassium channel is

KL [0082] Thus, in another aspect, the present invention provides for a method of treating or
preventing multiple sclerosis. The method includes administering to a subject suffering from
multiple sclerosis a therapeutically effective amount of a compound having a structure
according to Formula (I). In another exemplary embodiment, the method involves treatmg
multiple sclerosis by administering a compound of the 1nvent10n to & mammal not 0therw1se

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 methed includes administering to a subject suffering from
pulmonary hypertension a therapeutically effective amount of a compound having the
structure according to Formula ([). 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
arthythmias. In stil a further aspect, the invention provides a method of treating or
preventing stroke. The method includes administering to a subject suffering 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 siroke by administering a compound of the invention to a marmnal 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 L.
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[0099] In an exenpl ary enbodi nent according to any of the paragraphs
above, the subject treated using the nethod set forth in any of the
par agr aphswabeysargees not have sickle cell disease. 10¥Qlysidvenssris
conpounds, conpositions and net hods of the present invention are
further illustrated by the exanples that follow These exanples are
offered to illustrate, but not to limt the clained invention.
EXAMPLES [ 0101] Exanple 1 illustrates nethods for the synthesis and
characterization of conpounds of the invention. The conpounds of the
invention were isolated in substanti all (e form and in good yields
utilizing the methods detailed in thig EX l e. Other synthetic

met hods are disclosed in U 'S Pat. No.\§, 288,122 and U S. Pat. No.

6, 028, 103. [01021 Exanpl e 2 descri bes bi oassay for mneasuring the
(o] unds of the invention.

i nhi bition of potassiunlchannel/ the c

EXAMPLE 1 101031 This Exa Ifﬁéiﬁj%ﬁﬂ%ﬂ thods for the synthesis
and characterization of coggbun f thelinMhtion. The conpounds of
the invention were isolated in substan iflly pure formand in good

yields utilizing the nethods detailed The exanpl e provides WO
2007/ 075849PCT/ US2006/ 048716 met hods of gemgral scope that can be

used to synthesize conpounds of the invention other than those

speci f [0087] y leKempila T, imsh antl f avbindepredestln pdediést fromid) arfdol @l at Resiganstod

wer e e r.ecej I r W .

ot ol S5 AEREELCWHER ol SR Bh AN I A R M RAT P n g0
pr epar Bcaiofh atoprritiai inferfendentbypistasied|forh b ioéh@m%mdﬁ @ubstituent, meta to
f | uor ohenz APRGRARES et lﬁre@gél%w bR ReARkde s_\’lgstfr&?ﬁ,tdnﬁriﬁe WsBrubR 4 ahged

under a nitrogen atnos using oven dried glassware. Reaction
wer e nisrit B epEHobselata spmgirthioda thfetccamidrmhstithen apd paE:te fif agytamide

char ri oghWhbel:. NRRGSSisa)) afd 84 B INarld!d RAJBEYRbrPdubstithBd|at rikB 8 pard€h the
1958 (1965)). Col unn chromat ography was carried out usin

. I y V ( Sel ect o
i 11 CaseRmigs suSHIENRI e sbHHuH PSS A6raoHel ErHATHPRGRIeSid fom ortho
El ect r of ienBAhmide M nieRt inPhsta & MeUbaRnideetBfinehi- 1 (300 Miz) and
19F (282 WHz) spectra were recorded on a Varian (Gem ni 2000) NWVR

machi Ngygk) I AARLRIREGE ALY pRovides GlkdiBod ARbIAEERLNNS Sirh@RBh above, wherein the
disease state is selected from multiple sclerosis, insulin-dependent (type I} diabetes mellitus,

rheumatoid arthritis, peripheral neuritis and pulmonary hypertension.

[0089] The present invention also provides a method for treating or preventing multiple
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 L.

[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 [:

[6091] 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 2 compound according to Formula 1

[0092] Also provided is 2 method according to any of the paragraph above, wherein the

compound has a structure according to Formula II:
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was used as the internal reference. Chiral separation of conpound I
was performed by Chiral Technol ogi es using a CHLI RACELI toreq. OD-R
col um andygegi7emsiy i | e/ water as the eluant. 1.2 Prepampatrhgtoosbssrie
Conmpound 1 [01051 Conpound 1 was prepared in 28%yield in four steps
fromcomercially available precursors. 1.2a Synthesis of
(2-fluorophenyl)-(4-fluorophenyl)phenyl net hanol [0106]

Phenyl magnesi um brom de (1.83 nL, 5.5 mmol) was added dropwi se to a
stirring solution of 2,4'-difluorobenzophenone (1.09 g, 5.0 nmmol) in
t-butyl methyl ether (12 nlL) at roonmBwenperature ("rt," about 25 C):
After the addition was conplete thelreaction was heated at reflux for
3 h. The solution was cooled to rt d was poured in to. ice cold 1.0
M HCL (ag) (20 nL). The organi cs we extracted with Et0Ac (3 X 10
m.) and dried (Na2SO4). ConcentFati dn under reduced pressure gave the
desi red product (2-f|uorop/~'v ) - Awnggorophenyl)phenylnethanol as a
pale brown oil which was u§ d t reaction wthout any
further purification. 1.2b Sy#thesiglof N
(2-fluorophenyl)-(4-fluorophenyl)p | acetonitrile [0107]

(2- Fl uor ophenyl) - (4-fl uorophenyl) pgnylmat hanol (1.47 g, 5.0 mmol)
was added to a 20% sol ution of acety]l chloride in dichloronmethane (10
m.) at rt. The resulting solution wi stirred for 12 h after whichll.

t he sol vent was renoved by evaporation. Tol uen 2 2
2007/ OIPBBH0PERT eioBBOHs 4B F2EP LS (g bePel G o G g i Loastone
evapor gtdy bd afiford crude 2-fl uorophenyl - (4-
f I uor ophenyl ) phenyl chl or omet hane whi ch was used wi t hout purification
in theppoxt Simeiher bABOEHe @1des ¥ aibiietd dcBordhgGo aby bf thephjagvapds added
to the residue and the resultant nlxtureiyas gq ted at 130 Cfor 2.5
h. Oncehemia the sempeicHig 2 SHYFUEF 295°SHH: 8 XoraY |§‘- 110 C tol uene (30
m.) was added and the m xture was stirreg vigorously for 10 mn. The
m xture was filtered and the sol vent was|renoved under reduced
pressure. Hot hexane (30 nlL) was added he crude material and the
no=pro0duct as a white solid,

m xture was stirred vigorously for 30 Filtration and washi ng
wi th nore hexane gave the desired c
whi ch was used wi t hout further 1A
(2-fluorophenyl)-(4-fluoropheny : ¢ mde (1) [01091 A

sol ution of concentrated sul furihc—aCid (10 k), and gl aci al acetic
acid (10 nL)

F ..

[0095] In Formula III, n is an integer selected from 0 and 1.

[0096] Also provided is a method according to any of the paragraphs above in which the

compound has a structure that is selected from:

F

0
NH,

H
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was added to crude
(2-fluorophenyl)-(4-fluorophenyl | phenylacctOnitrile (1.48 g, 5.0
nmol ) at rwo 200@79sesul ti ng orange sol uti on was stirredpardishrabadisat
130 C for 3 h. The reaction was cooled to 0 C and was neutralized by
the dropwi se addition of amroni um hydroxi de. Water was added (30 ni)
and the organics were extracted with chloroform (3 X 30 nL). The
organic fractions were conbi ned and washed sequentially with water (2
X 10 nL) and brine (20 nL). The organic phase was dried (Na2SO4) and
concentrat ed under reduced pressure. Hexane (30 niL s added to the
resulting light brown oil tp initiate precipitati he precipitate
was ground up and washed g€quentially with hot he 0O nm).
Crystallization from hexa ichloronethane gave th de§|red pr oduct

(2-f1 uorophenyl ) - (4- f1 uorop enyI )phenyl ace de a white
A4S 28% A\ st £ps). ‘l%N,Pr eparation
i 'd'(S Was p ‘

repared in three steps from
sor€ in 58% yield. 1. Bynt hesi s of
anol 101111 Phenyl magn&si um brom de (100
m., 0.1 noll was added dropytse to a stirring sol utron of
4,4' -difluorobenzophenone (20g, 0.092,mol) in t-butylnethyl ether
(150 nL) at rt. After the addition Was conplete the reaction was

heat e reflux for 3 h. The sol utian I d Masi, th
pour egwﬁ%”t ojni‘eclé‘vﬁrg}odl Bl EsYIges f?ef\]] ﬁ&?%ﬁ%‘gﬁfg‘%{?ﬁﬁg %t?ogg’ni s Wer e
ext r actiedsanstath iEmOdiatef DyXo@taskinmachdnokli ed (Na2SO4). Concentrati on
under reduced pressure gave bis(4-fluorophenyl)phenyl net hanol as a

pal e bpoo98) Oid an Aehilarg esting dcoordiguto of ey &f the plregepldoves tbe pefpssiyas
used in th reaction wi thout any further purification. WO
2007/&9@%@@082006/ 048716 1.3b Synthesis of

bi s(4-fl uorophenyl ) phe tontrll 0

51 o4 P BT T RET b Pt T s 0 o heegioRy Py e
sol ut i peuteaf usirgethy Imetiiddaset fbethi in ady ofithe rperagtaphmebc(vsdons_l)otétm sickiFigell

result'.n%a‘gurple solution was stirred for 12 h after which the
sol ven renmoved by evaporation. Toluene (100 niL) was added to the

resi due en eva rat ed f fordj CLU

bi s( 4- oafl %H% ROHY ﬁ’ﬁc’g}ﬁo B heEAL A g e prosent inyention arc further

pur i fi ﬂl&&ﬂreﬁé\d bﬁtﬂeh&axfnplek vt fig)lost. ePhesd 443} leCop peredya i ugsate ghurpogto
‘C‘z glas1 di % t he crude residue and the m xture was heat ed

at 140 t18F S8 EY HhE P8act i on was cooled to 100 C and tol uene (100

m.) was added. The resulting mxt%kgwﬁf $t| rred vigorously for 10
mm cooled to rt, filtered throu ort pad of silica and the

sol vent S nder reduc d essure .t o

U 0 U SRR I e s g s

m xtur &fﬂ\@$m&:hhd§ri eﬂha/ntcgﬁpdmuéé yf the unuemmn ﬁcﬂetwcaat::@m sbatanidad byi vge {lirmh
addi tion e.th

bi s( 4- 5’r%’8 gh@?%\igﬁiﬁ dee onldg g?‘lalelecalsn this e PR PTEege nfetho%/o
1. 3c Symtdiesissd of ULH. a4 Nd. 66883A2 ayd }Jpﬂmé’myll\hvcéﬁaﬁﬂ&é (3) [0114] A
solution of concentrated sulfuric acid (50 nL) and gl acial acetic

aci d (faont) Emaﬁlpaad:daﬁcﬁbesm Isipabshyt foo mephemgthemdihiticre of mtessiunt ehapne. 9

g pp%_) %S éﬂ mrvesultlng orange solution was stirred and
heated RN REupd ofFh InVERHIOR. o ot on was cooled to 0 C, poured into
ice water (150 nL) and neutraliz ni um hydr oxi de. The
organics were extracted wth chl W%‘ﬁm 100 m.), conbi ned and
washed wit i n 2 X ni cs were ) and
concen{qlzﬁ'?gdbIr ?ag?@ﬁi}ile“datﬁ% 8*5%*1?5&%3@? R CH%%‘%%%% solid.
The so béxﬁlp&\aﬁis SF tHerigteritioh h The tohpauarde of #@0Gnvdnfioh @\rereslsolmm immuebstantially
tilter }e)gre forrx c? gnl fI;oZo ylé}Hs Ltﬁlﬁ)?rg‘xgd {h%m; cpcg%te%‘?igglbgﬁ%&a%e%@!ﬁple provides

bi s(4-fl uorophenyl ) phenyl
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1.4 Preparation of Conpound 5 [0115] Conmpound 5 was prepared in 66%

yield in four steps fromcomercially avail able precursors. 1.4a

Synt hesi s wb 2786444 | uor ophenyl ) - 2-f I uor ophenyl et hanolechiki®mbo4s716

p- Fl uor ophenyl magnesi um brom de (124 nL, 0.12 nol) was added dropw se

to a stirring solution of 2,4'-difluorobenzophenone (24.5 g, 0.11

mol) in t-butylmethyl ether (100 nL) at rt. After the addition was

conplete the reaction was heated at reflux for 3 h. The sol ution was

then cooled to rt and was poured in to ice cold 1.0 M1-1Cl (aqg) (100

m.). Tiethodgefideosraherope dxtt carcheebedite synEteiag cOBpXTg offthe inyventign othgr

(Na2S th%ggg%@&{cgh%g{g MO WO 2007/ 075849PCT/ U82006/ 048716

reduced press Ure gav fe SI red product

bi s(4- Lbjlﬁ [[ﬂl?enlydg% AR fI uor ophenyl met hanol as a pale yellow oil which

was us action without any further purification. 1.4b

Synt heil84jof Rbagehts-wéna esapisongdiyeduldss othephiensthiad e Tbaimtethadeo{ Foanep ! A
20% sol ut of ace I EHﬁ?zm added

to the @r"lu i s(c4 %I ungﬂgp %rj{g%ﬁ ng ﬁg‘%ag% eny:ﬂyﬁﬂﬁﬂf’(’ﬁ% %??al The

resul t ﬂwgozshrlnuﬂltinnmsgmts mdéwOﬁ'@Jena_@hhnﬁafeseAll\AmléWN-msgldﬁ VeERHORa S

renove % and
was t hgﬁgéj\?apor ac{ ‘%di ? g mt%[%' 895‘%%2%? @‘?ﬂ%ﬁ%ﬁé %&E&{S °
f | uor opleaiyte hy Jiléhen han%agw'ﬁﬁ)dhsqmﬁﬂ degestioniby sbarring oviihf Henessiore 340t he

next s del.[ﬂo%glﬁ ]A PR m CM‘?”['S@@(}(Q%%? Qidn %)naﬂ%?a}ﬂg% cﬁﬁleﬁhﬁlt
crude eria the redulting mxt'ure was heated at "160 C for

The reagtg Sﬁemglliw;e@bb@:zf@ Tappr dsliing oipts paege dsterminerbre aq E@G“ﬂ‘l}?%
added @I{%gbh@ it U SRS el i EfboBIR) AusPY (JearvikR) Bhddira Tk Rbortied €

was coo Iltered throug a short silica plug and concentra

under peaVesan fPemini 2800 WMRyesdres 1t rorm ﬁ?_“)‘Pe\Rﬁ%ma‘H dieo Fﬁ@“?&‘ﬁﬁ‘é@e

mat eri glas apd ats g xméfﬁéi! rr@fe%@e SChLEJI%QbaYét%ch 48 ouin’ 1 3s ﬁtﬂibrmed by Chiral
Filtration and washi nor e hexane gave t

bi s( 4- ﬂb@wb@r@wm@&ﬂ%p@ Fhiossa: dddubro! P‘inPlaégé%“%m%ﬁF “@teé&F
(25.3 @ua0% . 1.4c Synthesis of
bi s(4- fI uor ophenyl) - 2-fl uorophenyl acetam de (5) [0119] A solution of

concentr. ?r@&r&%rﬁ&ﬁé&nﬁ&ln@ (10 nL) and glacial acetic acid (10 m_)
was added to bis(4-fluorophenyl)-2-fl uorophen acetonltrllc“(&S aﬂa%’le

0. 015 MHOP] athmpomlrﬁé WRERIERA YN BAh &1 A8 [FRUTiSHRS WeE SHTMPEp
heat ed ,ak,,4gQ C for 2 h. The reaction was cooled to 0 C and was
pour ed onto ice (50 g). The resulting m xture was neutralized by the

dr opwi a@g%gﬂg&bﬂ@%f@iﬂamﬂéw VB RSpHEay] d;M% pyﬁmophl orl de (100 ni)

was ad the organi CsS were extracte ag nal .net hyl.ene
chl ori d&06B fhsoylméﬁnesrﬁé bEsAISE hb &3 B gam Emet H&%S Peé“%é% ﬁéHm“g

sequentshliby o' hhdimsﬁbeﬁé’ep?feﬂdae glLdo anslo kirh&1®id Qﬁatﬂh)ethyTI&&leﬁ(lgﬂﬁLpat
phase was dried ( and cqncentr at ea}éunder red RI egsure to

afford r@w&mwtb%%ﬁ By . “Cpnetieptheqd “6‘8\%&8?18 HRERR g
r epeat ggia Wr%huvhﬂir NEXBREsdlTEbrhds débledlto mna@ba@rpamednnmmeewmemm in

the filtrate. ystallization from hexan ve t he
desir ed{(ﬂr(@&i@? “Hr s(szequ%”'r‘??p‘ﬁ’éﬁ{j’itfacfdrﬁ’@bg%%ﬁ{/?g@ gg"i’ri?g@ %as a
whi te qrYSiR).| Comeenthiich (reDfedgceddprshdie gant theQkred droBudn@{impatphenylof
Conpou rEg--ﬂ:tth(’grophf:nyl)1:>ht.=,nylrm::thanol 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 acety] chioride 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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[0120] Conpound 16 was prepared in 11%yield in four steps from
commercially avail abl e precursors. WD 2007/ 075849PCT/ US2006/ 048716
1. 5a Synt hgsixg7@fsst s(4- f1 uor ophenyl) - 3- f | uor ophenyl netrlcanskoop/0E2]
n-Butyllithium (4 nm., 10 mmol) was added dropwi se to a stirring

sol ution of brono-3-fluorobenzene (1.75 g; 10 mol) in THF (25 i) at
-78 C. After 20 mm 4,4' - benzophenone (1.96 g, 9 mmol) was added. The
reaction was allowed to warmto OC over a 30 nm period. Saturated
anmoni um chl oride (aq) (30 nL) was added and stirring was continued
for 30muywaEiddhe o 2R rediduevasl adpatied theffad game@sfiwepphgwpét-at ed,

hed_w th brj 20 L), dried (Na2SO4) . nean:
F uccaaspRheRhen R Boruk R WA N ProcRdhg" Bar T on ERARERE:

(100% hexane to 100%, et hyl ene_chl ori de), .t faord

bi s( 4 LOB oS RRRA BYAN (ST biren T e stdes gk residug gl the regyltant

Sy nE heﬁﬁm@fwaﬁ ihS4tdd b u?)lwpftﬁmyﬂa.- ?néd tﬁaf@pﬂn@ﬂ' lyeldacmﬂaylrtbtaphdoeinl[l@qiz 4]0
Bi s(4-fl uorophenyl) - 3- oy 0 nyl. met hanal. { S
added ?%toé“%%%@%ﬁaéﬁd‘gﬁdr%@g%%l{[ﬁ ot d H%%%%Iag‘ﬁiﬂ rgg'rg? ﬁgﬁ'e*?% n)
at rt. mhieRs Hitetddgang Uhe kel vern viss romowsd smédriteduedd porsswe. Moahexape W ch
t he sol vent renoved. b vaporat | on, dto
the reBYAEs aFddn %gep%\ag 1(gildamaat#l{?)r Effurl]r-éq%alréﬁgge{(l eyl fe? 3.@%1@:

bi s( 4- Elitsaronphe madding wifd moredpemyarh tordsaintcheano mhiduht 4 whisep!idn

t he next, step w { hqut rification [0123] Copper cyanide (344 ng,
3.82 nW%ﬂC'?‘ Wﬁé‘sifgﬁggowggﬁt %rpglpﬁage{%ﬁht erial and the resulting mxture
was heated at 140 or h. T react.i approxi matel y
190 ¢ TeeruaheT SuH Py Rada R e e R L, PPE

Vi gor oyElog] f er sol@tion of cofbmntriedt sutferinasd Cdonbiandglpeial goetie avid 41 ¢ Midugh
a short pad. gf silii nd the sol QdUC 8% mmol
pressu P”é"gf“gdegft? srge gf'ggl%oé’thg%(l? gﬁi ﬁﬁ%&%%@ﬁ%iz%ggﬂéﬂ%qu%s g%ﬁded to e
t he poveldamedesnitingerandesoiwionamat stitred piddhaates ard 30 SEifer 2B Fhe&REHYT Y2s
for 1 h, Filt o} ] ' | 1 daR0d o HBNARSuEAK roxide. Wat
bi s( 4- FP?}S(;%’p@ié\%[?w%?g?d&%?%%ﬂg%me?goto% é‘tidfi le as. a 8\/\1h§iute sgﬁxilsile whi ch
was s ethswilddd@® nfldrenk dhe prgeiics ware estractad with shlerefagnd3 ¢f 30 mL). The

bi s(4-f] . 3. s ' 12681 A0 $91L)uintl inef
concentTHR SR E e AR e et %’%‘f%;:e

was addeeimily Bhs¢rgahicubaepangrisd GlasGQrd AppAITHIERIES BRI FFuE
ol ) ?—(&)erxlz:aée ﬁgbﬁﬁ)r@%&d'eago HeABG@i 20 it bWnEBtoShitlatesteciPiathmatidd at

130 C e reaction was cooled to 0 C, oureg i ngo 'cet Mv%%n

(50 nl)presigitatreves sohedHp ahd WaghedsrlgriH vk hefde>#p38rg %idé?s\%e‘re

extr athgﬂn %ﬁhgﬁl&%@&%&é ?a‘)é B0 dédirkd ploaactqRgRreshehyRCE ons wer e
washed wth

conbi ne ) brine (2 X 20 L), .dri 2804) an
concentiigretenyirdenylagrizatie s és?’é}meéqs%?“é’?ef S(S’flg (ér%?@r ?g{\ﬁl or g & ch’ &SfePy-
The solid was stirred with hot hexane (50 m) for 30 min and
filtered3 Prepgationyf 69m8a9rty/ US2006/ 048716 Crystallization from

di chl origiRjjhaGhpexREwEaNR phik ikldSder hs fioatletohmercially available precursors in
bi s(4-f‘1 uorophenyl)-3- fluorophenyl acetam de 16 as a white

crystalI&hgiekol id (147 ng, 0.43 mol, 11% 4 steps).
1.3a Synthesis of bis(4-fluorophenyl)phenylmethanol
[0111] Phenylmagnesiwm 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 agueous 1.0 M HCI (100 mL). The organics
were extracted with EiOAc (2 X50 mL) and dried (Na;S0Oj). 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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1.6 Conpound Characterization by 1H and 19F NWR Spectroscopy and
Melting Point [0125] The conpounds of the invention were

char act er ig@goB)7®4s0nbi nation of 1H and 19F NWR spect rmﬁg@mg@[gdlﬁt he
conmpound nelting points were determ ned. [0126] 1: 1H NWMR F (CHC13):
7.39-7.26(811, m, 7.15-6.90 (5H m, 5.83 (1H, brs), 5.72 (1H, brs);
19F NMR r (CHC13): -103.4 (1F, s), -115.8 (1F, s); mp 180-181 C.
[0127] 2: 1H NWVR F (CHC13): 7.37-7.28 (6H, mu), 7.15-7.05 (211, m,
6.93 (1H, dt, J=8 and 2 Hz), 5.90 (11-1, brs), 5.68 (1H, brs); 19F
NVR r (sHe hesjs](ﬁ%xﬁtl-(fﬂ.ﬁroﬁh)mylbp”l‘l&nﬁ&&ttﬁltri[leﬂ128] 3: 1H NMRr (CHC13):

e 7{93%1&?ﬁsﬂ@e&@sﬂybpﬁiﬁh%“%z@lT@s)%’s oD v ghyad fodd 208 pdibibadet
Elr\/SR) F gy 7Cblabr1dgm?cﬂc}ﬁmr%e¢ﬁlaﬁwg,(?:ﬁmm 6t ;97T1(1e2tdsulngg puglGsclagon @as&@n@iH
& b 8612 8 ehih wRigRbie gl ¥ fopioa sy yprptafing toblng 3160 BPy Rt

; (])-g (td 18s redidde andlehtS edgpoBatdd, afftbrding criidg bls@—ﬂ@r@ﬁﬂnybphe}w‘kzh?orp@ythane

br s)., ‘Sh"z%B(aigﬁg@d"ﬁ‘?‘b‘i‘gp‘i@gzﬂ({Nﬂm“’((’@i‘é?‘%%ggte?gg 3 ?1?)95 > glz(slé4(2F,
7)o" A shSoh okt ot LRk ki el ind byl

JHZ ; 9. [Zwk%aeatedjassmsol\lcﬁ/gdﬁé }., THeRhohorHx)s coolddlo I0Q T add folder(190 mhd WeY . 1
(186538 g o S 5 i M, Bl P e

( CHClSa shortli@d. of stliza -aﬁdBﬂszoNeEt wi) remavddndier geducddipressufd fo, affgrd a hrqarm

R N e T e

(1 g;Ci.gétgred&g%—%ro(llefordld) BiiMich i dvahise Mith addifipnaleheane aane;thyggired

(o R PR . T

007/ o%’éﬁ%?’é‘“ﬁ b%%é@f%%?ﬁ%ﬁnngﬁ%%‘?ﬁa@%ﬁﬁm F (CHC13): 7.26-7.19

(6H, dgi11d4F9.OscaumtbrSof4ohzentra®Rd201VriOdei¢ 614 mi) a:g@aqiay_&c)atxc geig §5( 17_{1]‘.{)

brs), gvas adc(e%i'?é bxbshs huoro%ggn%fylz(c%ﬁtﬁ e (18 §3g5 03)6(11%:1) abot; THE Baul®fr 181
orange solution was stirred and heated at 130 °C for 3 h. The reaction was cooled to 0 °C,
poured into ice water (150 mL) and neutralized with ammonium hydroxide. The organics
were extracted with chloroform (3 X 100 mL}, combined and washed with brine (2 X 50
mL). The organics were dried (Na;SO4} and concentrated under reduced pressure to afford a
yellow-orange solid. The solid was stirred with hot hexane (100 ml) for 30 min and filtered.
Crystallization from dichloromethane/hexane gave bis(4-flucrophenyl)phenylacetamide (3)
as a white crystalline solid {16.9 g, 0.052 mol, 87%).

1.4 Preparation of Compound 5
[0115] Compound 5 was prepared in 66% yield in four steps from commercially available

precursors.

1.4a Synthesis of bis(4-fluorophenyl)-2-fluorophenylmethanol

[0116] p-Fluorophenylmagnesium 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 (ag) (100 mL). The
organics were extracted with EtOAc (3 X 70 mL) and dried (NazS0a). Concentration under
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[0136] 14:NMR F (CHCL3): 7.39-727 (9H, n), 7.17-7.03 (4H, n), 5.90
(1H, brs), % brs); .19F NVRr (CHC13): -102.9 rr% . p
166- 167 WQ&‘?@‘? . 1IHNMR F (CHCI 3): 7.41-7.34 (2H, v Em;?@ggalf?%
(411, m), 7.17-7. 05 (4H, n), 6.99 (211, t, 3=8.7 Hz), 5.78(2H, brs):
19F NF'VIR F (CHCL13): -103.0 (2F, s), -115.9 (IF, m: mp 187-188 C.

[0138] 16: IH NVR F (CHC13): 7.34-7.20 (6H, n), 7.06-6.97 (6H m,
5.90 (1H, brs), 5.71 (1H, brs): 19F NMR r (CHC13): -112.2 (1F, dd,

3 17 #@g&h gr %é ve t%ég%slreﬁ Qrod;lnl-ﬁbzg(4(1%fm%ﬁﬂenylg]2mﬂﬂ§§9&§§1&tha[neﬂ-&%

7.17 05
(4H mhle 35119@ o@mmchmasysedanmﬁ :qemeasv@) withayt anwﬁlrﬁle(mef ion. 112, 2
(3F, del, 3=17.1 and 8.5 Hz); mp 186-188 C. EXAMPLE 2 Studl es for
t he TrleﬂrbtSmﬂ’aescsfoﬂh&(‘?{f@@ﬁ@}lemﬁhzWm@e@ﬁlaqemn“ﬂ%ckers on multiple

S22 T ORI ek oy BT o o s o

CS?BL/ n ce. I TSt m ce and then treated w.th
the | Iénldetﬁlsﬁé%hqu#@nylmmuqm{Wth@gbatl]'g ‘Bre mpxidne géu%b‘f“%eél"ﬁﬁd

300 Uofla kb nith SRBRICR LATENEA BY s OloRarfoA TORcH (RID i) Chfactind

injected’s.C j ections” over the flanks of the mce on
day 1. toﬂhesrmld\@@@]dﬂga%ﬁielpemms%ﬁ*cbtot&ﬁﬁ@r%Cl@éﬁb’é@" ﬂﬁ?’@ﬁ‘ﬂeé’d 2v. on days O

and ZQUBE{;J fylgﬁilo o ARNBRENehE ZEH Wvhdus P itaa0€ i Mbakatsgn. [ 0141]

The | ers o e invention can be 1ntroduced in a formul ati on

and ad[ﬁyﬁrft éaﬁ%ﬁ%&rg& fl%' O)fé 15 Qnél) k»QQaddéd\thﬂé@ud%Mnmeﬁai sinﬂ]tl@@xtemﬂﬁng

into f or mul atlonlncludesth LE{ 5¢<
i n salmixéuramads deatod apt Cc@lfﬁlhl o reaugien fgs GPelad 'é)r\aplpl‘((lx“ﬁ‘la??}k ‘art s

at day, 5n@g106 R Qs dRicVelBme ImixhiFE WAL 3@kdONgddadty Tor 1 0MnGe 'ch&nixhﬁﬂ

rmnltore and assessed for clinical signs of disease

bl i ndetasftapelrdofilterPA shppl} Beaagsiied Rles paf eoneeRERRsRwr E?dB%ftdeﬁ“ F‘ﬁSH&e {1

[S) é’}rgt ?[{SE?S&BC (zlm?l |rﬁIL)0Jv§s a?ﬁ%@ FPHE Srudd mdﬁ&:aff k8N heQhixtlirs @as sximrdd viggadolisly for

tail and hind weaknes
par al y¥ ®in. fliqﬁ“ﬁd apg H{?SIHP%" “h\}WTQ@G’??"@'ﬁ%ﬁg’Igéﬁi %qbﬁ%nyl) 2

forel 'ﬁ%ﬁ;ﬁ&ﬂ&bﬁ&t@mu@%sé, Hiesblau(us. Dp, ead. Cunul ative clinical
scores can be cal cul ated by adding daily scores fromthe day of

| muni f@é 5QRhe bi*b1§d@r9ﬂ@?9pk@f1¥i§beﬂ@%9ﬁ{ehﬁﬁgétami‘eiﬁQSI) cli 3' gal scor est ﬁt
separat e a s and nean naxi m Score n n e
e OGS s e elipmot pp B Aa avibras FhF (ALY T8 Siierds i T 2D
each ghUidel Rehidd]- ﬂﬁor@f)&‘ﬁxyl)ol ﬁd@wghamaagtositgms ofg, BARS ridlj401 For

i nmunohi st ochem cal ana

s IR TR NN TR

ant i - npus@nd Was ouBl @htd g @30% mab bd:sﬁ:ltﬁigtrhrxmé wag Gettdiizyd bﬁﬁd: dropwise

bi ot nyld?mt%o(arzdofa %rhgr?ilﬁxr})sﬁy%l;c;:ln . M%LQene chondg ?10% mt')swgs added and the organics
were extracted with additional methylene chloride (3 X 30 mL). The comnbined organic
fractions were washed sequentially with water (2 X 10 mL) and brine (20 mL). The organic
phase was dried (Na;SO,) and concentrated under reduced pressure to afford a yellow/orange
solid. The solid was powdered and washed repeatedly with hot hexane (50 ml) until no
coloration was evident in the filtrate. Crystallization from hexane/dichloromethane gave the

desired product bis(4-fluoropheny!)-2-flucrophenylacetamide 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.

30



[0143] At the termination of experinent, the mce are perfused with
saline through the left ventricle of the heart. Brains and spinal
cords can woemiesséd ssected and the spinal cord segnmentrgTaABE0ESIST16
enbedded in OCT nmedi um and frozen. H&E stai ning can then be perforned
to examne the cell infiltration of spinal cords. Peroxidase-based

i mrunohi st ochem cal staining can al so be perforned to determ ne
various cell types in the |esions of the spinal cord. To acconplish
this, spinal cord sections can be incubated with one of the primry
ant i bqoBa@;nﬂﬁsiﬁ@tﬁ&&(ﬁmomptledy@EBfluoroph@Uﬂ:yptéamdnt rol mAb, followed by

bi ot 50 0
oyt okl B ARER L 10 BRI Salitied BHhliE o b T tol i of
ant i bcbdmee-?:smlmohﬁarmerﬁa)(rl g4 8 mrED) iny TAF (Rpond @ aris- 4. Aﬁeﬁaﬂ P ‘HﬁAB can
b d to,d |
® < oo Denzaphenot ég%ﬁfée n?\glgl%g%ls %éﬁl” T@lgsi‘éatch}fﬂ?lvﬁés aﬁ@\w@g wthd 8.0 @Nsbek he

tissues hemat oxyl i
Ant i gém-rmpqmnbdc STucattd alpmohmmmfét@mftﬂ{ﬂwayl@baﬁﬁ qdﬁé‘h alb’bs%é% Befred by

the f%'o'm?weagopﬁﬁ? %toiw GopaYLES gc; ég'fet Jrﬁmépe%@pa@atea %mam;f@n

can be Wash I'ne a mater.i al
supp| dmimnt(2mhi)s driedi@ahfID) pap comtentrfied u@enm@a&WF%H%tThﬁrF%theow%

Cont ! Qs By 8L, G30nRB ol pﬁyPﬂnfo@dhéééa}l@m%g%emrﬁ%lomamafford

cul t ursd m cro l'ates at a density of 1x106 cells per
m . Aftisf- ﬂmmﬂ@an}'lbyﬁ-ﬂw@pf@eywﬂ@@ni BS1pwn93%d- wi th 3[H thynidine at 1
pri per well for 24 h, then harvested and counted. [0145] RNA can be
i sol atiesb $yrohesishe’ lsﬁiﬂffatormcwlﬁﬁthweonilﬁnrln@ntmlﬁdal m ce using

TRIT egggsgha Bl!@zaggh&ghi - ?%@oﬁ?ﬂ&ﬁ%éﬁﬁﬁﬁ RoSPREDE 1 gatRsITvassias tha an

RNA 6 Reverse "transcription can then be c rrled
out usi¥gselutian POReRIL tchkoa‘dmwel@lerwné 6H Bd-) 8t iy be ppltingay

trans Csro;hmoh%s%"ﬁpreﬁ%rcﬁ K higd v@H&h A3 sHIQLAOWE HBbhat 5§1&za§5ﬁﬂb§CTbila*é£\/l
first-string synthesis Systemfor RT-PCR kit., Total

anneal @6 nwmtw.asoadgegi rotherestiuegad don syaePTsied Afortng ahde WE@%‘F@E‘?W R
total nwchﬁo&ath%e FRGh WADLRQOA AT RS 4 GRETHHSRONG14B85H 6 f or 10

mn an I1ed on ice. Then 8 .J.1 of a cocktail containing 2.5 x RT

buffery 1§3 2505&/12 Wrfide 542 si.z'\H{l%o J%s%gg # BB JrA0OndibrBUpRA Sor i pt

Il revers ptase can he m xture c?n be |ncubat ed

at ZSOeﬁldhnaGllmﬁ waheagnd %@4%@ f%rrihh 78ies Feaptiopswas Gpoled g aRPROKIMARTY N

. Ol E1drai0 2. Mihe.
.[ ¢ 546] ﬁ?@@};%qe&gﬁ RE) Mseﬁid@@ aid Eh'é n%xt{k{ ma&dﬁa@ xk@sro 2

CR can t hen be perfornmed O{il %& in order to 0,
have coMulerrasfoalrido HeBEeEd firorg! %%hoetmaétoé Wéﬂﬁ‘h SPLYFR]. Wag IgmPRE
mce. Real rddufB RERuedd d1Rr&abEi edomtﬂmekma @eu eAPyasHAOE) Beabtience
Detection Systemutiljzing SYBR(r) G een PCR Sir‘(/?‘f” }Fllﬁs descri bed

ro

bel ow. Perisgesherefe sraties apdhe E}wa RSP Y PR

][eaclt i %slﬁ@@ltﬁta&di@iﬁm%ﬁg%%m@%bméﬂﬁudi%&ﬁ@ﬂ ?;\;Iﬂngmtnhwlmroimtahﬁhsh X f

i nal concent n o ter X in a total volune o

30 RI. “hfigsel b{‘i"{}\ﬁﬁﬁ’&‘sé‘ﬁﬁq %%‘5?1‘%?‘? g%&togrs can be used: 50C for 2

mn, followed hy gSCf r 10 mBéﬁnd 0 Ies f(éngor 15 sec and
&

60C f of S?LSWW‘*S”TH b‘r‘*%“a FraRhssy ugop y ?}f‘ﬁé mn at 60C to
det er nj;ie4f hey sesdd ddohyerdlatddalfpri¢ sad 61 cand) aﬁn glatiabdcepc here (1 Einigr s.

Sanpl b d
oy L1 Ha" aidar PG PP RO R TeampRr Rty @ RO o (e E
net hod ofaAppbdletoBives statainmd helsed aBlBOl ce:t n‘on 3 O. Tk%)rpacmohhwa choledtd @°6f 2

cor r &S POER U0 51 TRIFL o Mo RBsagt R aunar b B LB PInrghie

pr eseniett dxdfactetievitt edonofdrin (EAESO\knL)V\mhe or@nctsmpaomwretcpmamé@ VRphad

an | Kl b ker I
used f 8"11 ‘6'8&2 2%??15‘@)1 ‘@he%e@o%g rﬁ%j ﬁoe t;gt%ﬁl%%ﬁ?é}u 51??4 oh o l;EI‘%la%%(pg
bl ockeweligw-bhmgp Isa]skdraTthiahddvasasrrc(bMtbdmeueme (& mbdeh 3@ min endhigidered.
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mn after injection, 100% A, from1.5-2.5 min, 70% A, from2.5-3.5
mn, 50%A;, from3.5- 4.5 mn, 0%A; and at 4.5 mn swtched back to
initial copdbéorangisd 100% SMA). Pl asma sanpl es ar e tr eaped/vsrdobrodsve
vol unes of acetonitrile, vortexed and centrifuged to precipitate the
protein. The supernatant can be injected into the LC- M5/ M5 system
Anal ysis can be carried out using nultiple reaction nonitoring
(MRIVI) in.the positive ion node. The transition to be nonitored is
rn/z 345 to 277. The plasma concentrations of | KL bl ockers are

cal cul &i.aallivktidn feorf idikdrorpmietiane’ad:iabe gavieche desired pprdeptbie@-fivergrhgsrhicr3of
undosed mce. [0149]. Ip vivg.effects of,. , e

progr efg?f??ﬁle’@flgcrﬁ%ﬁlﬁhﬁllg a§8I“érltgscl%sg%uﬁnen%ogé?gﬁﬁmg@gpg{gﬁ%ﬁ’eg?@’gﬂ# z'si ng
t he nodel. descrjhed in.examl e .1 ofe FEl et _at, U S . . No.
2004/ dl%?iff?%‘rﬁ{; ‘.‘a‘”ﬁﬁ?réz.ﬂnﬂgg’?’ E‘éﬁgzéﬁﬂwgﬁc}“‘é’%"é‘w .‘"‘“"rﬁgg‘fi‘?ﬁ I\E/)‘%{{?‘r o
ef f ect[opfs])t MEgEomEbuhiockie smentidtheertethibittionl of a cybikitivn o Howdt {fon

be t est b [ th d i.bed i 2 of ElI :
{0150 e e CBOL- CRAPS U S ah BT B8 1A EREAbent o descr i bed

herein are for, jllustratj es,..only vard

modi f i @49Tonk 'B#Nkﬁ%#éégq\@ PEaH R ey @&7-%1?19535*‘51‘339&’@5% pi). 572
per song Hs kish;|' GUNMR THEFRTIE): antB. 4, b - b & (s kexpd 80181 Gded wi thin
the spirit and purview of this application and are considered within

t he scpperjof 2:t'BENREPENTCAEICIOL ABTY.28AH, P 1 Sa0SARE, mpat. eh¢1s], dgdds and

o thet FEL puobbtay bRy s S FL e Brsfo o VR kPR G RS ¥ 7 GG o °
compound, &N Mt & EUTY! 855720 o 8y 3704-6.91 (41, m), 5.81 (1H, brs), 5.71

(1H, brs); '*FNMRTI" (CHCl): -115.7 (2F, s); m.p 180-181 °C,

[0129] 4: 'HNMRT (CHCL): 7.37-7.24 (12H, m), 6.97 (2H, t, ]=8.5 Hz), 5.83 (1H, brs),
5.75 (1H, brs); '°F NMR I" (CHCL): -116.2 (1F, s); m.p 193-194 °C.

[0130] 5:'HNMR I (CHCls): 7.41-7.34 (1H, m), 7.29-7.23 (4H, m), 7.16 (11, ddd,
J=18.1, 8.1 and 1.2 Hz), 7.15 (1H, d, J=7.7 Hz), 7.05-6.97 (4H,m), 6.93-6.87 (1H, dt, J=8.0
and 1.4 Hz), 5.90 (1H, brs), 5.74 (1H, brs); PENMRT (CHCl3): -103.3 (1F, s), -115.5 (2F,
s); m.p 168-169 °C.

[0131] 6:'H NMR I" (CHCl3): 7.64-7.54 (4H, m), 7.40-7.34 (6H, m), 5.70 (2H, brs); R
NMR T (CHCL): 137.3 (2F, d, J=19.2 Hz), -155.8 (IF, t, }=21.4 Hz), -161.9 (2F, dd, J=21.4
and 17.1 Hz).

[0132] 7: 'HNMRT (CHCl): 7.37-7.31 (6H, m), 7.28-7.20 (5H, m), 7.12-7.04 (2H, m),
5.90 ((1H, brs), 5.74 (1H, brs); . F NMR I" (CHCl3): -137.8 to -137.9 (1F, m), -140.3 to -
140,4 (1F, m); m.p 174-175 °C.

[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); ''FNMR T" (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); . "FNMR I' (CHCL): -112.6 (2F, dd, J=17.1 and 6.4 Hz); m.p 195-196 °C,
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(np wherein, m n and p are independently selected fromO and 1
and at least one of m n and p is 1; when m n and p are all 1,
the.f!uorgwguaﬁmﬁﬁuents at ring 1 and at ring 2 are | oeatradz@toa716
position independently selected fromortho to the acetanide
substituent, meta to the acetam de substituent and pan to the
acetam de substituent, and the substituent at ring 3 is at a position
selected fromortho to the acetam de substituent and para to the
acet am de substituent; when pis 0, and mis 1 and nis 1, the

f1 uor qogamyst iz UEINMRLT (CHgLE T sspame(sﬂodﬁ He%’caaﬂérmlldb 75405501 (ETBL |
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subst idguent ; in the manufacture of a nedlcanent for treating or
prevenplng |nflannatory di sease in a subject who does not have sickle
cel | BHS €14: 2HTHIIRUS €CHCLr clmagr 20(9H, mmmnwross(aHd myoR PO (Il bhas>-85
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6.99 (21, t, 7=8.7 Hz), 5.78(2H, brs); ‘gFNMRF(CHClg,) -103.0 (2F, s), -115.9 (1F, m);
m.p 187-188 °C,

[0138] 16: 'H NMR I" (CHCls): 7.34-7.20 (6H, m), 7.06-6.97 (6H, m), 5.90 (1H, brs), 5.71
(1H, brs), *F NMR T (CHClz): -112.2 (1F, dd, J=17.1 and 7.4 Hz), -115.1 to -115.2 (2F,
m); m.p 165-166 °C.

[0139] 17: '"HNMR I (CHCL): 7.35 -7.21 (3H, m), 7.06-6.97 (9H, m), 7.17-7.05 (4H, m),
5.96 (1H, brs), 5,76 (1H, brs); '°F NMR I' (CHCls): -112.2 (3F, dd, J=17.1 and 8.5 Hz); m.p
186-188 °C.

EXAMPLE 2

Studies for the Treatment of MS

[0140] The effect of IK1 blockers on multiple sclerosis can be examined in mice.
Exemplary mice of use are female C57BL/6 mice. EAE is first induced in the mice and then
treated with the IK 1 blocker. For EAE induction, 150 pg of MOGss.ss peptide and 300 ug of
killed Mycobacterium tuberculosis can be mixed in CFA and injected s.c. in two 50-pl
injections over the flanks of the mice on day 1. Also, 200 ng of pertussis foxin can be

injected i.v. on days 0 and 2. The animals are anesthetized by isoflurane inhalation.

[0141] The IK1 blockers of the invention can be introduced in a formulation and
administered twice daily in a 100-pl volume by i.p. injection into the mice. An example ofa
formulation includes the IK1 blocker in saline and 0.4% methylcellulose. Dosing with an
TK.1 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 2 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

33



wherein n is an integer selected fromO and |I. 4. The use according to
|, said conmpound having a structure that is selected 5. The
use of anywon@7ofssed ains 1 to 4, wherein said infl ammaorystiosesss | S
a nmenber selected frominsulin-dependent (type |I) diabetes nellitus,

rheumatoid arthritis, and peripheral neuritis. 6. The use of any
one of clains 1 to 4, wherein said inflamatory disease is multiple
sclerosis. - 7. The use of any one of clains 1 to 4, wherein said
i nflammat ory di sease i s pul nonary hypertension. 8. The use of

any orferetifnbcpaaalpss; knd 6, dhoribet @ drad.alCdmbative pheitd syords saplarcalanlated by
adding daily scores from the day of immunization until the end of the experiment. Mean
clinical scores at separate days and mean maximal scores can be calculated by adding the
scores of individual mice and dividing with the number of mice in each group, including mice

not developing signs of EAE.

[0142] For immunohistochemical analysis of the mice, the following antibodies can be
used: anti-CD4, anti-CD152, anti-ICOS, anti-mouse-IFN-y, and anti-mouse-TNF-a.
Biotinylated rabbit anti-rat-IgG (H+L), and biotinylated antihamster-IgG (H+L) can also be

used.

[0143] At the termination of experiment, the mice are perfused with saline through the left
ventricle of the heart. Brains and spinal cords can then be dissected and the spinal cord
segments can be embedded in OCT medium and frozen. H&E staining can then be
performed to examine the cell infiltration of spinal cords. Peroxidase-based
immunohistochemical staining can also be performed to determine various cell types in the
lesions of the spinal cord. To accomplish this, spinal cord sections can be incubated with one
of the primary antibodies to mouse CD4 and ICOS, or isotype-control mAb, followed by
biotin-conjugated second antibodies and streptavidin-HRP. For cytokine detection, the
specimens can be stained with primary antibodies specific for mouse IFN-y or mouse TNF-c.
Finally, DAB can be used to develop a brown color in positively stained cells, and the tissues

can be counterstained with hematoxylin.

[0144] Antigen-specific T-cell proliferation assays can then be performed by the following
process. Splenocytes isolated from mice at termination 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 pCi 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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asthma. 9. Use of a conpound according to Fornula I: NH2 3 (np
wherein, m n and p are independently selected fromO and 1 and at

| east one wh 20pp7R4@Nd p is 1; when ni, n and p amperalshoodnstive
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 para to the acetam de substituent,
and the substituent at ring 3 is at a position selected fromortho to
the acetam de substituent and para to the acetam de substi tuent;
when Bod 19 @in @dthillddsonlicanhen § sl df a dokktafllconrimig b i RTibniferat. 25 innyg 1
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min.
[0146] Real-time PCR can then be performed on the cDNA in order to have cDNA in
amounts necessary to calculate the mRNA levels in the mice. Real-time PCR can be carried
out on the GeneAmp, 5700 Sequence Detection System utilizing SYBR® Green PCR Master
Mix as described below. Oligonucleotides can be purchased from Invitrogen. The PCR
reaction consists of 25 ng ¢cDNA, 400 nM each target primer, and 1 x final concentration of
SYBR Green PCR Master Mix in a total volume of 30 pl. The following amplification
parameters can be used: 50°C for 2 min, followed by 95°C for 10 min, and 40 cycles of 95°C
for 15 sec and 60°C for ! min. The reaction proceeds for another 20 min at 60°C to
determine the specificity of the primers and potential primer dimers. Samples can be run in
duplicate. The mRNA levels are then calculated by using a modification of the comparative
cycle threshold (Ct) method (Applied Biosystems® User Rulletin No. 2), with a formula of
2 ¢8°CY . 10000. The values are then normalized to the level of the corresponding ubiguitin
housekeeping gene. The results are then presented for the mice with EAE who were, and

were not, treated with an [K1 blocker.

[0147] A second group of treated animals can also be used for blood collection to.
determine the concentration of IK1 blocker in the plasma. Blood was collected by retro-
orbital sinus puncture following anesthesiaat 1 h, 2 h, 4 h, 6 h, & h, and 24 h after the last
treatment. Blood is then collected into heparinized tubes and kept on ice. Plasma can be
obtained by centrifugation and stored at -80°C pending analysis. [K1 blocker concentration
in plasma is determined using LC-MS/MS. An example of a mass spectrometer of use in the
experiment is a Waters/Micromass Micro triple quadrupole. Sample introduction into the
LC-MS/MS can be carried out using a CTC HTS-PAL 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) 2.0%50.0 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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NH2 wherein, m n and p are independently selected fromO and
1 and at |least one of m n and p is 1; when m n and p are all 1,

the fluorgygyfsihdsiients at ring 1 and at ring 2 are | ogg ko
position independently selected fromortho to the acetan?ggmmlﬂ e

substituent, meta to the acetam de substituent and para to the
acetam de substituent, and the substituent at ring 3 is at a position
selected fromortho to the acetam de substituent and para to the
acet am de substituent; when pis 0, and mis 1 and nis 1, the
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carried out using multiple reaction monitoring (MRM) in the positive ion mode. The
transition to be monitored is m/z 345 to 277. The plasma concentrations of IK1 blockers are

calculated with a five- point calibration curve prepared in plasma of undosed mice.

[0149] In vivo effects of these IK ! blockers on the progression of multiple sclerosis in mice
can also be tested by using the model described in example 1 of Elloso e/ al., U.S. Pat. Pub.
No. 2004/0167112 (Pub. Date: Aug. 26, 2004) (“Elloso™). The in vitro effect of these IK1
blockers on the inhibition of cytokine production can be tested by using the model described

in example 2 of Elloso.

[0150] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various meodifications or changes in light thereof will be
suggested to persons skilled in the art and are to be considered included within the spirit and
purview of this application and are considered within the scope of the appended claims. All
publications, patents, and patent applications cited herein are hereby incorporated by

reference in their entirety for all purposes.
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/12)C( NH2 31 (F)p wherein, m n and p are independently
selected fromO and 1 and at |east one of m n and p is 1; 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 froMortho to the
acetam de substituent, neta to the acotam de substituent and para to
the acetam de substituent, and the substituent at ring 3 is at a
position swWHATIS CL.ATMVIEDES: t 0 t he acetam de substituent and para to
t he acetam de substituent; when pis 0, and mis 1 and n.is 1,
the fluoro substit t j 1 Sa: e acet am de

substi tuent, ai[d tlrllfgSg Bgé?ﬁk%%%céf?dlggﬁgﬁoéﬂ}ﬂglil'l ocated at a position
selected fromortho to the acetam de substituent and para to the

acet am de substituent;. in the manuf actfite of a nedi cament for
treating or preventing a stroke in a subjgg | who does not have sickle
cell disease. 12. Use of a conpound accor dH tgyFormula I:
[N
NH,
=
G
\(F)p

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

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;

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;

in the manufacture of a medicament for treating or preventing inflammatory disease
in a subject who does not have sickle cell disease.

2. The use according to 1, wherein said compound has a structure according to

Formula II:
( }m
" iO
C
P NH,
3 |
N
(Flp
wherein m, n and p are independently selected from 0 and 1, and at least one of m, n
andpisl.
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0c NH2 wher ei n,

m n and are i ndependentl
fromO and | and at 3 > v selected

| east one of m n and pis I|;

3. The use according to 2, wherein said compound has a structure according to
Formula H]:

&

NH,

F
wherein n is an integer selected from 0 and 1.
4.

The use according to |, said compound having a structure that is selected
from:

o} oY
o, ol oy
0 o

5. The use of any one of claims 1 to 4, wherein said inflammatory disease is a
member selected from insulin-dependent (type I} diabetes mellitus, rheumatoid arthritis,
and peripheral neuritis.

6. The use of any one of claims 1to 4, wherein said inflammatory disease is
multiple sclerosis.

7. The use of any one of claims 1 to 4, wherein said inflammatory disease is
pulmonary hypertension.

8.  The use of any one of claims 1 to 4, wherein said inflammatory disease is
asthma.
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when m n and p are all 1, the fluoro substituents at ring | and at
ring 2 are located at a position independently selected fromortho to
the acetam de substituent, neta to the acetam de substituent and para
to the acetam de substituent, and the substituent at ring 3 is at a
position selected from ortho to the acetam de substituent and para to
t he acetam de ti and mis 1 and nis 1,
the fluoro subg‘tl t‘% mfac? Ound Oram g’r}g)r{n(ﬁ)laghe acet am de
substituent, and the substltuent at ring 2 is located at a position
sel ected from ortho to the acetam de substjtfent and para to the

acet am de substituent; in the manuf t/ re of a nedi canent for
treating or preventing insulin- dependent 4) diabetes nellitus,

rheumatoid arthritis, or peripher urltls 13. Use of a
conmpound according to Fornula I: w—f 1) NH2 3 ' (F)f,
wherein, m n and p are |ndepende 'y sel e 1”5 om0 and 1 and at

| east oneofln nand pis 1; when nan p are all I, the
fluor substituents at ring | and at ring relocated at a position
i ndependently selected fromortho to the aceff)am de substituent, neta

to the acetani ggesiost hiaH€plarcingpbiticand R14chR REEHaNA fendatski drd 8P, n
and t he sub ituent at ring 3 is at a position selected fromortho to

the acet anPB®P&ubstituent and para to the acetam de substituent;
when p is 0, amdlemn, s ahdarate all il sthd fluprhsustinens a6 dhg f iandietringa arp|lq¢gtec1

I's para to.fhe,a65t Hibieds ieue@ m G bNBe s4bstiad 4B udi, r'hétﬁ‘@b e

is |located at ap05|t|on se|’'ected fromaorth tOthedaﬁ ab 3
subst i t - uedtetapge Fupsitent pbragy iy ‘Q?nﬁ@éa“%’ﬂ%@{ sti{yenfy and the su stituent at ring

is at a position selected from ortho to the acetamide substituent and para to the acetamide
substituent;

when p is 0, and m is | and n is 1, the fluoro substituent at ring 1 is para to the
acetamnide 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;

in the manufaciure of a medicament for treating or preventing multiple sclerosis.

10. Use of a compound according to Formula I:

P /(F)m
S
(F}@‘ Cv(
NH,
Ky
(Flo
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in the manufacture of a nedicanment for treating or preventing asthna.
14. The use of any one of clains 1, 2 and 9 to 13, wherein the
conpound is selected from (4)(5);(6); (7);(8);(9): (16);(17); (I
8); 15. Use of any one of clains Ito 14 wherein a

pharmaceutically acceptable salt and/or hydrate of the compound is
enpl oyed in the manufacture.

wherein, m, n and p are independently selected from 0 and 1| and at least one of m, n
andpis 1;

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
acetarnide 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;

when p is 0, and m is | 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;

in the manufacture of a medicament for treating or preventing pulmonary
hypertension in a subject who does not have sickle cell disease.

11.  Use of a compound according to Formula I:

(Fm
#-
1

\ o
/ 5 \
wd——
P, NHg

& |
\(F)p

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

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
1s at a position selected from ortho to the acetamide substituent and para to the acetamide
substituent;

when p is 0, and m is 1 and n is I, 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;.

in the manufacture of a medicament for treating or preventing a stroke in a subject
who does not have sickle cell disease.

12, Use of a compound according to Formula I
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wherein, in, n and p are independently selected from 0 and 1 and at least one of m, n
andpis I;

when m, n and p are all I, the fluoro substituents at ning 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;

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;

in the manufacture of a medicament for treating or preventing insulin-dependent
(type I) diabetes mellitus, rheumatoid arthritis, or peripheral neuritis.

13, Use of a compound according to Formula I:

. /I(F),,.
N 0
7, N\
)
Z NHz
% I
X,

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

when m, n and p are all 1, the fluoro substituents at ring [ 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;

when p is 0, and m is | 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;

in the manufacture of a medicament for treating or preventing asthma.

14, The use of any one of claims 1,2 and 9to 13, wherein the compound is
selected from:

41



N @) f (3%

@ (&% (6);

ay 8y (9%

;
’ (10% O’

(an (12);

ok
a3y {14y (15%
FO%;“ b—g O,

[=]

F (${9H 17y 18y,

15, Use of any one of claims | t0 14 wherein a pharmaceutically acceptable salt

and/or hydrate of the compound is employed in the manufacture.
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