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VETHODS FOR QT | NTERVAL CONTROL Cross Reference To

Rel ated Applications This application clains the
whenehrgs2of AU. S. Provisional application Seri abCBUS2006/001000

bePOBAETARTER AdCIATROL 20, 2005 This
y incorporated by

ref erence. BACKGROUND OF THE | NVENTI ON 10 FI ELD OF THE
I NVENTI ON This invention relates generally to the

28 BeferenemdpielatedAplisations di ol ogy. In particul ar,

the ?éfssgggéhcg%ﬁ%du% ﬁé%‘@n@ﬁ?of@t@oﬁ%\/ﬁs@éné\'é@hb?ﬁ)en Serial

ron and réepol arl zati on

_ Nmm’oérl 60@%59f47t tiledhéaritary MO, 2005 ci This &rbyisidrial sapplication is

i nvention provides_ nethods for the use of certain
heeghydnaeworated bygRiSSaRe™ to therapeutical ly alter the
Qr interval. DESCRI PTION OF THE RELATED ART The
beating of the heart is a precisely controlled event
BAGKGROWND OF THEE INXBNTI@Nor di nati on of the atri al
and ventricular contractions to obtain maxi num 20
punpi ng efficiency. The regularly spaced waves of
FISIEIODE(DIHTTH%H\NIENEtG)Nn and contraction originate in the
SA ngde an sredthrou oyt .t eart in well ed
manndIiG e RlsE JeaP T At belts o' eRamArBloPY a0l
céﬁid&%ghe It p&ﬂrcﬁmr' ) m]pgegéﬂt nﬁ\%iﬁidn%lndég #héthaas fmﬂtérimg

he su tion of al the electrical
ttae tateiof yepnlarizatioreand re@leaaﬂocna@f th@azégtr@ies o thedwaghy More

ShASPRREY SRR Ao LRGSR e g o Bhfbfrbamate.
chRipYuRbs 28 thepelificdligaied ke QT iakeball ead. The size and
direction of the ECG depends upon the direction that

the electrical current is flowng, and on the

ORSCHISRN R RREHEFATENART © depol ar ' 2ed.
|l arize (and contract)

t he Wambeestlr@bfsthalhleart is armacnedlytamnmﬁed elient/ibat reliesem the

contract hi s
exact coordination of the aterla?ang venferlcn%r con{ractlons to obtaln maximum

pumping efficiency. The regularly spaced-waves of myocardial excitation and
contraction originate in the SA node and spread throughout the heart in well-
defined manner. The electrocardiogram (ECG or EKG) provides valuable '

information about functional state and health and reflects the summation pf all

* of the electrical activity in the heart. Electrical leads are placed on the ‘body in

specific places and the electrical activity resulting from heart depolarization,
and repolarization, is recorded‘by each lead.

The size and direction of the ECG depends upoh the direction that the
electrical current is flowing, and on the magnitude of the muscle that is
depolarized. Therefore, when the atria depolarize (and contract) the wave is
smaller compared to when the ventricles contract. This is because the mass of
atria are so much smaller then the ventricles. The repolarization of the
ventricles (the T-wave) is in the same direction (positive) as the ventricular

depolarization. This is because the ventricles depolarize from the inside to the
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atria are so much smaller then the ventricles. The
repol ari zation of the ventricles (the T-wave) is in
W b@cszases di rection (positive) as the vent r| CUPG‘II’/USZOO6/001000

BB A Rl FeA S REr el St fom e
- dutsidpits dedingite, (eplval diuneipadraddcaedium). occurs fromthe
outside to the inside (epicardiumto endocardium.

P- VAW e Thal dhraiaic@ytlecodifhd with Whé Bpbhianeously firing cells in
spontaneously firing cells in the SA node reachi ng

the S hedlel r%amlr@me qlflgnd@enerati asianpaientials T
PRACEES vy BN SeRbIiRARN It 3l efts 3he 36 27 didvhidie

ovvnvvar mass e atria

thbg@h wey aétggm@ssogrml aeid tlsatd.«z@eldrwpl@ept@mzetbsmﬂkmnly bdcome
an he records a positive def]ection. Wen the
- dapdlarzegianchthsdebhegcatsa RP$iteRyd ?h%c'[Wé\re returns to

0. Then there is a delay of about 0.1 seconds, while

t'he algehnthé ahtiratiiatedomdwds digrider megba\tdW@tMsrtodE Then
When the AV node is depolarized it tri

thegois delayiobabekt @.Asaoopdsnyvaile ths?eelgctgncafmtgrqnté% passing
t
BRI Bp 0P puBr WiHeFThertl BBk < Seautaheed iiers,
dmidlelnﬁavientdf ittog: l@éjﬂtlmnlfmtmombisglssueﬂpreaﬂs ﬁxemlectubals:urrent
ol ari I n T
RGB! % (ool R SR Rt ot Ra R BRI
\)é@fg,wégneﬁﬁarféogg] nside to outside and because 't he

|35ue nmass |hs greater on the left side then the rlght
si de the ventricles are t el

the @@dé@%ﬁ@t{lc% donmiShsioovipga 11 ﬁﬁ?ﬁrﬁﬁ s 5 3
ﬁgaktst%ﬁe\b‘il'éttb'tﬁé@v fﬁﬁ?cﬁ@eﬁt%@ad@ﬁﬁeuﬁﬁ H@V@hn&l@@ from

ventricles are re [arizin wave i s stil
ipsisietto waitside apdibechusa theetisdue mass is gwaderan ﬁ@sleftr&uiﬁ then

BBV oo BREPEES oM bREid e e Qg

- curbplek id fisishéd.di ac cycle. The QI interval is the tinme

bet ween the begi nning of the QRS conplex and the end
of t B Wavé\Repol&rizationt drtNevengielccpant so te Ttane. Although the

\;eentrlfclzles are (r)erpotlgnzmg the T wave is still positive. This is because the heart
repolarlzesfrom outside to inside, the opposﬂe direction of depolarization (it
was inside to outside). This is the end of the cardiac cycle.

The QT interval is the time between the beginning of the QRS complex
and the end of the T wave. This interval represents the time required for the
depolarization and repolarization of the ventricle. The duration of the
depolarization and repolarization of the ventricle can be affected by’ many
conditions including; genetic variation, cardiac disease, electrolyte balance and
many otherwise-useful drugs. - In many cases, prolongation of the QT interval
beyond a certain point, by any of these conditions, can result in a dangeArous

situation in which the ventricle is at risk for possibly fatal arrhythmias. Thus,
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depol ari zati on and repol ari zation of the ventricle.
The duration of the depolarization and repol arization
wo@toobloesseentri cl e can be affected by many condP€T/08806/001000

RGP eI B AR R HREAT nd BB g oren
dr8 néBp¥dcases, prolongation of the QI interval beyond

a certain point, by any of these conditions, can
result in a dangerous situation in which the ventricle

. ) . the duration of theQT
| Nt erfg irveeties Psigica! lm&ém tshaethedsiahd wn@pmﬁméa@befm for the

SUMVARY OF THE | NVENTI This invention relates, in
geaitrollingghersturation ofithe sieppluization st uepelarizatien of the ventricle

on and
FULPUCE R R OerE iR O o
i nt erN@iordmglyl,‘ trer ppeaiti inabhtjoruselideswagthotisdor ditergigy in a
t he present i nvention E ovides net hods for alter

- therapeufisalhpesaivloapngerythg T iptgvalor a sitbiest ip ﬁ@@ﬁ\}ﬁgf%f
RIS i BERg O RE QoI bicH e lbPh Rl
esffe‘oeve evrmmfmuﬁ atconfpasittonihas comnseﬂ at leashpné sompauind of
g Eio?uad of Formula 1 or Fornmula 2: or a
pfﬁﬂf"h% é?fth,r W& <acceptabl e salt or ester form
t hereof, wherein R , R2, R3 and R4 are independentl
Q’E\ R3

hydrogen or G C 4 alkyl, wherein said G -C4 alkyl
substituted or unsubstituted with phenyl, ang

N

sai d phenyl

i's stltutedéﬁ unsubstituted W th ptol
five substifglient ndependeyit |y sel ected froj gen, R,
G -G,alky -C4 @ koxy\_ am no wher 2y antyee”|
opt i onal R o su}E)\‘Dwd wth G , ~
nitro or | and Xi X3, X4 and_X5-ares o O
indepgn %ogen ® uorine, chl of¥ne, broni Xe or
i odi ne3 Enbdl ments of the present inventionyinclude aN._

compound of xFormula 1 or Formula 2 wherein X ? Xz, p(;a’/ R,
X and X5 are’'independently sel ected from hydrogen,
f 1 uorFovequlahl ori ne, brom ne or i odi ne.Fornudaai n
enbodi nents, X1, X2, X3, X4 and X5 are independently

or a pharmaceutically acceptable salt or ester form thereof, wherein Ry,
Rz, Rz and R, are ihdependently hydrogen or C4-C4 alkyl, wherein said C1.C4
alkyl is substituted or unsubstituted with phenyl, and wherein said phenyl is
substituted or unsubstituted with up to five substituents independently selected
from halogen, C4.C, alkyl, C1.C4 alkoxy, amino wherein amino is optionally
mono or disubstituted with C1.C4 alkyl, nitro or cyano; and Xi, Xz, X3, Xs and Xs
are independently hydrogen, fluorine, chlorine, bromine or iodine.
Embodiments of the present invention include a compound of Formula 1 or
Formula 2 Wherein X1, Xz, X3, X4 and Xs are independently selected from

hydrogen, fluorine, chlorine, bromine or iodine.
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sel ected from hydrogen or chlorine. In other
errboph ments., X; is selected fromfluorine, chlorine,
wohe@aiorss2or i odi ne. | n anot her enbodi nent, X1 PE&I/US2006/001000

o SRR imdret, SR REUP TR ph oy

seTélﬁe@ 'fr%f@rrﬂfd ﬁogéﬁ Bk CRIBriRBOh detseresmbodiorents, Xf isEetasted from

for controlling the d
fludaelpel. ahloring,i wamine of @&mear inzaather %W%P é“%&n%ﬁ i'%&gc’ﬂ'ﬁ%r
H h [
e X 1o an0asaed VEROIRLY thercof in cortatn

enbogi ARt erAb SRRy, ¢z, Fl@ram%éreohyd?ogﬂm a2wll
be in the formof a single enanfioner

ot heFhe ptssentrivestion PEMRRSMRATSIOMYS A aOVTL@’C? 1 @6?8&"‘&'6‘ 2
PR e e st
vériatiBeindaharsfomibe. QT intanat He rthexsapeutlcaltm@eeéwmys@ ipa

siftiog 1 aeeraRoiShol SO SERAETERET S tbniBLEB Tl 1 or

FBﬂﬂ@lﬁ 2°$vnlft§ thﬂQ(?Hrtm g?%’sq}{ IS%ﬂéhﬁémeTh@r@bﬁSmrmher
vention provi hods conpri sin

embbodimsits & ngnmunhe:fﬁﬂnmta 1@r @O@ﬂj\hliﬂ gwﬁ?ggpm {he form of an

RO IAEE g 8l st DR P PirEREE ARt ffeot t

a %H&bﬁagt,cymgf ein Ri, R2, R3 and R4 are independently
ected from hydrogen or Cl-C4 al k and X1

X4 ahdan@haF@SPQRiem%ﬁ'ﬂ‘I'%mg'éP'@&P nﬂﬁ&d{lﬁf&h&ﬁgﬁf%ﬁ\

' E}%’Hf)%e% eCE ok a k? Santldm&tredbAmittes in a

|nven|on eamnlstratlon of one or
mq@op@mcamsge% Engatter 1 or formula 2 will occur
ore, after .or nsij mul .t aneou

admi ﬂ',hgtqrgg@rgﬁn\éﬁ RIS pm*@e% Wg{ti&%%su?cﬁgpgsgﬂ admmlstenng
d h@g@,gﬁg a-?re gFacﬁgﬁlﬁl SrthBedpedgicaty affeaam:amndst dffet

s shorten the QT i nterv% {m}/
compasiteidhat wnpﬁsg@ﬁblegsts@n%cmmuaﬁ afiHoFM FORMiila 2

wherein Ry, R, Rs and R4 are independently selected from hydrogen or C1-C4
alkyl; and X4, Xz, Xs, X4 and Xs are independenftly selected from hydrogen,
fluorine; chlorine, bromine or iodine. ‘

In embodiments of the present invention, the administration of one or
more compounds of Formula 1 or formula 2 will occur before, after or
simultaneously with the administration of one or more therapeutic agents
These therapeutic agents include other compounds that can by themselves

shorten the QT interval and may work in an additive or synergistic fashion with

" the compounds of the invention and may also include therapeutic agents that

have as a adverse side effect the unwanted property of prolonging the subjects
QT interval in an undesirable or evén dahgerouémanner. -

The present invention provides methods comprising prophylactically or
therapeutically administering to the subject a composition that comprises at

least one compound having Formula 1 or Formula 2.
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the conpounds of the invention and may al so include
t herapeutic agents that have as a adverse side effect
w0 b@olomssant ed property of prol ongi ng the subj eBCBHULN06/001000

t | d
e TSl o o of o ibe DA AeprgREnsiny o
thE agféwlcaw bffSdthvg foureransmpeanald of Betmula st erForghula 2 for

subj ect a co t t'hat
cm‘rbrqﬂmmjdj\emam@ go;:,de{p%gar@a%p@ ,%%gnﬁrgbégﬁﬁg@ Sﬁ'ﬁw ven?rlcle

odi 1 r
S e R
fréfh b diR TRPUAT/IG/d6es tﬁllaboﬂt 180 ﬁgrmgrtmsez f or ‘
controlling the duration of the dﬁﬁ i zat'i,on,an

r epolnagariain eabogimenis, @ drephvadica %‘?%Ht@aﬁl}ﬁ ive
{
SR BB gt e

dose
copAsihane @rhord ofetht snaatipmephoi act)mp@Iuhyl of ormula 1 or

Ao S i e
a&ﬁmﬂlles\g F‘iﬁ%rﬁ’]‘écgﬁ’tr c?all?fachgﬁtaﬁﬂsaéﬁﬁléffﬁf Exdipiedt, whereby

conpoun 'la 1 of Fornula 2 includes a

spttaa meomdsitoal ik yadatnishrad te theasubjeet in sreed affeatment.n
m xt u

PRI LU A R PR TBEEU Ak o SIS

F@ R PbeFefntia 4 Ard %Hb]oﬁf%omrphwmdcemlémlgammeptably

armaceutical conpositions conprisin | east one
ewnmtmarqqmwgetgmﬁ@@sqbleﬁt 'Péﬁ‘?@ltﬁe%cﬁnd one or more

phar.
oy IFCEhR3AERER LA a e ANERLR R gt rotment il
haud edibrmingl QF mtém&lqirmrto patrikiatraiion ote@@oaﬂoqunélaafﬁ’eﬁt

wi |l not hav |

iR AT oGt SRS aanb e eRR R ls SS9 e
99!@P r?‘ébn&rm&@T @rﬁénﬁé@b@ééﬂd@&ﬁ the plenhridd admlmétca‘tlon ofa
eve I ng an abnormal QT interval because of

dpligikne ta@rwlnng tlh%tﬂTolﬂtQﬁ/a@fdﬁQQUﬁﬁ @@vaf‘ &'@ﬁtfﬂ'ﬂtﬁgﬁ%’}%mahtv
ter f
oBpaidippistaghs JAEeM Briboctfefisiiebiece o aRS I nskd o

iRt eAt may Heeedh afr dirr @7t ﬁrEtBtvallrwythimahe rwn@ﬁl tumltsjtmt may be at

interval within the normal |im.t
risk for a ventricular arrhythmia because of ask

nown gerYetlc predlsposmon or
because of a personal or family history and/or a validated biomarker
suggesting such a risk, due to known or unknown causes.

In another aspect, the subject or patient will be determined to be at risk
for developing a dangerously prolonged QT interval on the basis of an ECG or

other electrophysiological test at the time of administration.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1. Change From Baseline in QTc and Plasma Concentration Over Time

in Subjects Treated with test compound.

DETAILED DESCRIPTION OF THE INVENTION
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risk for a ventricular arrhythm a because of a known
genetic predisposition or because of a personal or

wo 2006109854 st ory and/ or a val i dated bi omarker sPQLES10061001000
such a risk, due to known or unknown causes. In
anot her aspect, the subject or patient will be
det erhigdwengonds basad inkparben des disspyery thatiegrtpin sagiamate

ARV 1 1 A R B o P
AfditbAvsbants 95o sk HEQERIMENANiIrChuhidh dﬂtﬁéaég’grnghe precise

Figure 1. Change From Baseline in QIc and Pl asns .
ragelaismaafi astiomje potrglagr heweyasjtbe compasmdsofdhis invaniion

R ol bt s debhiye The bbby i A0 ization

aref tepiolarizatibavhties eeitiolertgl thehefbreatieoQiTanendljini ty as
anti epileptic drug (AEDs) or anticonvul sants al so
teamResticalieustel Wa¥Sr val i n hunman subj ects. The

pr eci ani ' ' x
o heTREN AR (g8 Sled thorderlOlT Hldigal, kS holude
lidocaihe, a sbeliure abianhaleldekeart & dotab inebihetie moldaa Cleestsi ddn

RO TR T
omks 1%&9?5‘? gﬁfib.‘ﬂfithﬁ*ié and PaktienUsdd otk & venliesg dr ugs

I ncl ude ocal ne, a sodium channel bl ocker, a | ocal

taplayarndbimiasainduee by sligitalip aattpalymetphie vealgienlar taghycardia

BRECE i lnBhe R T horfel Tfe ASRla b BhudrBer? 2,
vent rTkigpharhacslygicalpropeas allogs dee byripogindalof sheindention to
FERRE o Shetl i Sord PG ae N biser ol o e
QR iR RATTRR ATl QRECRRAY ¥aRLp RIS Ackfof RTRRARE This
incluies pitodtiarist wheliedhs QA énterval jsrlehgtgaedaithel achielyGr

bR En R IR TRyl BERRRDY i BRI R R BPES
leRgteleviall baset Omdddirstiedasliotd ps. theUldigyQUTSyndrome, or where QT
lengthening is due to the effect of drugs or pathological conditions of the heart
including, but not limited to, cardiac ischemia and resulting myocardial damage.
Thus one aspect of this invention provides methods for correcting QT
~ prolongation in subject due to genetic or congenital causes comprising
administering a therapeutically Aeffective dose of one of the compounds of the
invention either alone or in combination with another therapeutically useful
compound. Such genetic or congenital causes of a prolonged QT interval in a
subject include, but are not limited to, Long QT Syndrome.
Other aspects of the present invention are methods to shorten or
" normalize the QT interval in a patieht being administered another drug that can
produce a prolongation of QT interval. The methods comprise administration
of a therapeutically effective dose of one or more of the compounds of the

invention to a subject whose QT interval would otherwise be abnormally
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chronically. I'n addition, this includes conditions in
which the QI or QTc is | engthened based on genetic

woaoteorss2i. e. the Long QI Syndrone, or where QPCT/US2006/001000

Ipepigthhedidng to andtiesrtdoud betf@rﬁ@@ﬁlocégeiﬁugflegidmlmstratlon could
at hol ggi cal, condi tions of the heart includin
ﬁ&?ui ?'ﬂ%ﬁ@lff?f@ oraffeyithe ddginistiatiprapidhedal |ptrq>lﬁggmg drug or the
r I
g\yg\‘%ﬂ ngd%r% n(gtgﬂérggﬁlgob;@%’%rp?{e‘sgtel X ﬁgfl.ilt%e Hélga‘%'{h (T’%tethhter or
%Bj@tmbldel@flt(ed geseformair congeni tal causes conpri sing

d rin eutically effective dose of one
gfmt R@@e E% fﬁﬁ@ INVGRIIRT ¢ reptness tqnermadge prreduce

WéT’@UFaﬁoh%T tHé@"l’ MSVARH &Bgéc?é’ﬁ/%'a]%aurééd Vo?rf‘d;@ that is due to

conpound. Such genetic or congenital ‘causes

 pethalegjeal agnditisnerinelliding bait swbjimied toxcHyyadaldmit, ar e

L O h t
N beikBhbsemlt iy o leiet Sivaidsy cenfiah amupus pisgase and
bhﬁl@’dls@h@évaﬁheb@ nfetRads GBanH@é %@nﬁﬁ.&’[éﬂn@tt@raegub ect with
anot her drg'|<3$t hat can produce a B’Iﬁf ongat iron of

RREGIFg&lIon STERIDOUS adbﬁ@neyécai fﬁcéwe slosage oF one ‘or more

%ﬁﬁ%%‘g Ebﬁ?&% ft‘ﬁf tﬁﬂ\gc%g%g 8‘8‘]’7‘2’& me@a%?n Wi another

th&repelaﬂlcauwalfﬁécmmdrug.se be abnor mal | yprol onged -due to
anot her drug or therapeutic agent. The adm ni stration
could occur either before or after the adm nistration
Pefihi®nST Prol onging drug or the two or nore drugs
could be adm ni stered sinultaneously, either

separ Asdisgddrergin thedembi‘QF dnfeirvadlisitadbmetn thatimeSteqguired for °

AbPERPIRSERRY RndiehfatiP G heetbi BF cAruaTerircls-, Hisis
mdasecéd; oMitihd EQ) ais ties! tihrniat<altiakebs tEk!e) \F\/Qve (the mltlal part

t ho ical conditions including but not limted
E%@é Anpieypand e sadichthexTiways. d protein diet,

star Vﬁ'é' d H@QH?L %? V“@"I%”%éﬁ%cggd@ld n‘f&rvgaast‘ﬁall mean thé

di sease. hese me conpri'se TR

s LmbtjaaﬁureWQ'hlrm«zwal cadedted forPless rade bwneans of one of several
nor e of

th ti t e do e or on t he

cé’ﬁ%%@%@f%f' Wﬁ% i? JohmCierts &5k pos Pgp S8ibY Bazett in 1520,

C@fiigiis ahlcarted hS OBkt RErFRAMII, GMdrd FR{ /205 NE square
rrggt' of the heart rate in beats per minute. Another formula is the Friderica

formula calculated as QTc (Friderica)=QT/RR1/3 where RR1/3 is the cube

~ root of the heart rate in beats per minute. The third formula is the Individual

Correction Method in which the post-dose of test medication QTc values are
determined using the formula QTc = QT + bi(1-RR), where bi is the estimated
slope for each individual subject via the linear regression models QT = o +
BRR determined from the data collected from pretreatment baseline on day 0
of a medication trial and from the placebo treatment.
As used herein the term “prolonged QTc” shall mean a QTc¢ (Friderica)
of greater than 440 milliseconds in males and greater than 460 in females.

Normal QTc in adult males is less than 430 milliseconds, borderline is 431-450
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Definitions As used herein the term"Qrl interval”
shal | mean the time required for depolarization and
WO eelzeseeati on to occur in the cardiac ventrlnd:EUsz'l')M/mnooo

SRR BB B R AR g g P

ri(dﬁMaB(Dd‘ cG:(‘s]I léd3ethan %@&Fglﬁeﬁd?fﬁl buedetling it #&1 t@ﬂmﬂl@é@bnds
correcte i nterva sha nmean the neasured QT
anek @Wéoodﬁﬁ-r pRds s dealrqoncei® by means of one of

o7 A1 0 O 0 e i iert

|68Tg QTBeyretromes @ciRRhG 2ne bl aREl hgesNidisers qym‘remesot
of the heart rate in-beats, m nut.e. Anot her P m#
L&owealprrepa%?'ve;an@@ﬁm'at%\ﬁ@mpa?@%ﬂ' sgjpgorineural deainess,

étﬁ gﬁbrﬁﬁhcwmﬁdr‘@ﬂ% S UtbEdrdal e‘l"oﬁwﬁ%rﬁ hE ds86biaffd with

heart rate eats per mnute third formul a
ricsniah beariol \ardiJcatheCoomwmab loﬂge@ﬂicﬁyndmm/hs cBenelic

t-d ft di I det i ned
 dieorafiies RapRiFRIEIRE 1S Gpriery (v ReyRagas AAGEE < (e
HRI6I079H66s FURRForIsV tﬁé‘FdVLCDTm VBERE, aﬁ@kﬂs@NBAVg@ésfm
[.i neafr “regressi on nod QT:a+bRR determ ned from

Cthli@m@at)me@d 1,deend & r@ﬁﬁqaléelyeaﬂm O EBKIMERONAR 4By @lso

m@gr'gg %?g{ ﬁ% }ﬁ\r/'L@i' %F&i l'-?ﬁnrgtgﬂgs%ﬁ%qgﬂg{:{aﬁhwgﬁannels

F@W@wé bt tigt@el ¢rahnefs tﬁ@ﬁﬁgtg ﬁmﬂ:alwlk{}omrﬂgbltheaohm potentlal

mal es and greater than in

caaatl@n aaf ayoyakesaall Yt%dmaﬁﬁﬁa@:%ﬁgéﬁgér%ﬁ Glgs for
i erAnig] éuBﬁEZ@PE%hﬁ’&ﬁam tmr{a{dtﬁ&l%oélgéﬁ ptSloRds the

ear concern, 1In es nor nal Is | ess
ad’l@n mﬁénmandurstmﬂrﬂﬂerdwgdm mutatiors wamemcm gene result in

i secon ver 500 m|lisecon
Borarpanoa arldindRig RRSrs bePReii, Bl Bl the
JReSbaht taﬁ@é@ﬁ@l’sbﬁ'syh@ﬂ&né?ﬂ' Iy Betirecred QTatgdiahQTEEn Long
Jervel |l and Lange- N el sen syndrones, . aut psonal

Q& usiromeda asualivaieatardhan ¢R0BHisesPRds NBIREANHE(R al
rgaﬁfigeré%ﬁ Iﬁ%rﬁghe aﬁﬂB?@? affg\f,’t{?ﬁ RN R maAHR2 W Rlintervals

om nan asso
that fall W|th|n the normal range. The QT interval fails to shorten normally or

may prolong with exercise. Patients with the long QT syndrome are at risk for
Torsade de point (TdP), which may result in syncope or sudden cardiac death.
Slow ventricular fates or ventricular pauses can precipitate TdP due to
bradycardia-dependent prolongation of the QT interval; alternatively, in some
forms of the long QT syndrome, catecholamine stimulation, such as fright or
exertion, may facilitate acquired long QT syndrome (TdP).

As used herein the term “Torsade de Pointes (TdP)” means a fast
polymorphic ventricular arrhythmia associated with syncope and sudden death.
| As used herein the term “acquired long QT syndrome” shall mean a
condition of prolonged QT interval not due to the genetic conditions discussed

above and usually related to electrolyte abnormalities such as hypokalemia

and hypomagnesemia, or be caused by a liquid protein diet, starvation, central
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normal hearing, and other congenital |ong QT
syndrones. Genetic abnormalities responsible for the
WORIvEOT8SMEr d syndr one |ncI ude het erozygous nutBCT/ORN06601000

n&; d%@@mdm%%@@a a%glél% 8§ of Py Phe GiBRESHE Suchlas;
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| h%%%féi& hflaBA-PEA é’l?h@%eﬁi‘foh&zé!&} hAGBRI BhiSbtied Suct AS

gene codes for sodi um channel subunits; failure

eﬂiﬂhfdmmnlmmamldme,u prabucelacieapiide anddTiasgdAwme Glass i
R A GRS onth i alinata TP Ry fef Hited to

. tH6SS RASd NP TRBMIRUACHUIFE I0PBQT efndiford) réferdlsysvef theaadse
Lange- Ni el sen syndronme. The corrected QT interval

nigyrpledispaserihe gubghir &8 i s usual |y greater than 460

mllise d ’

& e feleh. MRV & et b AREBR %Y s felnant
atrl‘ri:y‘thrﬁ@ dharbtiarived b Mrg@ﬂuzdé@@@@tnc‘ﬁh aciityi netsaitmglln a failure
fails to shorten normally or nmay

o peRteRial cPETineRPRARGN AbihedREODY tgyﬂ%mﬁm cadiag putput.
VE PesultQfin 9é®%g'§uadfno°8véﬂtuélyéj%ddegma‘?&aﬁ% aiigsul t in

syncope or n cardi ac | ow ventricul ar
r at esAsomseobhenalmmeaherrpa‘ueetslculan fiptted ispan axtremely tapidt o

T e

Fggé%gg&mpe stimul ation, such as fright or exertl on,
may facilitate acquired Iong Qr syndrone §TdP
used T smst‘aebieel or *Taliend drrediseddigre®sin erahﬁ}nge??é%mnd as

.l?sequ?éreﬂ%égﬁ g'rﬁa%gﬁﬁlfagcéi{bﬂéctﬁsbg lﬂrfh%'?t'ftﬁ‘?ﬁ at ed

yncope an sud ereln the term
ccmmsmc&ﬂ; dfchg :@émMnchamrM adinalisterashnTlee tarmdimtanomatst

BRI AT BRUSS BA naoh B el 4 Vel aF cappgmental

ﬁn%ﬁs"&ldﬁ@s ?'el@fb%”?ététérﬁﬁrrﬁd& %na%tmrpahmaw a and

hypomagnesem a, or be cause by a liquid protein diet,
st ar vis Lised hesin,rtheterny S subjpest isrnagidseldsratmand would include

ag)ﬁyaig]&lwc{url”ﬂ/vwg s & for(QXnggéi bcl%tlh%'?\?al %‘Fﬁhfﬁeason or who is at

risk of developing a prolonged QTc because of the planned administration of a
drug that is known to have this effect. in addition, the term “a subject in need
of treatment” would also include any individual whose clinical condition or
prognosis, i.e., likelihood of developing an abnormal cardiac rhythm, could
benefit from treatment with the compounds of this invention.

The term “treating” or “treatment” as used herein, refers to actions that
cause any indicia of success in the prevention or amelioration of a prolonged
QT interval.

Thus the term “treatment” or “to treat” is intended to include any action
that improves, prevents, reverses, arrests, or inhibits the pathological process:

of QT prolongation, as that term is defined and used herein. The treatment or
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tricyclic antidepressants, phenothi azi nes,
non-sedati ng anti hi stam nes such as terfenadi ne and
wasienTssel e (whose |evel s may be el evated by drCmyES2006001000
I .
érﬂglléjr?ﬂ%ﬁ 3}%&1&’(00'{5?% g@?é%ﬁ?sggqg\r% %Wé’étﬁrb parameters;

nﬁelntlmrgltﬁenesultymEKG oi sthpr pdyslcalrﬁi(a@hlaa’morl technitjue.
Gass Il antiarrythm ¢ nedicati %ns or

medi cE1e i@ thprepavtigetiest’ asuspH Reren. oo dbe therppguti
%Iﬁargﬁtgﬂ &t the AFINheA il 249p tSTE%r\%@d nﬁ@%@é Aot 6@ limited

cause may redlspose the su used
togdecreating therdmréimnbfrﬂwetm‘ﬁnntémmrl il & atbject wuﬁ)has asganetuc or

TS e S T .
: ﬁﬁ:ﬂmﬁ)ﬁ:g'aﬁbn %?TI'%PQTQH@V@W&B ANGhWwASRet i bffbat dfo -

arn cardiac output. VF results in hypoxenia and
eeditatiah Iuysesuddmlta:aledtrakytejeacafd|a@spatbe@gher ein the

herndJHelEh A et surdhRRdbh Renpeatiidn pepns

$iatichy Bindahl ¥f BROBF ﬁ@?@@f e SmpBiAGas of 8 ifiseticeetoproduce |
or "patient" are used herein interchangeably and

atherapevtis effeeians definedabave.dn as%}!ﬂl@zttomatlsat inemﬁecl of such .
ﬁ%%tnqe 2 oﬁ:igtéé;?%lftlr%g n)érgrﬁg?tls'ﬂ%ﬁ Bl Qﬁoﬁﬁé\lﬁﬁon of the sub]ects

|stere cl ude
@l’l'dntwmlwrmzﬁy be iai‘thtaf%ﬁaetﬁlsawyej/ Usaﬁul eb(@relngrwrat[ablonged QT
animal s such as rabbits, r m ce, and ot'her
intarial avendl it goeg o Feluf tq 'i%rmﬁ T398bj ect in need
of trgy t%&i'ljn [ rW"\Q!
pr ol onagdgﬁ%treénl nt erg\r/]taslrm%or any rgggﬁég)?&v\%o [ séhziténa’VOUId be

usexkfavfthel evariudactoge af @nmeWBantjoc thepaposessf degeeasing the

* BB B B ChRh a8 bl thf pRIHE v RrERn
BleréfofR HEQ!T intvaldined Bierapslitivdgly asgful mhnnedu al whose
clinical conditigon or prognosis, .i.e., likelihood of

devel bpsarge ambashiments oltheRrasentiyyemionPamss gpmpounds
£GitdBid FSAIBRt Y Bt Ao rARIERAVEI R nakill il SdrhitYstBidOdither

singly or concomitantly with at least one or more other compounds or
therapeutic agents, e.g., with other antiarrythmic drugs, or drugs that can alter
QT interval. .In these embodiments, the present invention provides methods to
alter QT interval in a patient. The method includes the step of; administering to
a pétient in need of treatment, an effective amount of one of the carbamate
compounds disclosed herein in combination with an effective amount of one or
more other compounds or therapeutic agents that have the ability to alter QT
interval or the ability to augment the QT altering effects of the compounds of
the invention. The administration of these two or more compounds may be
simultaneous or in series, i.e., conéomitant administration” or “combination
administration”.

As used herein, the term “concomitant administration” or “combination -

administration” of a compound, therapeutic agent or known drug with a
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The term "treating"” or "treatnment" as used herein,
refers to actions that cause any indicia of success in
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sellgnted friofn sompblieds thet hageioketori Moreesidheffollawing properties;
treatnment. Such a therapeut| caII effect

b
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I nter even it d oes n return to the nor
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t d th
SR o BHE it O BT S ETGiovinge ok e RPHIE EbERE by be
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the cardiac ventricle and therefore the a i nterval,

in a Takle drealowdist sgmaagenls kepwe fo caysesGifeprolongation and/or
SEhed nihére%fsettﬁg Il?él%%%tthbf‘é’@ﬂéétg ﬁf‘@ %owenltal or
use In ce of S

conpou suirtab
acquh'etlemmgv@TrIS)bmirvamllsie&eleﬁ acarbac armghmiasuch as

'ﬁoncgénﬁt&gon%tlpl)és or ot er ven r?csl}laroarehﬂﬁmrlretl).r e other

" Table 1

Agents that can cause QT interval prolongation (generic and brand names):

Albuterol (Ventolin®, Proventil®), Alfuzosin (Uroxatral®), Amantadine
(Symmetrel®), Amiodarone (Pacerone®), Amiodarone (Cordarone®),
Amitriptyline: (Elavil®), Amoxapine (Asendin®),
Amphetamine/de'xtfoambhetamine (Adderéll@ ), Ampicillin (Omnipen®),
Ampicillin (Principen®), Arsenic trioxide (Trisenox®), Atomoxetine
(Strattera®), Azithromycin (Zithromax®), Bepridil (Vascor®), Chloral hydrate
(Noctec®), Chloroquine (Arelan®), Chlorpromazine (Thorazine®),
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Eefidexacin

t herapeutic agents, e.g., wth other antiarrythmc
drugs, or drugs that can alter QI interval. .In these

wepwodrssent s, the present i nvention provi des netTo8R06/a01000
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@P@fhna;a@) a'Epmbpr@he (PAHER®R rE@fmbmyéw BEGW), As

used heréin, term "conconit aht .adm ni stratl on" or

(fyipeia®) o?elbalmnatﬁ albatrd®), enfluramins (Rendimin®), Flecainide |

b AR ERRER R (AR ElkehoR B, el L)

Fbscarnet FosBavied); mghéﬂ)ﬁoﬁ& (}eur@b;(1 @S dihaantheé (Réminyi®),
known dru%rand t he_conpoun t her apeuti c

i) E8ioehion (K\éry'&rﬂ@bé*ualptar@mmee@ﬂalerC@) be
?lﬁib%%ér (808, BB (CEREAR) LINFoRNRG (sNSf'fréﬂﬂ@)

e co I hvent i on oppose 't he
Indmatmdé élobmi@)s l@'protﬁremcvla(lsdpee‘sﬁ)h ésoprgtezéhaldMedfihaler-Iso®),

h t ch : t .
B Rine: (RiARERSEh o diferole Clitar OBl ReStnazple (Nizorale)
gé\mwﬂem)(x()@éhm) %véﬁ@?e%i g_rgvaadmL%wgﬁfe%ﬁadw (@Flaé:h@)

h respect to the admnistration of a conpoun

O Eskelio, e GthoblA) Jdesoidaring (SRrrai®)ski | |

Mbititebol Aleni®y JuBReniet il bt ME AR
(Diofophisie| Metlmddse@)pMemylph@’ﬂddlfet(Gﬁta&m@ Conperta®) Méxiletine

' &gﬁg@s@n‘gﬂdrﬁéﬁtzﬁl Eﬁ“@e @:’ﬁlf’gx'%ﬁ@f'@gzs rrﬁr@?ntg@)ef Mgiifloxacin

Nléehég)uy @Bﬁe 198 S?g) rgrhohtnﬁ% (BQH);SW&C@) #\longtyllne

propertles an I uration ‘o

@amﬁb@ﬂaﬂ)ctreota!es(@aﬁéostatlh@),eobd&mseim@@tae@)vd’amxetme
ok I@?ngﬁtré%u mea(f\lr ”k@)s FhtDaldits fﬁer\{{ﬂamlai)) Pibrrmine

(Fastin®), Phentermine (Adipex®), Phenylephrine (Neosynephrine®),
Phenylpropanolamine (Dexatrim®), Phenylpropanolamine (Acutrim®),
Pimozide (Orap®), Procainamide (Pronestyl) Procainamide (Procan®),
Protriptyline (Vivactil®), Pseudoephedrine (PediaCare®),

Pseudoephedrine (Sudafed®), Quetiapine (Seroquel®), Quinidine ° ,
(Quinaglute®), Quinidine (Cardioquin®), Risperidone (Risperdal@); Ritodrine
(Yutopar®), Salmeterol (Serevent®), Sertraline (Zoloft®), Sibutramine
(Meridia®), Sotalol (Betapaée@), Sparﬂokacin (Zagém@), Tacrolimus -
(Prograi®), Tamoxifen (Nolvadex®), Telithromycin (Ketek®), Terbutaline
(Brethine®), Thioridazine (Mellaril®), Tizanidine (Zanaflex®), Trimethoprim-
Sulfa (Sulfa®), Trimethoprim-Sulfa (Bactrim®), Trimipramine (Surmontil®),
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Syndrone or in subjects wth other formof cardiac
di sease or disorder. In addition, the said one or nore

wobbmro7gawpounds - or therapeutic agents may be RQy/USY®HAH01000
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Table 1 Agents that can cause QT interval prolongation
(generic and brand names): Al buterol (Ventolin(r),
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Formula 1
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Hal operidol (Haldol(r)), lbutilide (Corvert(r)),
| mpramne (Norfranil(r)), |ndapam de (Lozol (r)),

woOz2agsrgsesenol (1supres(r)), |soproterenol PCT/US2006/001000

(Medi hal er-1so(r)), |sradipin@® (Dynacirc(r)),

I traconazol e (Sporanox(r)), Kdtoconaz®;e (N zoral(r)),
Leval but erol (Xopenex(r)), Leyofl o cin

(Levaqui nLevonet hadyl (Ol aa N Li t hi um
(Eskalith(r)), Lithium (LitMHobi d) \esori darj ne
(Serentil(r)), Meta¥rotere@ol (A upem,(r)),

Met aproterenol (Metaprel (r}), Met hadone ( Do} ophi ne,
Met hadose(r)), '
Concert a( r o~k
(ProAmatine(r)),
Moxi fl oxacin (A
Nor epi nephri ne Nortri ptylkd ne
(Panel or(r)), Sandostatin(r)), Ondansetron
(Zofran(r)), XPar oxet i ne (Pxxil(r)), Pentam dine
(NebuPent (r)), Penthm dine (Pentan(r)), Phenterm ne
(Fastin(r)), Phentefsri ne (Adi pex(r)), Phenylephrine
(Neosynephrine(r)), PhenyIFp qn%I am ne (Dexatrin(r)),
Phenyl propanol ani ne (Acut H?‘HTF Pi nozide (Oap(r)),
Procai nam de (Pronestyl) Procai nam de (Procan(r)),

Pr otriptyline (Mivactil(r)), Pseudoephedrine
MBEERIRERN &t 5‘?‘)3 anss By g6 Rdensnsentisaydresen py Ci-Cs alkyl and X1,

%Aekg api R ? Qqﬂﬁleé%%%ntf}‘hgar%rg%gbﬂuér&% e Ea gr}me or

I ni di ne |o ul sperd
Ridlmm“ ne (Yutopar(r)) Sal rreterol (Serevent(r)),

Sert | of t Si Mer i di |
Sot ol P LaalRdEutyad Rerai iR st il Higbstiuted

& |

Tgﬂi?ﬁ%‘ﬁﬁb@ﬁiﬁﬁﬁgf{?’ﬂqmf’ﬁ'f“’."ﬁi*"‘%’é?& pSckoaly included

WMHNBY theag8T mﬂqlm ‘Bl 1are thoseralinhatigihyerecaahains thataye |
CRUGFANRICSRGH, I bitfeBactbod i< of ¥ pisithaPention. the

Ol alkyl(ls)s)the?\/emémfsatut@@of Emb@more(dwl)h pNenylconazol e

(VFen%r)é done éﬁeodon (r) The Car bamat e ‘
CompoltHELEIn PhErW nasseehersia. hetiaiuseaalons spas part of
Bh6Hed @ﬁiod‘@ﬁ@ @Qﬁnéﬂ ad'al él%safﬁé‘@ BY ndubstititeBidtanatt O!
nonocar bormat es and di carbamates 1 n the lf"lerapeutl C

Byeroearbast rimgrgroup having 6 carbon atoms. Specifically included within the
definition of “phenyl” are those phenyl groups that are optionally substituted.
For example, in a preferred embodiment of the present invention, the, “phenyl”
group is either unsubstituted or substituted with halogen, C4-C4 alkyl, C1-C4
alkoxy, amino, nitro, or cyano.

In a preferred embodiment of the present invention, X; is fluorine,
chlorine, bromine or iodine and Xp, X3, X4, and Xz are hydrogen.

In another preferred embodiment of the present invention, Xi, Xo, Xz, X4
and Xs are, independently, chlorine or hydrogen.
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interval in a subject in need of such treatnent.
Sui tabl e nmet hods for synthesizing and purifying

woanlamee conpounds, including carbamate enanPComS2®E/001000
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15

used in the' nmethods of the present invention are mell

enant Span S rBitis i bR b ptenl Hbeiap o e mo

ZémhdhynehﬂhyQKQEhanedloI nmonocar bormat es and

di carb e e bed in United States Patent
Nurber 1 2 uerElog 173 Sybaiten® agfsubstiatomvesiernnen the
dlcsnip@aldrﬂ§6f Bk PP irERLIAIEER Fe h&@&%@g{y%dof@r%m%g skill in

e nce intheir entirety. Representative car
g’hep Bty Broytdesomanynds ﬂrai@r@)ral@@erﬁally stakletarcrthahednuioke readily
t ROSBes 0
LR a BIPRIROR 0B T B 2 e A W HBHIGRs provided
i RgE¥endent |y, hydrogen or G -C4 alkyl and Xi, X2,
X3, X n hydr oge quorrne
chIorrﬁgeﬂ%sﬁgyggg eH@eP%ﬂgﬁa%%yﬁﬁn ﬂ“'ﬁ% leg apg
héiicerhamates inslude, fmmarrrpw, ¢b mlowhglmbﬁipoUbIHQd
al i phatic hydrocarbons having from1 to 4 carbon
atons. Specifically included within the definition of
"al kyl" are those aliphatdg hydrocarbons Rhat are
optionally substitfited. I:a a preferred enpodi nent of
the present invent{on, the Cl-C4 al kyl |2Feither
tophenyl .NJhe term
al one~pr as
substituted or
group having 6
car bon atons G cally included hin the
definition g arg, t hose phenyl groups that
are optionally sub.tltuted For exanple, in a
preferred enbodlnegt of the present invention, the,
“phenyl ™ group is ef ther unsubstituted or substituted
w t h hal ogen, Cl-C4 al kyl Fomulgs

"phenyl ™", as u i hether

OH ' R,

X

Formula 4
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al koxy, amno, nitro, or cyano. In a preferred
enbodi nrent of the present invention, X1 is fluorine,
wohbmro7sie4 bromi ne or iodine and X2, X3, X4, aRdTXS52@5801000
hydrogen. In another preferr enbodi nent of the
~present invention, X1, X2, X\ X4, apg,X5 are,
i ndependent |y, chlorine or hydrogep | n anot her
preferred enbodi nent of the Nt invention, R-i,
R2, R3. and R4 are all hyq5 gen. Iﬂ}is undq§§tood t hat
substituents and sulystitutgon patterps on the
conpounds of the prlesent ifpvention can be sgl ected by
one of ordinary skill in the art tg_provi degyconpounds
that are chgEmcalryxtabte and tfat réaﬁt$y
synt hesi zed by flechni qyes known in the Rrt as | as
t he et hods pr oyji ¢rei n. Representalji ve
2-phenyl -1, 2-¢ 8| nonocar bonmat espand
di car bamat es incl ude, fox_exanple, the foll ow ng
conpounds: P@rmul a |3 Forn$a 4Formula 5 Formula 6
Formul-a 7Fornul a 8 |[The present invention includes the
use of isolated enattionmers of Forrmula 1 or Formula 2.
I'n one preferred enbodi memd, . phar maceutica
conposition conprising the 1solated S-enantioner of
Formula 1 is used for controlling the duration of the
depol ari zati on and repol ari zgti on of the cardi ac
ventricle and therefore the intervgl, in
therapeutically useful ways ijp a stT ¢t. In another
preferred enbodi nent, a phar cal conposition
conprising the isolated R exanti ongr of Fo&gula 21is
used for controlli the @ration o gt he
depol ari zation and |repol arg zati on of “the cardi as
ventricle and therdfore tHe QT interval,

t herapeuti I subject
R,y .
O
X
4
Formula 6
Cl OH
: 0 NH
O

Formula 7
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anot her enbodi ment, a pharnmaceutical conposition
conprising the isolated Senantioner of Fornmula 1 and

wo b@oiozssbat ed R-enanti omer of Fornula 2 can bePCHES200€001000
controlling the duration of ghe depol arization and
repol ari zati on of the cardi ventricle and therefore
the QT interval, in therapedtically useful ways in a
subj ect. The present inventj Hp includes the use
of m xtures of enantioners”of Formula 1 or Fornula 2.
I n .one aspect of ftdhe pregent invention, one enantiomner
wi | predoninate i omer that predom nates in

an anmount greatg q 5 e o0 enanti oners

present in thelim xture .g., in an anpunt greater

than 50% | n offe aspe¢t, one enantio wi |

predom nate to ent of 90% or tathe extent of

91% 92% 93% 96% 97% or 98% or greater.

I n one preferred enbodl rre?rO hBe8enant| oner that

predom nates in a conposition conprising a conpound of

Formula 1 is the S-enantiomer of Fornula 1. I n another
ed enb di ment e ti omer, that predom nates

¢
P o i Pt SeBbm Ny Becisad dlag SATHAmerS ofc
Fbﬁnlﬁﬁnia&t F&Wﬁﬁlﬁ@f IR Rfedred é‘mﬁo@fn%%rﬁr b $harmaceutical

mbodi nent of t present | nvention anti oner
ccbrapos@oprcemtsrrmstheh@lawldeSenantwmaeof Berraglathis used for

PTEAMER AR BRR aaPufRlPRIT SBlMegbi o 1S Eliac

véretriclerantlinetédforehe Q$T rnt)éﬁral FRnithe@Peuffallyan@diltivaysin a
defi ned as above, or Formula 7 or Fornula 8. X4

sihinth dnemmwrafesmembadlm%fwharreaqwcel earappsition
LOMBALIG & 588 R-BRAARIRe L5 H5thilda 918 UsbATEF Sontrolling the

duration of the depolarization and repolarization of the cardiac ventricle and
therefore the QT interval, in therapeutically useful ways in a subject. In
another embodiment, a pharmaceutical composition comprising the isolated S-
enantiomer of Formula 1 and the isolated R-enantiomer of Formula 2 can be
used for controlling rhe duration of the depolarization and repolarization of the
cerdiac ventricle and therefore the QT interval, in therapeutically useful ways in
a subject. '
‘ The present invention also includes the use of mixtures of
enantiomers of Formula 1 or Formula 2. In one aspect of the present

~ invention, one enantiomer will predominate. An enantiomer that predominates
in the mixture is one that is present in the mixture in an amount greater than
any of the other enantiomers present in the‘mixture,‘e.g., in an amount greater
than 50%. In one aspect, one enantiomer will predominate to the extent of
90% or to the extent of 91%, 92%, 93%, 94%, 95%, 96%, 97% or 98% or
greater. In one preferred embodiment, the enantiomer that predominates in a

composition comprising a compound of Formula 1 is the S-enantiomer of
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and enantioneric mxtures of compounds represented by
Formula 1 and Formula 2 or a pharnaceutically

wacweprssd e salt or ester formthereof: A car bR@OEUS2006/001000
eFAniul@ TeNn ehotrer e b dembsdimehnt the €PBhAbMS Y ikt
asymmetric chiral carbon at the benzylic position,
vme@ﬁmirsat%@ akpppasitioncanmisingip sompound of forplimg lis the R-

that is isolated is one that is

tlo%rgﬁlﬁg%ﬁ%eé ‘of the correspondi ng enanti oner.
Thus an |snlaq@r@férﬂ;wahb@aﬁﬂiern%ffﬁﬁé FeBent rRERAAhEhat

. 1s separated via separation techni ques or prepared

fqr@@tlemetr Heatds prasspé Agithe seleanantamer orlaes the priedominate
C%%glghﬁ%tr lr%lc%gféfo%ﬁron @f;thg?aggs%? é@rﬁn lgﬁgggej%rtgggrtﬂe& by

grorpoild 8 @n Fokmaizes amla@rteurox?rxz, g, X1, efse Rﬁ, H,, Rs, and R, are
t he conpound_i ncl udes at | east a%out 90%

odi,ment s,

6{5? p@ﬁtal}ﬁveaobpﬁféfmé@ eRBhRemaWRS. 1 n ot her
~enbodi ments of the inventign, the conpoundgincl udes at
| east about 99% byxyei ghtO a preferred e Anti oner.
Preferred enanti omprs canzbe isolated fromracemc
m xt ures byXany neodknown to these skil rid in the

art, includind per fof mapce-T i roﬁaL%graphy
(HPLC) and the [formatTjon and crystallizati on of*2chira
salts, or pref nti omers can belfprepared by
met hods descri ged ' Met hods for e preparation
of preferred woul d be known to one of
skill in th& art apd are described, for exanple, in
Jacques, et al., Epantionmers, Racenates and

Resol utions (Wl eyx)nterscience, New York, 1981);

Wlen, S.H, et al., Tetrahedron 33:2725 (1977) EHel ,
E.L Stereochenmistry of Carfb@muaipounds (MGawH I,
NY, 1962); and Wlen, S.H Tagles of Resolving Agents
and Optical Resolutions p. 26 (E.L. Rliel, Ed., Univ.
of Notre Dame Press, Notre Da . 1y19%2).

Addi tionally, corrpounds of the—p+rBsent invention can
be prepared as described i ni t ed\St at es Rat ent
Nurber ' 3, 265, 728 (the di sqfosure of Mghi ch ils‘ herein

Formula 5
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i ncorporated by reference in its entirety and for al
pur poses), 3,313,692 (the disclosure of which is

wegoelorssepicor porated by reference in its enti rB€HUsS2ed6/001000

for. all purposes),cland t heypreviously referenced

-United States Pateht NunbBrs 5,854,283, 5,698,588, and

6, 103, 759 (the dis | osures of whi ch are herein

i ncor por ated by reke o~ N theikO-entiretYHand for

al | purposes). S Relnds as armaceut i cal s:
The present inyention provides enantiofferi c m xtures
and isol ated enantiongrs of Fornmula 1 @nd/or Fornmula 2
as pharnaceuti ca e carbamate conpéunds are

- fornul ated as pharfaceuticals used for controlling the

duration of the depol ari zaforawlarrd repol ari.zati on of

-the cardiac ventricle and therefore the QT interval,

in therapeutically useful ways in a subject. In
general, the carbamate conpognds of the present

i nvention can be adm ni sterefl as pharnmaceuti cal
conpositions by any nethod kfjown in the art for

adm ni stering therapeutic dr NH3l udi ng oral,
buccal , topical, systemc.fe.g., transdernal,

i ntranasal, or by Gupposigory), or parenteral (e.g.,

‘i ntramuscul ar, subfutaneolis, or i ntravenous

i njection.) Adm ni [ “of t hegconpounggdi rectly
to the nervous s M ™Rl ude, anpl e,

adm nistrationfto |nt acerebral [ ‘
i ntacer ebroventyi
i ntraspi nal or :
bydelivery via intacranial or intravertebral needles
or catheters with or w thayp devi ces.
Conpositions can take the formof tablets, pills,
capsul es, sem solids, powders, sustained rel ease

f i I

Gyt updfed .@%f}tir“’e”“ipﬁ%i?\ga SRROOD Srusind shegiomers
amkpoantmmeac néiRdreoPedigo@idd ﬁa@ﬁésé?ﬂéd YRR 9fand
%hls [ entlgn in conbination with at | easSt one

ﬂES’PW& Bt f CARMacRUtiCavy Breerinblepsadier ester foaml thereof:
ChCthe. ar o eaboifnte SMamdt SRR % o HlR X cBlpine an

asymmetric chiral carbon at the benzyllc position, which is the aliphatic carbon
adjacent to the phenyl ring.

An enantiomer that is isolated is one that is substantially free of
the corresponding enantiomer. Thus, an isolated enantiomer refers to a
compound that is separated via separation techniques or prepared free of the
corresponding enantiomer.
| The term “substantially free,” as used herein, means that the
compound is made up of a significantly greater proportion of one enantiomer.
In preferred embodiments, the compound includes at least about 90% by
weight of a preferred enantiomer. In other embodiments of the invention, the
compound includes at least about 99% by weight of a preferred enantiomer.

Preferred enantiomers can be isolated from racemic mixtures by any method
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t he conpositions, can be found in such standard
references as Alfonso AR Rem ngton's Pharnmaceuti cal
weeimregr4, 17th ed., Mack Publishing Conpany, PEaRIS2096/001000

BRWLSHost fsktlldd % thmm sineludidy isighiperioneanpetigtied
herein by reference in its entirety and for all

guPpeiedrapky (HakCang cﬁfﬂ@ ipretionansd crysigdization f ehiral salts, or
b@f&fé&?%&g%gﬁégﬁ;c%ﬁsbe% t"%? Vagdg PW&hodgﬁgggﬁﬁeé ﬁ!a r'er]f.h o

car bamat e Mem@dsmdnsth@mTeb&ra@bﬁ\quﬁdfea&Wmers would be
suspensi ons, Aqueous suspensi ons of the invention can

amione ebsidhreihe arbape ael deacrikad, feruexamplenin Jacques, et
SX HRIrEBerS L%é&%hgtefsoe[ncf A s&Bﬂ%@ﬁNf‘lé)ﬁ 1tk ?éﬁ%%uﬁlew York

suspenS|ons excCl |en S can r exa
to81)sPéled| BH.ageal., Testmﬂec&en%cﬁm (1977); Eliel, E.L.

ar b%ﬁi{?g!?e%@ pﬁ@@%r‘g thw@ggl(ﬁ/@grg{%oéﬁgwp{aﬂ g62); and Wilen,
: Q‘N YiEbTed @Wﬁééglhﬁ@v?gqer@é‘ﬁha (%ﬁﬁ‘:%?ﬁte@. @ﬂén%@ém‘e l1 Eliel,

and dlsper3|n tin ts SUC natura
lod.c Lniv. r@@ Nmr@slpameu Ialres(s,eNgtre Dazoet IN ih972)a Addilionaly, | on

| kyl d th fatt
BRES T PE e SNerBion G RushelrBh 58 ieslined e
Sﬁa'tb’é Eﬁfén@NuﬁﬂoéMS D68, 708N heChatiBsald ahich igtherie!
hept adecaet hyl ene oxycetanol), a condensation

'aﬁ%rméﬁeéﬂoyéﬁfﬂr%%lrb% getingiyt and fyrzalk puiposesle B, Hak 6 (the

f |
AEOEAS it Koo bl Ao B NS LB Ror
mirppses)eand ﬁrcéepmvidusaj peetanegbd ddiied Siatés Edtént dNurfilérsy

S8 8BNS hohcotl Saes. P4 sl eros bl A Pt

RO A8 1BferBRESIPIRNEMREN AR el pRsp é@;\j.' or

n- propyl p-hydroxybenzoate, one or nore colorlng
agents ~one or nore flavoring agents, and one or nore
) aspartame or

osno. Th?er thSe@c Invsuﬁ@e pﬁcb\mj@s éMnﬁtﬁﬁemmn{lharw &% Rblated
net hods can be formul a y suspendi ng a carbamate

SRR oh FarvuRe! apr rocqrm%&asa@aam@ﬁuﬁc%ﬂ The

Arb¥fate compounds are formulated as pharmaceuticals used for controlling
the duration of the depolarization and repolarization of the cardiac ventricle and
' therefore the QT interval, in therapeutically useful ways in a subject.

In general, the carbamate compounds of the present invention can be
administered as pharmaceutical compositions by any method known in the art
for administering therapeutic drugs including oral, buccal, topical, systemic
(e.g., transdermal, intranasal, or by suppository), or parenteral (e.g.,
intramuscular, subcutaneous, or intravenous injection.) Administration of the
compounds directly to the nervous system can include, for example,
édministration to intracerebral, intraventricular, intacerebroventricular,

intrathecal, intracisternal, intraspinal or peri-spinal routes of administration by
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oil, sesanme oil or coconut oil, or in a mneral oil
such as liquid paraffin; or a m xture of these. The

wW@20069UBSRENSi ons can contain a thickeni ng ageneCT/B82906/001000

aéli %Wtrabt%rnqjal B@'irﬁfaf\ﬁeﬁeﬁfal ﬁ@éalbs%r%@hfétermb?mtﬁ@ut

agents can be add to provide a pal atable oral
pueadeticem, such as gl ycerol, sorbitol or sucrose.

TS A B R0 BN Pl MU
ngti@fse%h@fé'lrﬁad)r‘élea\é‘éh"o%ﬁlatléﬁ§ Mitiohs, duspBHaidRe @mulsions,
1997. 'The phar maceuti cal

sy)rruml glixitsngeufsolsher any ethsr appeepiicie sompeositionshand epmprise

 BlisBsliphd Bt B TR EREnidh o Cmbi BB VDB B8sthne,
. ﬁhétrﬁé@elﬁfoatm ﬁ@@ep@b‘lbta’é@p%rﬂ n@ﬁabw éb@:l@@ﬁ!%térelv(réll krd:ﬁ/vn to

natural | y- OCCUHIIE t?/u such as gum acaci a and
Ll

peEpasaftdinant sif edth @.nd.thgy Fskibranetnosis oglggqﬁmggtmg
ﬁ%m&f\gf){sﬂ%& My s angottﬁ\rdsin %[J ef]rla%lrd 'é?érTQCegeafé )(ﬁ*&'\so AR:

y ~aci exX | tor such
Bentintimn’ syBharmchaaltieal @mdnwde’ﬂsedj Maqwmblrshmgmompany,

ey 9,4181 hyfeniBe sEiclpatisn ot i idieorpetaie hirin By refggence in
fb %9tuFé¥2’aﬁP%§&‘lF6&%”sB§ BGRALE IR éérfiléps’ 'e@Eeé‘iﬁmﬂfo?

as Int or nul at i on of Syrups and I XI'rs
frgectablet sautiorsaincitidsowatent ajuecasdaline sehttionaagqueous dextrose

ervatlv r a coloring agent. The conpound of
gﬂ@ '8@ a% Efgog in combination with other suitable

‘ CO”DOWﬂ@tc%rﬁé}ﬂa@cdfﬁﬁﬁumdﬁéhrﬁBé wudé@amaﬂqabbggsus ensions.

, they can be "nebulized") to be adm nistered via
ngas .suﬁpelm%%@i thednyaNtieni canscadaingcabasaie cpmpound in
gBﬁﬁﬁHFé ﬁ @?&ﬁ?%hﬁa@é ?&thﬁéﬁufaﬁﬂﬁg o?ﬁqueous
I'chloro "'uor onet hane, propane, rogen, t he
buk;menel?msnuSatm ersipightd tan nckslenfor exaemtle pa suapebrabhg agent,
par ent eral ,adm ni str f or exanpl e,

 Boch BB Sar T rt el ot o

hD&# ﬁfﬁ%lrﬁéthylc@llﬁl@géréﬁilum'dﬂélhé‘f&ebbh&ﬂ%yrro’ﬁﬂdne gum
subcutaneous routes, can include aqueous "and ‘

HegagguibAans glu@cetC@mac astlslispessingjos avattipg agents such as a
naturally occurring phosphatide (e.g., lecithin); a condensation product of an

alkylene oxide with a fatty acid (e.g., polyoxyethylene stearate), a condensation
product of ethylene oxide with a long chain aliphatic alcohol (e.g.,
heptadecaethylene oxycetanol), a condensation product of ethylene oxide with
a partial ester derived from a fatty acid and a hexitol (e.g., polyoxyethylene
sorbitol mono-oleate), or a condensation product of ethylene oxide with a
partial ester derived from fatty acid and a hexitol anhydride (e.g.,
polyoxyethylene sorbitan mono-oleate).

The agueous suspension can also contain one or more preservatives
such as ethyl or n-propyl p-hydroxybenzoate, one or more coloring agents, one
or more flavoring agents, and one or more sweetening agents, such as

sucrose, aspartame or saccharin. Formulations can be adjusted for osmolarity.
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sol utions, which can contain antioxi dants, buffers,
bacteri ostats, and solutes that render the fornul ati on

w0 s@borsse4 Wit h the bl ood of the intended reci pP@nUS20861¢)1000

agueogy sagsemgrﬁéﬂ#%léﬁn %ﬁé*éh%s%gﬁ ﬁ%gﬁ&&é’ e pkhat m&laféd by

i ncl ude suspendi ng agents, ers I cken

suggpenslingsd abibdmatessonspuling ie sevegdtablesoil, Atmimgstdnachls 0|l olive
accept abl e vehi cl es and sol vents tlhat can_be enp

A SERAME OhRIdRe G o4 A dh G mBieral %“cﬁt%l"&“'g&éﬁ@ °r a
iptiaFd &etheéfz‘ ?ﬂ@'otll'&@ efiéigh é'cﬁnfdoﬁf%qn%'thﬁzk%ﬂm agent, such as
conventi on be enp oye as a solvent or su pe di'ng
bheekwanw, haod parafﬁn pucetysalcahgl. kﬁ\aeeltehlngeaigents caarbebadded to

di t het - des. |
U e G M R
PResS Rifmuatidne o%rned@biﬂs'e%c%y tHY £44iAh 8% an HMESRidant such as
solutions are sterile and generally free of

asemubicragid.e Aswnt @famMn@f @ntlhjectam@ou webicke, see Minto, J.

* PP i R oS0t gB Tt AR E b aPlmalins of

m&ﬁﬂemlcﬁ%a/realsa beSMQhe a6rmp bﬂ@ﬂ’ﬁrﬁﬂ@téﬁ affalsiots. The oily phase
pol yet hyl ene gl ycol . Dispersions of the finely divided

Bandrgeiabiowl argumingsal oil, sigsederd gbavePrer rr@auiewﬁ these.
car boXyBAI e sHinG 83EnBIhUbUeRarBally-BesirhBYuidsuch as

such as ara ese ornu
QUeradaic'zaeaindbguamna/@HarMmaiatunwyIocbunuug phasphhbtides,isuch as

t?eﬁ:'hqn?igg ﬁ]le,ae,e 9Isg<£rm“ %lﬁsggrgc VIVEQI}{P'B 36@( afidg angchexitol

éﬁ%rrd%@ EGcPRPEOMIERIRoRGLT 6 Ofh ¢ ébn&éﬁg%bh MPEAFHS B these
PH adj usting and buffering agents, toxicit

y
a@rtlakesstﬁge wil sfhylene gxidesshuas Rolyoayethylepdisgmbitan mono-

Rl 2, oBRI0F HSR ROM R o0 BhE AP sB Rty o
agmmsuml in ﬁhetfbﬂﬁﬂlaﬁon ofl stupsthdcalixirgarSuahi fdehulatians can also

w il be sel cted Brl mar i Ivy based on flui d vol unes,
Gerdatsa deaw Rseg¥ativea pEaaelorNg@genty accor dance

with ihe cBﬁfﬂduﬁH'cﬁrchg% aR;nea&l‘Th ﬁfﬁlﬁéﬁ&{‘wﬁﬁlo%r%ltable

and the patrent's ne For m ni stration,
t@mgnamtsmand@mmaeleanm a&erobel fpnpetaﬁuabs ¢i.gr th@@{rcﬂn tam

h%gd'? tS Bgrefdlrrﬁnfspéreg via m%alatlon. Aerosol formulations-can be -

placed into pressurized acceptable propellahts, such as

dichlorodifluoromethane, propane, nitrogen, and the like.

~ Formulations of the present invention suitable for parenteral
administration, such as, for example, by intraarticular (in the joints),
intravenous, intramuscular, intradermal, intraperitoneal, and subcutaneous
routes, can include aqueous and non-aqueous, isotonic sterile injection
solutions, which can contain antioxidants, buffers, bacteriostats, and solutes
that render the formulation isotonic with the blood of the intended recipient, and
aqueous and non-aqueous sterile suspensions that can include suspending
agents, solubilizers, thickening agents, stabilizers, and preservatives. Among

the acceptable vehicles and solvents that can be employed are water and
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aqueous or ol eagi nous suspension. This suspensi on can
be formul ated according to the known art using those

w@iobased di spersing or wetting agents and suspentisege/001000

R ool Wory afisouPololi A ke IR Bl St g 8o B can

comtientiopaPpbe ringslaydd agecearitlop sdepeiedihg ndsdiaRl. VG this
such as a solution of 1,3-butanediol. The fornulations
BYrROSAAsYdYard fixeed ofl capd@ eaployed ingludipgsyothetic mono-.or

ichicereer 1T B0 ARV SRE Syeh4E e Ra R v A bo used i

~ Preeprapachtfonoon isfeetdbies. PPHess Soluboriadteesteringhd gbhéially free of

of the kind previously described. A carbamate conpound
Eﬂﬁj?%fﬂtﬁe Sise in the practice of this invention can

be anWHe?eﬁﬁ@%SFrﬁﬁJqud@%‘?é %Pﬁfc?én?lﬂ Lhihé ¥h%yT@£1 BEYYolved
of a conpound 0o e present 1nventron in the
divegitysintricomat aplinaaw%ih \oir d\éﬂ_hwugtbmamﬁ @fgsmgblfergwﬁmsdf/ents,
conposition, size of a unjt dosage, kind o L :
%&{‘? pP 85‘?@’,'?%S_VBPh%VrPQ'Xé‘%i&’%'PQG\Qg?QOI-kE?b‘iﬂ?@'@“f rbie fely
aivflidipEompiihds dh bB%é’cﬁé-uPliﬁ"a G@&Eﬁa%tarém& éé)(ﬂg}&) 001

conposi tion can conprise, for exanp rom O.

‘paibexyimetyy! nellighse coluiipnt or inGuitahleddil, sheh eararadis®il. These

) f bl. 00001 9% % fth-th ‘
AR Blne SRRIYeq kY EonRentin el disthiidtin Slertzatsh
ohnipesutieaforinldtiohaidapontfih phafhadsliidaily acabp@able
can _be formul ated usi ng pharmaceutical ly acceptabl e

gexiiarysbRiancermswiearifed ke appIOXMaleddisidogioak easiditignsrsuch
28 2 SO0 BB ISR, o g, spim

dostatm sodiums chbrideb petassiup Ehisridpovaleium chilagéessodium lactate

capsul es. liquids, |ozenges, gels, syrups, slurries,
§ﬂ€®%§1§h‘%ns, etc. suitable for ingestion by the

pat i eThe coRtEhtraidrPoFa sHidarAte cofipdundl in B3 cThiAdtidR can
can consist of (a) liquid solutions, such as an

vanyawidelye alaﬁmrjl.;h egfelaated pamgibet@asﬁ@lcq)r@ﬂuidamlmes, viscosities,
SHAP SR A (080 e 0GR BN el
admirdsieatiornseiediedranditheqiatichts aetdy.e Fonpr adimiribtratisn, the
formulation can be a sterile injectable preparation, such as a sterile injectable
aqueous or oleaginous suspensioAn. This suspension can be formulated
according to the known art using those suitable dispersing or wétting agents
and suspénding agents. The sterile injectable preparation can also be a sterile
injectable solution or suspension in a nontoxic parenterally acceptable diluents
or solvent, such as a solution of 1,3-butanediol. The formulations of
commends can be presented in unit-dose or multi-dose sealed cdntainers;
such as ampou’les and vials. |nj§otion solutions and suspensions can be
prepared from sterile powders, granules, and tablets of the kind previously
described.

A carbamate compound suitable for use in the practice of this invention

can be and is preferably administered orally. The amount of a compound of
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l'iquids, solids, granules or gelatin; (c) suspensions
in an appropriate liquid; and (d) suitable enulsions.

wob@nsoesseut i cal preparations for oral use can BPET/US2006/001000

s prozedlt hbéﬁh&hlrpt‘l’l'ét&dh%d rP(f:aﬂ V&gl By den In%ﬁnacj Pﬁ the type

present. invention with a excl

| Qf FaPAgitians sise bof an@ltrdoelageeklndmﬂ e;xcmcmraSI argl dimer factors well

RhH 5 et gR I sty RPosierel dhé el sepaostion can
r &
g;g“é‘f’i'?ﬁg*?fF?ﬁ"??'iﬁ%"“ﬁ’ﬁ?“&’é‘?”%&?e@r g ST e

egrbamate coaineynH apredeiablyst6008 t % maiont Polv, with the
tato, or
OB} bebahE B A B el B o el P

~hydr oi?hmméutitel fdmm;onaysmeayaaﬁﬁwwaﬁéwbaﬁ ﬁb JHhﬁéuated

r. sodi um car boxynet hyl cel | ul ose; and guns I nc I ng
H?'Qﬂlpgaéﬁécﬁ'ﬁéfg?&%a?ﬁﬁﬁptaég oriTiErsawelh koown i thauati imgdosages

gﬁﬂaﬂﬂé FbréEPrQI §<§’r1nlrf’i’s9t?aﬂronl f Oag?grs %ﬂ?ﬁﬂe ;ggpﬁtg}nqgceutlcal

sol ubi[1zing agents can
fﬂfl@@&aﬂqna ke dbepformulalts'dl mymr oot magay tabrdl glls: powder,

h as sodi um al gi nat e.
%F gp: ?acﬂ'%lli % Hu'ic'ﬁcie 8@9%%238& SSNB%@ slurriggtsyspensions, etc.

QMfabIéSﬁ)rlrﬂ?éﬁlioh% y theQdliche! . cal ci um phosphates; corn’
starch of ato starch r(relgrocrystalllne ceIIquse

gel atin, c@ﬂnwlamn$$lultatxlquimaﬁaibmrrﬁsitatl,onmi‘rﬁms;&ﬂof (a)

h
RAFA0 fon2t 125 B IR SRR gt s
Wdedmdﬂm@nsngjcﬂgﬁﬁh@mrpéﬁﬁﬁ U@E@@OO bR UGS, sachets
di si ntegrati ng agents, an
ﬁﬁg%&ﬁ%ﬂt@mmaﬁ%@ miaed aEraunt mﬂmgetl\teomgeedlent as
ayvor
A s e L s n

(ldhgklé@blemmwlaloaa ihert base, such as gelatin and
crose an cia enul sions, gels, and

Pha’ I eeE R A 3 30t Srafive ceneeiinined through
domiadiiembf thepddrhpbenddIehel Fﬂfe&&‘ﬁ lﬁvéntléﬂ\ﬁlﬂ? Qrg?ﬂg%lplent

of , the present invention can al so m ni stere
qm'@”ﬁﬁh‘ grigding goisssitingrmixdureoand @CQQHSSHTQTN’\BI reixturei b igradiules,

p S RS g e S Y
dragee cores. Suitable solid excipients are carbohydrate or protein fillers and
include, but are not limited to sugars, including lactose, sucrose; mannitol, or
sorbitol; starch from corn, wheat, rice, potato, or other plants; cellulose such as
methyl cellulose, hydroxymethyl cellulose, hydroxypropylmethyi-cellulose or
sodium carboxymethylcellulose; and gums including arabic and tragacanth; as
well as proteins such as gelatin and collagen. If desired, disintegrating or
solubilizing agents can be added, such as the cross-linked polyvinyl
pyrrélidohe, agar, alginic acid, or a salt thereof, such as sodium alginate.
Tablet forms can include one or more of lactose, sucrose, mannitol,
sorbitol, calcium phosphates, corn starch, potato starch, microcrystallline

cellulose, gelatin, colloidal silicon dioxide, talc, magnesium stearate, stearic
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is solid at ordinary tenperatures but liquid at the
rectal tenperatures and will therefore nelt in the

WO ewbamsep rel ease the drug. Such material s arBCT/USHA6/001000

badid eindothepekotpichnd, @B%rﬂﬁtﬁcmb‘?s Hﬁ@er%oﬂﬂ\%mgsbtﬁfeﬂdbeglgents

pr esent 1 nventlion can al so be adm ni stered
iRPistaniRG RgENtat Praseniadives,i flravosnggigeats, dyes, dlamt@grahm@agents

ff |
Al B LRI, FARIRLS BrisPe Lifatice GrmSariansie the
i atiak amgredichie i Bﬂb%raglg sJuoro@ EC wé’lhéé 'ﬂS’é@ﬁlﬁeS é’bﬁnﬁnsmg the
187-1 193, 1995; Tjwa, . Al erg? | mmuno

Astiygngredient m%)nerl‘rbﬁsec @Hpb asdelain @malagb'r:es@mr sucrosle and
R LA DS YAE s LA TRl oh ghhss

siugmeimtpﬂfwnemkﬂcﬁvmh%e%‘fi s, creans, ointnents,

past e ellies, pa nts, pomders and aerosol s,

Encap:[h ?fﬁ@omse? thePresentdnvantioa Cé\ﬁpﬂ*'é?@@ awlmwatﬁr@d in the

QQFFHQ#%G?R%MH@@ f@rr r%%?eﬂtadhﬂ?{gﬂéh&? of"fﬁ rg@ e e formulations
her ei n nmposition" can, ude’ the I've

|Qﬁ’@rl§dpmmared1 bg mrbungahe drugwvith aasunmlbdmpeml-hmtatm@ excipient that
wi t hout ot her

i %F‘t gty fé‘%%'li eBhyt %H*Bcﬂoma% r%qta&tﬁ@qﬁré%ﬂ% and will
itheRMb IR el AN 1BRILPE LSIRIENSS B dag %Jd?ﬁﬂaﬁér%?s ERS cocoa

slow rel ease in the body. I'n one e

uttes apAaobetidene elyealsi ni st er ed via int r ader mal

i o1 oot ioer S ¢Sl pre Bk IR R Ll AR kB bl isterag b
gatg%réahal Bl;tglazdmmr %ravg??ig%rancﬁgfrafeﬁu%glt%;% olgél&ﬁﬁ\g as

SUpPO @@s ﬁﬁg?f[%tloQEEOWQQr agrosohigomyplations (épg examples of
@t&bﬂﬁﬂhara@ﬁs f8k %rﬁtﬁggg} @h.ﬁt#@éég%g bb@% 91%3 1995; Tiwa,

Eyl es, J. Pharm Phar
#Aran AdlergypAstamd Immadek 761107t £s1 99B).or d const ant

1 RS orthe PRt i TR ordsedeleed fransdemally,
ibyvetdtgicn routs, noResd eskemiisaot snél&esmlﬁaﬁg fo@fwsfohg

pr esent i nvention can be delivered by the use o

ﬁ"ﬂiﬂ%‘&ﬁﬁsg%a FRAMgs BINKNERLS; Rasies) jelliess pawid mavelass, and

aerosols.

Encapsulating materials can also be employed with the compounds of
the present invenﬁon and, as used herein, the term “composition” can include
the active ingredient in combination with an encapsulating material as a
formulation, with or without other carriers. For example, the compounds of the
present invention can also be delivered as microspheres for slow release in the
body. In one embodiment, microspheres can be administered via intradermal
injection of drug (e.g., mifepristone)-cohtaining microspheres, which slowly
release subcutaneously (see Rao, J. Biomater Sci. Polym. Ed. 7:623-645,
1995; as biodegradable and injectable gel formulations (see, e.g., Gao, Pharm.
Res. 12:857-863, 1995); or, as microspheres for oral administration (see, e.g.,
Eyles, J. Pharm. Pharmacol. 49:669-674, 1997). Both transdermal and
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endocytosed, i.e., by enploying |ligands attached to
the liposone that bind to surface nenbrane protein
w0 eweptsses of the cell resulting in endocyt osiBCT/Bg2006/001000

.USi I i,cul ar, [ :
iidttmet PERRY BBor Bt B YT ey AR R achets can
alEbOUBEH W R cﬂ’éll%ﬂf QWlsaidrﬂpcﬂjﬁdstfﬁHetme@erﬂmmrﬁibn. '
organ, one can focus the delivery of the carbamate

: y : .
conpduagother embackpent dhe sompounds of treeresgnginvention can be

AR o NPSRPERSCR P R PdtRmgpng orere
eidlocytosklsite., Rpaniployhty k§aitdsla®achetPi@Ihe lipbgome that bind to
pharmaceutical fornmulations of the invention can, be

Sprigepdeembsane Rikein apePrIar @dne sefEasHiing mengeelyds, BY
] Wb R VG 8 USRS o W,

succli ni c,
dpeoifictior egairelissot atel atherwiag pesfeserdiallp tivectegrtotaosperific

~solvents' that are the correspondi ng free base, forns. , :
QTR cR ey (bR EehYe S it CRREB B TP RN Bl Brget cels

ih YRR (@gg?gﬁg, mhh&mng&,%ﬁw%h%afsul. %.298@50666 09611y

or all fol 'ow ng: , hi stidi ne, O.
Gbam, Suor.d3pin. Bistachnuhiib981708afl 925 pBsiratye. df Hasp. IPlaarm.

. [ nmbi ned with buffer prior to use.
%ni??é‘ggéa igo\@y acceptable salts and esters refer to
sal t sTrhghashficutithigbrratRtiBRe bR eatidn Fambeqrbvtibe as a
and have the desired pharnacol ogj cal properties. Such '

sl and eae baderneed wihinany asigds placlugingsbut it ligniteditgi ¢
HEgbRNBIET TR, Ak BRARES IS SRBRS1e! gl tondto
benaogasblubiain squettisuatethdos®idric selvents that hee tiekal | ’

nmetal s, e. sodi um and pot assi um nesi u cal ci,u

P SRODAINATFR® Bere ISS- JPalRPLoass, the efytied pligegaton can
QR RShIMAR e PHhiBREBA coHdin adr BREMPIE, RRy R 2fi%f the

e. g.” et hanol'am ne, diethanol anmine, triethanol am ne

Tolowingh ArmNe50 rividisiiging, @ h#r20%, susesa, 1236177 eannitol, at a pH
| | j ncl ud
| BB Id B e SRR WA EhREBPORRel "G Yo ne

'Pharmaceutically acceptable salts and esters refer to salts and esters

that are pharmaceutically acceptable and have the desired pharmacological

properties. Such salts include salts that may be formed where acidic protons

present in the compounds are capable of reacting with inorganic or organic
‘bases. Suitable inorganic salts include those formed with the alkali metals, e.g.
sodium and potassium, magnesium, calcium, and aluminum.

Suitable organic salts include those formed with organic bases such as
the amine bases, e.g. ethanolamine, diethanolamine, triethanolamine,
tromethamine, N methylglucamine, and the like. Pharmaceutically acceptable
salts can also include acid addition salté formed from the reaction of amine
moieties in the parent compound with inorganic acids (e.g. hydrochloric and

hydrobromic acids) and organic acids (e.g. acetic acid, citric acid, maleic acid,
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noi eties in the parent conpound w th inorganic acids
(e.g. hydrochloric and hydrobrom c acids) and organic
wa@eid®7§5e4 g. acetic acid, citric acid, naleic BCI/USENE001000

ane- and arene; sulfonlc aci ds
aidind AlGET i erdiaoiiye peRb S A wRlfiEheRipnic acid and
bBHi‘é HCCéH‘Jj)y accept able esters include esters
for med grom car'boxy, sul fonyloxy, and phosphonoxy
gr ouphapneseuticaily achepteblepesiatsinciuderestersferned fliom carboxy,

D50 G SR R0 AE L g BEFRE. PRy

a?e flio 8aldic QloupstREseraNg phbfhheslticaMpeces stablesat 6r ssteemay
han two acidic groups present, some or all of such

b@raaum%@atdmeoryasalt pegsier Oégt%siafhoes @Stemoﬁﬁ% ginakarlyyere

bR 590 e ot B A4Sl rpups can

bbq&nnegmﬁeghgm@an1ng of such conpounds is intended to
i nclude both the original (unsalified and

unestEMPPEs W@dﬁ&"?ﬂﬁﬂ’eﬂilgn sRBIDRRESeN iR yrysalified or
Lf?u%%fe[?fn@g'fs i 3oLiR s% ?flgfo? esf@?ﬁe 't6RA a:]fmd ﬂ'}éeﬁémﬁ{g of such

des ar maceu I ca accep ta e salt and ester
cbmpm;mlé |§mtemldi@d tb iackidedratin rthve arigingl (axrlsahﬁtedaaed unesterified)

ekl e At oY Bcard bRt ddd SaiotnaTHe posent

Meﬁﬁ%ﬂtmblna%bhgnnaéwi&anmé@éﬁtamel sa‘l’ccliﬁtpéé,tbr ccrm@‘ oftFsrmula
I nventi on can optlona Yy contaln, In addition to a

Tcand Eremelacd niveie harené eaystal don of Beenentieres of Fermula 1 or

Fg%ﬁ‘gﬁﬁ%?scgbt%%%%ﬂoﬁ glgéoﬂ %%g%l%{?ﬁwocﬁﬁ‘%@ nQHe?rcre%ﬁQg Cmventlon. .

vent rA phernadisbutioar edrapesitibve ofdhed lnt/emtvcﬁi can nptlonally contain, in
t herapeutical ly useful s. jn a subject. Methaods of ful
Fastitian @ a ﬁ@rb@mﬁtﬁr&@&mwﬁy ateRsbene P fh%"@@eyﬁ% ggent useiu
g%%ﬁfrbmﬁg théd H:ﬂ?%h%ﬁh@HQES%E&%WaﬁH?@p&&rlzatlon of the cardiac

har macetiti c Dosage For [ets . Second Edition.
\Remlcse andntie@kcprartbe cQT deviak dn thegapeuticadiy usgiul waysrifgn
ew:p Phar maceuti cal Dosage Forms: Parenteral

%atl ons. Volunes 1-2, edited by Avis et al; and

Phar naegisids @1 forfRpsiatiey fRamBaceutical compositions have been
described in numerous publications such as Pharmaceutical Dosage Forms:
Tablets. Second Edition. Revised and Expanded. Volumes 1-3, edited by

Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications.

Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms:

Disperse Systems. Volumes 1-2, edited by Lieberman et al; published by

Marcel Dekker, Inc, the disclosure of which are herein incorporated by
reference in their entireties and for ali purposes.

The pharmaceutical compositions are generally formulated as sterile,
subé,tantially isotonic and in full compliance with all Good Manufacturing

Practice (GMP) regulations of the U.S. Food and Drug Administration.

Dosage Regimens
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Di sperse Systens. Volumes 1-2, edited by Lieberman et
al ; published by Marcel Dekker, Inc, the disclosure of

wahioelo7ssee herein incorporated ' by reference PET/UR®06/001000

enti r ¢hbeted ilvintiBh!pr aﬁwj@?or iho %—%‘?o Q:'?)%‘?Sﬁﬁ:\g‘{f\é &@tation of

conposi tions are gene e as ste
ﬁlﬂode;miammtloyl arsbtepnianzahdn Dﬁtﬁmtdlrdmmmacieand thlareiolte the

§°f°‘9\te¥§€l5fr§ Fasigoalfine Sl Whis bha SHBleEl LS REGRAETR:
n%g)%ﬂhdé”Tﬁ@tdn‘?éhrﬂro‘?\{h@%rb@%d’c@%rﬁ dé%'sh rthe

tion of the depolarization and repol ari zatl
t:hl@tr@lhmgitlm:dm@mon jof thee dejdlolatizatisinoand rermlajrzamnemﬂae pardlac

t.h ti bj ect ' .
B R e ot O tenk it Breef B8k sl Wb in a
eapReLtBHNREaTHH hr@pe @Al O b m&rH&%eQﬁéélB/' éifechife HBSe.
depol ari zation and repolarization of the cardiac

vbatdasepe sghadulaam;ifanUﬂnseeftgptlvatf@'rthea ysé,h.e., the dosing or

- HBRAGPEIBRN BEHY o RYEHAD of (Bl gl R\ REGe BPine

dizease,lihe pin@ag@ pﬁyﬁiedltétat@ndg@murthé liR&S mbam_alafnag the
this use, i dosi ng or dosage. r%gll men wl

de ﬁ%@ﬁirwsn\fafa@@yem they Brastesof; askministy Oﬂn%aﬁpégl@erbmto
EE ,?Hsease the patient's physical status, age and

Ik In calculating the dosage reginen for a
pat i eAtpersbe ofrodinarfy . skdhhrthetalrlamlldm alsleaWﬁbomtakEmei nto
accou san of . o

BpeMeiietobc havite S eithdp Rian skl aug tnif giscfos e ghidptetine a
tHehpsiidally @'ﬂl@cﬁ\hé §n@uﬁebp§ WaﬁICLﬂéﬁ éiﬁisﬁfd‘(é@@aﬁbamate

thera eutlca ¥ ef fecti ve anpunt ~a particular
§glas\@pimdtf@rdpr@§ ephthis tyeapbem ﬁsefeme @+ hiebiegvans Phainaceutical

. sage
PRY8BL Falr s 19is, -Gt UplFeba gl B Stoted 3nde
dedhiielofy of @g\wmﬁc&hmah@@erltﬁdwmling@@nﬂdmﬁkhmg 999nﬂo|sage

P 9 sa ations). A therapeu a
Cefitiors) o Auberapisg o Raes Y eV aeis @igp Sk MEWhioh Bny toxio or
detrihemal §he HrdeLdf tﬁ@ta%tl% ab@ﬁt RUUtWRIgHeaNk clifiical terms by
outwei ghed in clinical terns %

therapeutically beneficial effects. It is to be further noted that foreach
particular subject, specific dosage regimens should be eva|uated and adjusted

over time according to the individual need and professional judgment of the

' person administering or supervising the administration of the compounds.

For treatment purposes, the compositions or compounds disclosed
herein can be administered to the subject in a single bolus delivery, via
continuous delivery over an extended time period, or in a repeated
administration protocol (e.g., by an hourly, daily or weekly, repeated
administration protocol). The pharmaceutical formulations of the present
invention can be administered,Afor example, one or more times daily, 3 times
per week, or weekly. In one embodiment of the present invention, the
pharmaceutical formulations of the present invention are orally administered

once or twice daily.
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~and pro

therapeutically beneficial effects. It is to be
further noted that for each particul ar subject,

W@ pwoiofdse4 dosage regi mens shoul d be eval uat ed BeTUS2006/001000

adj USAQFEaQH\%ﬁt F%d’?ﬁeﬂ%@{ tﬂb%rﬁpﬂodﬁ&% difdb ?‘ré’é@{t MRS fion can

essi ona gment of e person adm ni stering
oomsmmmevfcmexgmme mftﬁnamlﬁ:tjecatreoelveé atmagmmmoaﬁmndthat
For tre ur poses, th ositi conpounds
bilaigselis QLB ol ghe SHTAGTEPEs B DIt ealds Begt reated
Rith Lt ApohdhafRy P plblofii R Utiadi s, ﬁgb‘“y&'ﬁdb'“ﬁfg' ora
aulihjeni kaviagy aclisqaset ansotiated with abyskaof dmwldmng peolbpged QT,

LT T I

.g@m Bana@miY picReAtinvERiorexanpl e, one or nore times .

y, 3 times per week, or weekly. In one enbodi nent
of th# @e@@mbqwr@ﬁms(aﬂwe chibaplede nammundauan be administered

L L —

kb riohﬁtocdutpnﬂméah@tfthbhﬁrmma@éomw@rﬁd has ré@dhed a
omence, for exanple, after a subject receives a drug

r ﬁ%@ﬁ't@éiﬂy 6ﬁet3‘h‘£ﬁ eM?'oleeﬂag‘élmﬂcr?é egAm ¢t patignt, phby measuring
g[% Mhélb%% Qjer% sdiSabEio treated with a

havi ng tlonefects e.g.
psych tn H‘nmcmtdxm a, theuapeuscdd]yeaa‘feduae idogage of sr&abmloglcally
associ at

A% A Gt HehitaduinTeb<bind BBRre bR PR AR roatment

FeRfim@RRNA Wil \Fel6 Alikieam} ngﬁﬁ?!@ﬁ’t‘#@z@u@i fdrt@nBoRF8the duration of
invention. In .certain’enbodi nents, the carbanate

Hsnderalarizationancigmoldrizative of the cardiasrventide aperthetefore the

ot itk e e kP ee BleThRLds

eﬁacth@ddc&satmenmmﬁbbnth is tgﬁ‘baw based en @!mmal model studies.

el 5y R da) ik and s e RAPVdaIPdDINIG factive

868454 andabift@li PR ﬁ@kééblffﬁa?%‘dn%aﬂﬁi?&@uég tHe¥ecurrence

bi ol'ogi cal 'y active agent( can-nclu repeat ed
gbg@ga rily ohiatgetegrexpoagredsitmitaimseoi conditions in the subject.

Suitable models in this regard include, for example, murine, rat, porcine, feline,
noh-human primate, and other accepted animal model subjects known in the
art. Altemnatively, effective dosages can be determined using in vitro models
(e.g., immunologic and histopathologic assays). Using such models, only
ordinary calculations and adjustments are typically required to determine an
appropriate concentration and dose to administer a therapeutically effective
amount of the biologically active agent(s) (e.g., amounts that are intranasally
effective, transdermally effective, intravenously effective, or intramuscularly
effective to elicit a desired response). o »

In an exemplary embodiment of the present invention, unit dosage
forms of the compounds are prepared for standard édministration regimens. In |

this way, the composition can be subdivided readily into smaller doses at the
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reginmen that wll yield clinically significant results
for controlling the duration of the depolarization and
WO epolozgsezat i on of the cardiac ventricle and theT/Esm06001000
p [ I |
e M e i e

sndens! vink dnla?hﬁ@ulby ahdsmdfe(mblym Uabsutédﬁltakﬂeuidlrms
foll owed u uman clini cal trlals and i s gui ?c;]
det erm%ﬁﬁf@lee%fé@@v%%ﬁﬁ%b&t g88 U iHasegefaine Rt the
u

RFhOGRT ch Bl el th SN K s i R 30 mo. to
ahimllthﬁxesgr]?heon mo&;:fbabllnglemdaumplmdmly admirgstration, accordlng to
i ncl ude or npl e, r at orcine, felin
RBmareHiar Boodiat e Rl RyneTabIETSHMANt ragiE with a
IR il ek&?ék’)é'of Ad e %(arrﬁ'tﬁ@ bR |>é€él¥, of?ﬁé %§FHaY@ate
dosages e determned using 1n vitro nodels (e.qg.
compoahdsycan hadiskiddo cetarihihe gihethersalasyer Q@m@llejlﬂﬂse is

d%E only ordinary cal cul ati ons and adjustnents are
'F@ %ﬁly required to determ ne an appropriate
conceEtfé&we%rﬁm@btﬁé%ﬁ dfQh@@gﬂﬁn%térco%[SJLﬁfo%RﬁlihisqméMon

effective anmount of the biologically active agent(s)
¢an be admriviglaredi fesnexample, mtraamsrgbmn parentasat dege of from about

6 RAVRRLRIos PR U8B ol RbRLEr Phslofal! SGicHSratl will be

frespgnagD.1 fm /&g/mrtplafowt esbn@ﬂkgmasephdré@refemﬁylfrom
i nvention, unit npounds

%‘?@ﬁé} %&0 ﬁepufsl%mﬁ{k&daa@n Erﬂsﬂgfe}faﬁ &he F*I@dﬁﬂ%lﬁ?aﬂ)’ gffertive
%%9@'15#@8@?@@0&%:@89 JV %@eﬁﬁﬂ%é Meééﬁﬂéd herein

snal oses at Thephysician's rect’ on.
mhpl f@r eyaimplel deageboohh ng/day e abput YOthmgéd@dfor a subject

BVbGHRLeXa Bl 2 PRR0% Bl B0 o7 ostnt i n these

uni t ApspaehhfhaBe@ical BEmpeBIREH ta®ANTAS cotpvuesidRis been
an amount of, for exanple, fromabout 10 ngy. to about

e urtashing shnble qasries itrgndbe Plaggrin gneanpappiate container

%ﬂme{ﬂéféd ! c%gtrof‘ﬁf?rir ﬁj%&ﬂw dri? of Qﬁ ; ea(?‘l’%‘lle?\yal n%%‘éhtfgna"%

he't ment reginen wt
ancmther prbhrmimémlcdbs@npﬁsmganﬂeam engradingr thbea;iﬂublocagent useful

e FRABoRhGE AGFoA 0 higENA P SHaFBFIGEAY T wordition but said
other therapeutlc agent has, as an unwanted side effect, the prolongation of
the QT interval can be placed in the container as well and labeled for treatment
of the indicated disease. Such labeling can include, for example, instructions
concerning the amount, frequency and method of administration of each

pharmaceutical.

Cardiovascular Findings of a Compound of Formula 7

The study of the cardiovascular effects of a carbamate compound of the
present invention, shown as Formula 7 above, and hereafter referred to as “the

test compound” was a single-center, double-blind, randomized, 3-way
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i ndi cated. Effective adm nistration of the carbamate
conpounds of this invention can be adm nistered, for
we@nprss24 at an oral or parenteral dose of froPCHDS2006/001000

cTareoPhs B h i R or Y SRl OBt UG FuRD K studied

Ak dbs@ of MybeQ/Mlgasy (750 engptweiterddilyy bbtto m‘tab auuteOdQsmg (250

about 18 ng/ kg/ dose. Therefo e, the therapeu
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kg. After a pharmaceutical conprising a carbamate
7con‘pound has been fornmulated in a suitable carrier, it

can be placed in an appropriate container and | abel ed
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concerni ng the amount, frequency and nethod of

weptmeants r38 shjeds eg@plqjﬁ@rw@céaﬂi @ampqsamuttﬁﬁé@@m aiand an

oo 595 Blind o BIREH S Fo Doy ey 1R ot Dopiqurt and 36

corapRidd infaseiidxacin trébmwhta(@nﬂot rpjb\’adé’d akzda dor ﬁ)ays 0 and 1 on
hereafter referred to as "the test co

moniozaeiEht VI SRoBNICtS! eee IPSiEsH Thdne "Satel erBivation; al
SoIRYEd Qﬁﬁ M&Yel P\leﬁgﬁ%%%ﬂﬂdaﬁd:tdllvﬁv&@ﬁlé Ecest Hébbrdfﬁb@ were

test conpo nd was stu at a dose of 1,500 ng/d
ihchboledgntdata endlyses) both after acute dosing (250 nrg,
Day 1) and at steady state (Day 7). The study al so

eval U&K/igéj ﬁﬁ%rrﬁg&ﬂé{ o%oséf' tthﬁatt%f‘t c&ﬁ)@@ﬁé Qhudaffear and
8-10 xi 1 oxaci n ny, S|ng ‘e oral dose

proportional after single- and multiple-dose administration. The systemic
exposure of moxifloxacin was consistent between the 2 single 400 mg doses

on Day 1 and Day 7.

The study population consisted of 38 healthy adults (20 men and 18
women), age 18 to 50 years, with normal 12-lead ECG (normal sinus rhythm,
QTc and QRS intervals) and no history of cardiovascular disease. Of the 38
subjects enrolled, 35 completed all 3 treatment conditions (placebo,
moxifloxacin, test compound). Two subjects withdrew electively after receiving
the first 3 days of the last treatment period (1 in moxifloxacin and 1 in test
compound), and the last one withdrew because of an adverse event

(respiratory tract infection) after the first treatment period (placebo), and before

receiving any.
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was used as an active control for the evaluation of

Qr/ QTc on both Days 1 and 7. O the 38 subjects
wenowlregd4 35 conpleted all 3 treatnment condi t PONAIS2006/001000
~ (p! acé@be, stndyi;fdpmeaminncortsésed adrii® hedihy Bdalts (BPeves and 18

R Sk 558 i b ) B S o,

'Pc tgﬁl%t BYTRRMNE)s aﬁ‘?}dnb WistbAP b %Q%.Méé&@;ﬁ%@ 156t the 38

verse eve respiratory tract infectio

- sabjemts t barcﬂledst 36r emnmuetedpeall 08 (rdadmend) potadltiom@f {placebo,

DERPAGE ErhedmRoUPth i UbiEEatR wEvL e REHEF AR Frgeiving
tﬁ@sﬂrsﬁg'ﬂég@r@f fHeeI%{sﬂffféatrﬁ@HQ @ﬂoéok@" fnl RIdAfloXxEBIneahd 1 in test

provided data for on test conpound), and
~®@1mm§!)etee*dj nﬂmu ﬂasixamen wuﬂ@hieWebec@m @rovaduagse event

dat a fl

(i aley R el s e Tt et BB Tt liGiho) i before
r@@éw\@t ¢y dbterl a*éatmamasvh@@eaﬂssangutgbbtsa\o@him@ﬂea placebo
ECG recordl ngs were included in data anal yses.

tmaémmbo?@ ﬁ@lmp@@ @Implgted test C@mﬁwmﬁdtr@@mmntr{@aﬁ %hadd'tlona'
ARG 8 A4 B SIS S b BEUREE and o complted
masifloxeTsh a’eatrheble(taneleh ptdwadéli datagioe D498 Orand osmmmoxacin).

/ﬁgé 1 and Day 7. Thﬁéat uI ati on consj,sted of é%8
BLgspIoks Weare gl 1A (ke B8t latiaon s Faligey diug level
%;S?éét?reni’érﬁ@ A% & AdiheRd EFS& (’é’(%rﬁﬁ‘l'gsswélﬂé eWide® in data

S intervals) and no history ~of
armlyiesvascul ar di sease. Of the 38 subjects enroll ed,
35 conpleted all 3 treatnment conditions (placebo,

noxi f t T
ol ect‘?mbg?h tPe%tm"e‘ﬁmb%lr'iBEig 1 V@léddPE%sSW@ré Q@Il@&\{ed at the

ter recelvin first days of
gease timeeat thendaypeniloay ()J(baaelrr@h Dasa)daﬁmmabtm@atmeni) tegwsk Day 7

R0, AR SRS HACE R 8 Pl 20, oo

48, r5ld 72 RetrEedTternRé il dosbast €rg) 7 (suui-tRefoeat).

Al ECG recordings of the same subject were read by the same blinded
cardiologist. The QT intervals, from the onset of the QRS complex to the end of
the T wave, were determined by the method of overlapping medians. The key
QTc variables used in the assessment are listed below. The change from
baseline (AQTc) was calculated using time-matched values. The following
parameters were calculated for each subject and treatment by averaging over

all time points during the 12-hour dosing interval.

MaxAQTc Maximum change from baseline in QTc
interval

MeanAQTc Mean change from baséline in QTc interval |

tmax,aqTe Time of MaxAQTc

AQTe, tmax Change from baseline in QTc interval at tnax
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recei ving any. The study popul ati on consi sted of 38

heal thy adults (20 men and 18 wonen), age 18 to 50
wge@cs78sd t H normal 12-1ead ECG (normal sinus PEHURING/001000

Qlfc and QRS intervals) and no history of .

cardi ovascul ar di sease. O the 38 subjects enrolled

35 conpleted all 3 treatment conditions (place

moxi fraxPrihetialiel Ciapdhnay. steagy-siae dbay i trﬁ@ltmﬁm effects,

(lSepY ACTE P s REFAR, Eese Mpeleftf¥Tlt ffp shown i
Tasie csTpRUP&ded &na differehf&IT éUlﬁedMohhﬁéﬂWd@?CﬁUSG of
an adverse event (respiratory tract infection) after

the first treatnent period (placebo), and before

recei ving any other treatnent. Thus, all 38 subjects
conpl eted pl acebo treatnent, 36 subjects conpleted
test conmpound treatnent (and an additional subject
provi ded data for Days 0 and 1 on test conpound), and
36 conpl eted noxifloxacin treatnment (and 1 provided
data for Days 0 and 1 on noxifloxacin). Al 38
subjects were included in the safety eval uation; al
coll ected drug | evel neasurenents and all avail abl e
ECG recordings were included in data anal yses. During
each treatnent period, 11 12-lead ECGs were col |l ected
at the sane tine of the day on Day O (baseline), Day 1
(initial treatnent), and Day 7 (steady-state
treatnment); 4 additional ECGs were collected at
exactly 24, 36, 48, and 72 hours after the |ast dose
of Day 7 (post-treatnment). All ECG recordings of the
same subject were read by the sane blinded
cardi ol ogist. The QI intervals, fromthe onset of the
QRS conmplex to the end of the T wave, were determ ned
by the nethod of overlapping nedi ans. The key QIc

vari abl es used in the assessnent are |isted bel ow. The
change from baseline (DQIc) was cal cul ated using

ti me- mat ched val ues. The foll owi ng paraneters were

cal cul ated for each subject and treatnment by averaging
over all tinme points during the 12-hour dosing

i nterval .
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MaxDQlc Maxi mum change from baseline in QTc interval
Mean DQIc Mean change from baseline in QIc interval
woOreoe/02€3ee Ti me of MaxDQlc DQrc, trrax Change f POmMUS2006/001000

(Do T8 ol ang Sk g, o Opuc P T B pleal

the mean DQTc hﬁ@én Cﬁ% 6¢ww&reﬁhmmsem

nmoxi f |l oxaci n are shovvn in Table 2 bel ow, based on 3
dlfferent QT correctl(@riudfset%bdgﬂmabhé) .

Initial and

Change from Pp@th%%ﬂtDoé Bl i ne (St ud

s
é?r'n%@gf’f‘on t%g‘t Moxi f | oxa @ giﬂol‘@ﬁxi fltégagd(l\l/sét ﬁ;g;e)Moxmoxac

S ARe4d Ebﬁg)%gﬁdc'ma@éﬁmound:ﬁl aC@&ﬂgbﬁn&\':WadE’ﬁ%S in
N=37 N=36 N=38 N=36 Fridericia -0.

(-12.1 to (N23Z to N=382 (-N=BB to M=366 (-MN238 to N=36

13 ﬂ\

22 ﬂ\

(77Rtn1’21\(

f@ideylmg

- 1.9 +6.5.-0.5 -3
to +3.2 (<3€.5 to &

9}
0.025 * 0.901 * 1562 0.001 * p = e0g82 Bazett

@23) 8,3 %)1 t

o(77to
P. 207 Y

0 1838)4‘ ‘4’(t

to 20.6) p1.6808) 1?3309) p 22.0) 346 92%116 p13.19. 001(*15-mto
= 0.071 Individual -0. +66+01 3.7 (-8.7to (-2.9 :
t0-12.1 9 1.3 to +o 8 (P£3.3 tolBl. 0) 20.6) (-3760)
to 11 . 1), 3 goB+to 0.001*  p <0.001* p = 0.382
Bazett -1.9 +6.5 -0.5
-3.2 (119t (-7.7to -7.4 (-13.4t0 +3.2
(-16.5t0 18.6) 27.3) (-29.4t0 18.0) (-17.3to
20.6) p < 8.8) . 28.9)
p = 0.346 0.001*  p<0.001* p = 0.071
Individual -0.1 +6.6 +0.1
-3.7 (-87tc (29t0 —12.1 (-11.3t0 +0.8
(-13.3t0  11.0) 20.6) (-37.8t0  11.1). (-12.6 to
4.3) p < 1.9) 15.5)
p = 0.002* 0.001*  p<0.001* p=0.628
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4.3) p <1.9) 15.5) p = 0.002* 0.001* p < 0.001* p =
0. 628Table 2. Initial and Steady-State Treat nent

wEbdoeorssen Qrc Interval 1: Mean Onange from PCT/US2006/001000

Pretr qglyest |Basel §te(a§§/L§*ét atﬁn%ﬁ?%lf'f'r%gg?ri ng'ct AiétLar:

present Ed as nean ange e as Cco

pl acebo. All nedean @hanigs feore Hretmatﬂﬁehtl BadBiine
Statistically signific nt di fferences at the 0.05
| evel are denoted by a H@Ytﬂﬁ §Qmp23'~0¢& was cal cul at ed

e o B i S o SR FaPaRl o AP PREOTRATS i lecebo. Al
Cormeatiemdvis BeslpfdvitiathihGhs t@l%t@f?c%llg%‘?@rﬁflgrﬁ HNfdrdRses at the

vvere determ ned using the formula
bi (AORAgvelaFe denelediy amastesiskmat ed sl ope for each

L OTE R oA R s P i S G BB S S e pOromUe

pr efridzaicieéo tubiasebi formara, Bay tRe mvfuuambhecmra%%d (in
treat.nent ared to pretreat ment . baseiine (Day

0),W '@Eﬂhésﬁﬁfo&ﬁ% Rdayabiestwerendetamunedruging hestarmula QTci =
af tar; 1 Bj( tilmh)btv&ﬁe g?%ttheg%%lﬁ&%&%oée]fo gcl‘?ﬂwddl\%ual subject

steady state

st atia gte hrmaWegne@elohl rnadéls he @¢tpRR d“e@éﬂ’rlilﬁéd from the data
(moxi, f | oxafC| n at a si n%;I e oral dose of 400

i ndodgsted Tesrm nrelreatingnt haselinseen &ay Gand ftqmnﬂaeaecwa@

st qpéaq,tdeg,@l l'y significant conmpared to baseline only on
Day 1, but’ not on Day 7. There was no gender effect
wWith regard to QTC reduction by test conpound. The Qrc

nour s e B B° budiedbihn BRSRF AT Balermdur reduced

thp pﬁéamO'ﬂﬁFaM@d/aﬂJ@ﬁéf Trﬁiﬁil weatm8hi @y PN/ 1NE; and at steady
interval s on Days Initial and stead st f

fReRYd A2 oS 89{%CW®W@§@ ﬁatla@allyﬁ@gm&rﬁdhe active control
VRS Rskalctdl & R ﬁ?@e @%‘Mﬂde‘é BF UPmly %2087 63 Merval as

at steady stat
expected. This increase was statlstlcally significant compared to baseline only

on Day 1, but not on Day 7.

There was no gender effect with regard to QTc reduction by test
compound. The QTc shortening effect of test compound disappeared by 24
hours after the last dose of Day 7. There was no apparent delayed post-
treatment effect on QT/QTc intervals on Days 8-10.

Initial and steady state treatment effects on QTc by Fridericia Correction
Method (QTc-F) are shown in Figure 1. QTc shortening at steady state (on Day
7), compared to baseline, was between 30 and 60 ms in 14 subjects treated
with test compound, 1 plavceboftrea‘ted subject, and 5 subjects receiving
moxifloxacin. Of these, 2 subjects receiving test compound treatment and
1 subject receiving placebo had QTc-F slightly below 350 ms. The lowest QTc-

F value, observed in 3 subjects, was 348 ms. The maximum decreases in
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7), conpared to baseline, was between 30 and 60 ms in
14 subjects treated with test conmpound, 1

wWeb@eess24 r eat ed subject, and 5 subjects recei RETYS2006/001000
noxi f.l.oxacin. O these,

MO U KA SRR
pl.%g)&’ \e}eg 4i%n%%¥%'ﬁgb%%§§&n% The |owest Qfc- F val ue,

ects, was 348 nms. The nmaxi hrum

decr eases inQTc-F, conpared to baseline, were 47 ns
C‘drmlgslmt compound, 32 ms for placebo, and 45 ns for

ggéﬁ&gégrfelggyogﬁ?e‘i{eﬁeié{égg lbg? é@% p@ﬁp t%gmpound test
] rva%stﬁﬁ%tc%llyc"s t| a ?tréé(ude%ﬁl%%efﬂeéﬁﬂmﬁﬂnl@i‘mlléﬂer initial

r eat ment d
tréﬁtrrfﬁne(may 4} by 8. { BeyaTy abyte]ﬂﬁyzs’taﬁe %9 doYoih 1 £H8S- BASed on

tng e eeel o e dcti bl Tl yfhd S BishRpphnce
bys BRSNS PBsLlastilibsd StheUsir@ring bECAR isfjldged 6 beest effect of

npound treat ment. References cited Al references

teetc@ﬂpbem@tma‘m\@h ncor porated herein by reference in

their entirety and for all purposes to the sane extent

R8for ﬂc&a&{bd ndi vi dual publication or pat ent or pat ent
—a'pmé-rta'l—ruv was specifically and individua
i ndi Amrejdrarmeb@neddf@r@maaee@pq;rpo?aé%h@rﬁi@ bin'fefth%nce in their

egtgqtelgg &tﬁ% g%oa:gléﬁ}é% t%(%ﬁwgss %gxféeﬁ %E $odh iRbividual publication

nerely to sumari ze
oﬁgét%hf bPPﬂeﬁﬁQBplhﬁétlbh &ids Q:btidﬁﬁh”eﬁtlyaﬂd indivihiily mcmated to be
reference cons qroaldtes prior art.

inaparatest ky reé@r@m@ in {e epfitply PI4PPERYe the accuracy
and ﬁétdl&%%g%n% ré@ﬁeﬁ%éseﬁer%ﬁ'f BliffpeRed rﬂ'éh%l)pfcﬁﬁfrﬁtnarlze

i nve Iron 1's not to In terns of
tHRasdartibrs mentede)i thertessthiers andoeel afmissien l%ﬁﬂ?d'&%ﬁ W,

whi ch are i
eSO 37, ARBThfbibia}E AR B cnatenge ne
aEBL‘i’IIafc‘SI/M J%?’ﬁném% Mahbajteansfedénédy.s i nvention can be
ut departing fromits spjrit and
The present mven’uon |s not to be limited in terms of the particular
embodiments described in this application, which are intended as single

illustrations of individual aspects of the invention. Many modifications and

variations of this inVention can be made without departing from its spirit and

scope, as will be apparent to those skilled in the art. Functionally equivalent

methods and apparatus within the scope of the invention, in addition to those
enumerated herein will be apparent to those skilled in the art from the
foregoing description and accompanying drawings. Such modifications and
variations are intended to fall within the scope of the appended claims. The
present invention is to be limited only by the terms of the appended claims,

along with the full scope of equivalents to which such claims are entitled.
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scope, as will be apparent to those skilled in the

art. Functionally equival ent nethods and appar at us
wowraokiorssthe scope of the invention, in additi oPCT/US2006/001000
‘QE.@%%@H&E?%Q g herein will be apparent to those

t fromthe foregoing description and
acconpanyi ng draw ngs. Such rmdl fications and
varlatlons are intended t ithin t co
Ho'fanae

Tt he Appetrer Oépanm“mqme ﬂvr@é@ﬁto the sRpplaiiz
[im t e,
al ongu Bl GILF caRlidE bRt BERRIPRA, Meinonal in
cl ai niserapeuticlytusetll W4AE, tcﬁnﬁhﬁhgﬁmm@stenng\tmmbdnt in
- for contraolling the duration he olariz n and
r epol"&erR{SU6H %@Iat'f‘ﬁ@t 2 %ﬁ%@“@wﬁfécgv%ﬁa‘qqﬂé PZ]aor e
the Ghrigd iyt a dh%r%ﬁ@é@tfb%w laeBbhiabISSAlIHbr é@ﬂéﬁthereof
conprising adm ni'stering to a patient in need of such
t r eatsslattechfromethappaup cahsigtieg bEEpMelagihoand Fermeala (11):
conmpound, or a pharmaceutically acceptable salt or
ester thereof, selected fromthe group conspsti rg
Formula (1) and Formula (I1): Fornula (1) F rrrul (rn)
wherei n phenyl is substituted at X with on
hal ogen at sel ected gromthe group co
fluorine, chlorine, bro[ﬂ ne and i odi ne;
nd R@are iNndependent | y _sel e t ed fbomthN

N ve
I sting™\of Rs

ydrogen and Wherel n
is opt| al |y Subsgitluted mith pheny! =
is o@ionally subgtit O

uents i ndependently sel ecte romthe group

consi sti ngF hﬂ%klggen, Cl-4 al kyl, C1- cI a%n%'i

am no, nit yano. 2. The nmethod o

wherein X is chlorine. 3. The nethod of claim1
wherein X is substituted at w ort hag S|t|on of, the
phenwh@neﬁgphqnylﬁ@tﬁé%w@a% WitaoRe o) 8#@'?9%at°ﬂ?

R3, BrtiRg df 'TIGHhHé déﬁ-lgﬁrﬁb SBrofhine and

nmet ho%?or cont ﬁﬁi @r E%n cf gat ion of th

depoliadireaandnRarth, Rs, R4, Rs and Re are lndependently selected from
the group consisting of hydrogen and C4-C4 alkyl; wherein C4-Cy4 alkyl is
optionally substituted with phenyl, wherein phenyl is optionally

substituted with substituents independently selected from the group

consisting of halogen, C4-C; alkyl, C4-C4 alkoxy, amino, nitro and cyano.
2. The method of claim 1 wherein X is chlorine.
3. The method of claim 1 wherein X is substituted at the ortho position of

the phenyl ring.

4, The method of claim 1 wherein Ry, R, Rs, R4, Rs and Re are selected

from hydrogen.
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repol ari zation of the cardiac ventricle and therefore
the QI interval, in therapeutically useful ways,

W@ 0vp/078ehg, admi ni steri ng to a patient in neePCDUSENEN1000

5r eat RBAbihod fBPEdSr’f} ﬁ%‘ éit)/raﬁ{)rf\ %@{Heva%gagpfﬁndﬁ i

enanti onmer, or a p ceut| cally acce
ester rety:tméarim‘tipnsbéltmwmﬂlédmntntie agddbpreforesihgt (Dﬁfgntefval in

Fer olrerabedicll Vel arbeiing i e o & patient i
consi kb gf Qﬁcfﬁéﬁi‘r‘r‘méﬁt( é)ché'é? amé}léf detilé amount of an

predom nates: Formll wher ei n phenyl
is subeam’mameld oat ohamtaheohmalllycacbep’abﬂmbalgen ealeo tipereof,

ohl or Prgctesf B Be i eia s orRute 43 Bhud orepmla g or
and R@naﬁtﬁ)méﬁ@ﬁﬁ)ﬂg@@vhdreﬁﬁbﬁ@%@nﬂb%%@%c@d’ﬁ@m the group
consi sting of fr%q> gen and G - | 7 wherein O C

o

al ky! coRsigiing e&lbwdtﬁqrmlav(li)rprpdemmateaher ein
phenyl is opti onal |y substituted wth substituents

i ndependent|y selected fromthe group consi ghing oIR3

hal ogen, Cr C4 alkyl, CC 4 al koxy, am no, tro/and
cyano. 6. The nmet hod of claim5 wherein Xl/;uTr‘N rine.

7. The netheggof claimf wherein X is suhgtitute

the ortho pdsition of tné phenyl ring. 8.7The met hd d /

of claimb5 ereip R, R, R3, R4, R5 and R ar
dr%ﬁ'{ 9\RThe L
ne enanti o sel ett eg(_f.Lomt e group.
@)
0% or greater.

g of Formul@ (1) and Fortul g 11)
pr edont nat es to the extent of abou
10. The nmeg f cI aim5 wherein one enanilg r
sel ect ed from%J e group consi sting of Formul ag? and -
Formula (I1) predominates to the extent of about 98%

or ar eﬁereln phenyl is substituted at X with one to five halogen atoms
.selected from the group consisting of fluorine, chlorine, bromine and
iodine; and, Ry, Ro, Rs, R4, Rs and Rg are independently selected from
the group consisting of hydrogen and C4-C;4 alkyl; wherein C4-C4 alkyl is
optionally substituted with phenyl, wherein phenyl is optionally ‘
substituted with substituents independently selected from the group

consisting of halogen, C4-C, alkyl, C4-C4 alkoxy, amino, nitro and cyano.
6. The method of claim 5 wherein X is chlorine.

7. The method of claim 5 wherein X is substituted at the ortho position of

the phenyl ring.

8. The method of claim 5 wherein Ry, Ry, Rs, R4, Rs and Rg are selected

from hydrogen.

9. The method of claim 5 wherein one enantiomer selected from the group
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11. The nmethod of claim5 wherein the enantioner
sel ected fromthe group consisting of Fornula (I) and

wo-orabes24{11) is an enantiomer sel ected from t PET/YROE001000

consi sbhsigtie§ ofFPomilia (()ladd Peveh L (IMUb 2 dohRnateEq6 Thé )@<xtent of

(la) Formula (Ha) wherein, phenyl is substituted at

wi t h 8Reut 30%iefedrpalesgen at oms sel ected from the group
consi sting of fluorine, chlorine, brom ne and i odine;

and, Rl, R2, R3, R4, RS and R6 are independently -

46l ectléd rhethodtdfelgrs wheasiaiod drtartionBreratBd #dth the group
Cl-C4 al kyl; wherein Cl-C4 alkyl is optionally

subst ce0gietNget Foppdayl) angheeraiwa pileprpdominalesitotiae pytent of
subst i i tituents independently sel ected

from taﬁghgg%d@pégr%g{léz‘t_i ng of halogen, O C4 alkyl, CC

4 al koxy, am no, nitro and cyano. 12. The net hod of

[,ai 1 wherein X.is_chlorine. 13. The net hod of
ﬁﬂai Mf MR8 9t s vieeein i eaaatiomAe Selecis! from the group
posi t i iofi ; i - ; ' ~
her era ioind BEFBRARK ) e orthi 0 R SFauflorf fdRctéd from
hydr ot gnsip ciimsistiaghd dFosinutd dayanid Fohrack (lagne
enanti oner selected fromthe group consisting of
Formula (la) and Fornula (Na) predomi nates t@ the Rj
extent of about 90% or greater. 16. The nethgd o
claim 1l wherein one enanti omer sel ected f%ﬂNK
group consibti ng of Fornula (la) and For ngf a ( Ha) R
predom nate_"f‘o t he extént of - about 98% o greaterB4 / 5
17. The netlrod of ¢l ai wherein the enafti oth J\l

0 nsi sti ( AN

1)*is aneantioﬁer ted|fromthe gripup Re
congli st of Formul& (Ib) and Foinu (lib) or aQ
phar utically acceptable salt or>~ester form

thereof: Formula (lb) Formula (lib)
ormula (la) Formula (lla)

wherein phenyl is substituted at X with one to five halogen atoms
selected from the group consisting of fluorine, chlorine, bromine and
iodine; and, R1, Ra, Rs, Rs, Rs and R; aré independently selected from
the group consisting of hydrogen and C4-C4 alkyl; wherein C4-C4 alkyl is
optionally substituted with phenyl, wherein phenyl is optionally
substituted with substituents independently selected from the group

consisting of halogen, C4-C, alkyl, C4-C, alkoxy, amino, nitro and cyano.
12.  The method of claim 11 wherein X is chlorine.

13.  The method of claim 11 wherein X is substituted at the ortho position of
the phenyl ring.
14. The method of claim 11 wherein Ry, R,, Rs, Ra, Bs and Rg are selected -

from hydrogen.
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18. The nmethod of claim 17 wherein one enantioner
sel ected fromthe group consisting of Fornula (Ib) and

wo-oraabss24 | i b) predom nates to the extent of abOUSH08601000

or greater 19. The nmet hod of claim 17 wherein one
ant el ect d fromthe group consisting o
Be e

Br mull Ogrﬂi ol i wherelﬁpnsrmpmr@@lqcéed frem the

s.xg.en P SR R S o P i dfomites o ne

r endeekiegt bhabpat 90k torigneateed of such treatnent are

"~ selected fromthe group consisting of: genetic

predi sposition, electrolyte abnornmality, the effect of

- 3eQrm Wh@'rﬁ@l%b@%f@éfﬂl ﬁpﬂ/hbﬂé %Xeclﬂfnatrﬁ@%@ \a%eec@é‘é’ frBh{‘fI’\e

to the heart;2 1. herreho reint

fact og(ap ¢®’rm$tngmj Rdvenylm(lapandiFormedd(lia) predahimatds to the
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18.  The method of claim 17 wherein one enantiomer selected from the
group consisting of Formula (Ib) and Formula (llb) predominates to the
extent of about 90% or greater.

19.  The method of claim 17 wherein one enantiomer selected from the
group consisting of Formula (Ib) and Formula (Ilb) predominates to the

extent of about 98% or greater.

20.  The method, as claimed in claims 1 or 5 wherein the factor(s) rendering
the patient in need of such treatment are selected from the group
consisting of: genetic predisposition, electrolyte abnormality, the effect -

of a QT prolonging drug and injury or trauma of any kind to the heart;
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Galantamine (Reminyl®), Gatifloxacin (Tequin®), Granisetron (Kytril®),
Halofantrine (Halfan®), Haloperidol (Haldol®), Ibutilide (Corveri®),
Imipramine (Norfranil®), Indapamide (Lozol®), Isoproterenol (Isupres®),
Isoproterenol (Medihaler-Iso®), Isradipine (Dynacirc®), ltraconazole
(Sporanox®), Ketoconazole (Nizoral®), Levalbuterol (Xopenex®),
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Methylphenidate (Ritalin®, Concerta®), Mexiletine (Mexitil®), Midodrine
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23.  The method of claim 21 wherein the said factor(s) rendering the patient
in need of such treatment is a genetic predisposition to Long QT

Syndrome.

24. The method of claim 23 wherein the factor(s) rendering the patient in
need of such treatment is the presence of a prolonged QT interval in the

subjects ECG for any reason.

25.  The methods of claims | or 5 wherein said compound (or enantiomer) or
a pharmaceutically aéceptable salt or ester thereof is administered in
combination administration with one or more other compounds or

therapeutic agents.
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28. A pharmaceutical composition for controlling the duration of the
depolarization and repolarization of the cardiac ventricle and therefore
the QT interval, in therapeutically useful ways, comprising a
pharmaceutically effective amount of an enantiomer, or a
pharmaceutically acceptable salt or ester thereof, selected from the
group cohsisting of Formula (I) and Formula (I1) or enantiomeric mixture
wherein one enantiomer selected from the group consnstlng of Formula
(I) and Formula (Il) predominates:
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substituted with substituents independently sel ected
fromthe group consisting of hal ogen, Cl1-C4 alkyl, CC

wd2@bkmesy4 am no, nitro and cyario and a PCT/US2006/001000

pharmaceutically acceptable carrier or excipient.
A kit, conprising therapeutically effective osa?,e
fornms of the pharnmaceutical conposition clai

claim 28 i nlcﬂq appropri $t1e package or cont af ner
[

t oget her wi i nformati or instructiondfor pro R, Rs
use thereof. 30 he nmefhod as in clains /
wher ef t Ny effect) N
about h o/ Kg/dos to a%g)ut 1P norKg/*dosE. AN

emet hol, as clainmgd in clai , Wherein id Re
pati as not sho a prol onge r Qlc mter@l.

32. The nethod, as clained in clains 1 or 5, wherein:
sai d pati effforinglagll) ri sk for devel opi ng aF@neklafged QT
interval at the tine of said adm nistration.3. The
met hod, as clained in clains 1 or 5, wherein said

pati enheféin ietdl RNAmMsaRER LORIGT e 1858 Yloddh &6fis

at the tine of said admnistration
selected from the group consisting of fluorlne chlorine, bromine and
iodine; and, Ry, Rg, Rs, R4, Rs and R are independently selected from
the group consisting of hydrogen and C;-C4 alkyl; wherein C4-C4 alkyl is
optionally substituted with phenyl, wherein phenyl is optionally
substituted with substituents independently selected from the group
consisting of halogen, C4-C4 alkyl, C4-C, alkoxy, amino, nitro and cyén’o

and a pharmaceutically acceptable carrier or excipient.

- 29. Ak, comprising therapeutically effective dosage forms of the |

pharmaceutical composition claimed in claim 28 in an appropriate

package or container together with information or instructions for pfopér
use thereof. -

30.  The method as in claims 1 or 5 wherein the therapeutically effective

amount is from about 0.01 mg/Kg/dose to about 100 mg/Kg/dose.

--31.  The method, as claimed in claims 1 or 5, wherein said patient has not

shown a prolonged QT or QTc interval.
32.  The method, as claimed in claims 1 or 5, wherein said patient is at risk

for developing a prolonged QT interval-at the time of said administration.

45



WO 2006/078524 ~ PCT/US2006/001000
'33..  The method, as claimed in claims 1 or 5, wherein said patient has

developed a prolonged QT interval on ECG at the time of said

administration.
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