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WO 2006/ 078524 PCT/ US2006/ 001000 METHODS FOR QT
| NTERVAL CONTRCL Cross Reference To Rel at ed

WaA\pPbiozsakd ons This application clains the benebPdT/Usf006/001000
1A ROMAES {1C plA rial 5 Number

M ,SD'Y ar WAL@O , 5. This Provi sional

application is hereby incorporated by reference.
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ventricles of the heart. Mdire specifically, this
herrlynincemoptsdityeetat@i¢Rds for the use of certain
carbamate 15. conpounds to therapeutically alter the
QT interval . - DESCRI PTI ON OF THE RELATED ART The
BAGKGROWRDtQE THEAINVENTIONr eci sely control | ed event
that relies on the exact coordination of the atrial
and ventricular contractions to obtain maxi nrum 20
FElnD iR TefE INVENTIONThe regul arl y spaced waves of
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rovi formati on about functional state
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S5 LA e P M gbd BRI o THEBRE e e

cehffdunidsab ti@@rtapéuﬁaanw@t@k then@Tiinwivdlear t
depol ari zati on, and repolarization, is recorded by

each lead. The size and direction of the ECG depends

L}rﬁgﬂﬁﬁ‘ﬂcﬂ{j @%%Hg:ggbgﬁ-gjﬂgg-rel ectrical current is

f the nuscle that is
depolThe h@imgTdsfethetheaet is whnracrshlg cantiolled epentihiat eeliesre the

t t d t
e sociiatiPf of M alras And VP8 Blar FBARAR B B, M Maimum
ALUBTT) Sy bten e i ot

is
cohtragtion odpinata indhe G epde payl spsea @roeafﬂw’fébﬁ a‘i\eaﬂ in well-

rEfgh Brgitn Tk duonlidgei iERE T SEAL Bl dSuette

iffoimefae @6b0DeRAcnal state and health and reflects the summation of 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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out si de (endocardiumto epicardium, while
repol ari zati on occurs fromthe outside to the inside
W@ epoozased um t o endocardi un): P-Wave: The car dPE/US3006/€01000
. afll . X A
B8 oA, OB ARSI OB A olles Wi 1
- uediasto #einsiti (@papdiouibesndocardiemdf depol ari zation
that spreads to the left and downward though the
at ri -\yass ThEheréiaticycleldgineith hiye epoataacbasid firing cells in
suddenl'y becone depolarized and the ECG records_a
the §A node maqhing theeshalw apdigeaceaiing action petepliaientlis
. ¢ _ L
AR Ve MBI i, 1R8BS B
thongietie aisiapaassNJTheGattiatieatgtereleypavpaladzed Sliddertybeddme
node is depolarized it triggers Figﬁ ol arization of the

| g
- depolarized andidedCGReerds a pawtive) Qe el ectrical

current throughout the ventricles so that

depol\ghiAahé eRtikCatiaDerohEssddditarestid the waentstingisgo 0. Then
si mul taneously. Next the ventricles depol arize

thekauista aejay of aheuidhd saseprexwhimibierleqisicabetientie Passing
DRROERY hpdg, ek APRBAER baiaHRRRd Riigers, 1
dapptarization of itise Buddnjerfibens.t ks tisktie Spdeadshibie eledtdcal current
i ght side. Wen the ventricles are conpletel .
‘hiidhant févantaciersd et grrdlatatPn S Sthe entire
VEeRiasiiatdbugly. the ventricle leads to the T wave.
Al'though the 20°ventricles are repolarizing the T

wave is still positive. This is b h t
Fapolpriae ventiles dadieTia eilingd! T QR GogIEH. The 3
&édk%%&é@e%%itgé RRyAhLE 8hiréRt ddrbaddBRoLGS tlﬂ?vérﬁricles,e from

out si ) is"the end of 'the cardiac cycle. The
insiderto autside ahd beicapsd thakissue nash ipprieaterprothe gl sigesthen

R Siec her repfeBliah e CobPinly Wsibidilst telams

- éepplerlis fitibhed. and repol arization of the ventricle..

The duration of the depolarization and repol ari zati on

of t TEWays:/Répdtataniobeofahé eehtidlidieansny the Tavalid. iAdthsugh the
i ncl.uding; genetic variation, cardiac dise

\andigies piR EoReiariAieG thendl wanens ot ﬁeﬁmvggmiﬁg EPCW%@? heart
feP ol és?@%ﬁu‘s%%{ooﬂgﬂe' ?ﬂa ﬁf}péﬁt"e (@Elj_edti%%f‘b%l oldBAA6H (it
arcertain point, by any of these conditions, can

was iriside o eutdimiedcThisss B8& end ohtheosardiacwdyicteh t he

b B el e e B i S B 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,



nmet hods to control the duration of the QI interval and
especially to shorten it, are needed. SUVWARY OF THE
WO DMERTISON 5 Thi s i nventi on rel ates, in part, POTI/US2006/001000

R, St GBS e S o b ap B EShly B en .

dr8pewgBlricle and therefore the QT interval, in
therapeutically useful ways Accordingly, the present
I nvention provides nmethods for altering, in a
vr'ﬁ qanner, the QI interval of a
10 conprising adm ni stering

5  to thehisiientibn @elﬁfééphvﬂ)é}@ttbqﬁéﬂh}bdg@nﬂfwmmﬁds(m}dful for the
effective anmount of a conposition that caonprises

cosirellingribe surinmef the depelatization apd repelatjration OBhPR@m"C'e

4 ol FE g ifefielon Saremalodaiefiinsds™, " © 7

phar resseudingiyl the ;aesermt raberetlcma;bﬁovmfeseraemodt*,donaltermg, ina
t hereof, -wherein R1,

- thegmpsatiaait YseTuyaRRRRM ”&ﬁ Oé”llnt%@r cﬂya SU%@r'Bﬂ’?eg&Pamf
10 c%eﬁﬁm@ ﬁ"l%%rr@llj ir‘g% gﬁ@% %ﬁ%rbbﬂ? Srdth\é!ré@eutrcally

substi tuted
eifmtzeamoure«bfwadnnpzqsrﬁmr that eomplnrses atileastone compound of

ected from hal ogen, G _C4 al kyl,
Iq{?ﬁ%ui‘?ﬁlzno wherein anmino is optionally nono

or disubstituted with C1-C4 alkyl, nitro or cyano; and
X1, X2, X3, X4 and X5 20 are independently hydrogen,
fluorine, chlorine, brom ne or iodine. /Rs

A ﬁHY

Formula 1 Formula 2

Z—‘.'.U

or a pharmaceutically acceptable salt or ester form thereof, wherein Ry,

.15 Rp, Rszand Ry are irrdependently 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

20 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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Enbodi ments of-the present invention include a
conpound of Formula 1 or Fornula 2 wherein X1, X2,

w%@q&mbﬂssamd X5 are |ndependently sel ect ed fr onmPCT/US2006/001000
y

200d'7' %?géﬁ‘zéfﬁ %bogdio)g% )alr n cer tagél ‘rﬁ e%ﬁ@entﬁl ve

odi ments,
éea@ron’?(ﬁydr eﬁ'@;@' citforiaee 1h ntiepardeodimenis)| )éf:lseaele‘qteﬁrf rom

rogen or chlorine. In other enbod nt
flumilneccleldrlm deronting oF iogéne. ci rqther e'is':bgﬁi'ﬂ%ntof’ﬁl '%%"HE!"E

anpt is chlorine, and X2, X3, X4
a’}:fpéz'% 2(?@ ﬁ%{%ﬁﬁ&?%g% another embodi nent, Rl, R2,
R3 aiﬂcian%ﬂheﬂ*é?nlbd@imwrﬂh'ﬁbemlaeﬁldm armlvyadrogen provi des

enanti oners of Fornul a or Formpula 2 or t
the The Rrasent swentien aspmw&%tloaaeréﬁa s Bolrith 2

fo({) %8%‘&@&'&5 ﬂi&a{i-:n%ltlgn é B@é&%ﬂi@hdﬂ“%@?ebdléﬁié&@n , ofithe

y use I'n a. subject in need
véd‘tﬁél@%nd Fth@reﬁielfet t&nlerQ'E mluemakenﬁberaaeubﬁ@itymﬁﬁfwfwm infa
or ormula_ 2 W

sabiarkin e thivepkoln catain ol entaameitnetuld BEEGmmula 1 or

oun
F8Fm L'I_I?rémhl%elm%e koot & s%wdié |ehahﬁoﬂn@r tigrebhr im cﬁﬁean
m xture 1 n which one enantioner

embe?wmnﬁat asomipolunded feemula 1 oafrermeia 3ndhbe dadhe form of an
anot her .a

eggntpqrgtﬁqwigP ﬁg%lgtw 6 ng‘gteg]ﬁg,zf)g%r %qugbrrr\ ‘?%M’ch%éﬁé&%

er aspect
aﬁgﬁ,e‘ggﬁgﬁf,&ﬁgf predom nates in a range of from about
98% or greater. The present invention also provi

ot hBUBneibapAFRatgoRIANATEEE] PGAcINE(S 18 APage o TTom

'a@?SQW‘%m%{ WIrP -fltllrl]ﬁé ot G é!nﬁﬂftfo%éﬂ predafmndtes in a

i‘on rises at |east one conpound
réd ézﬁfmﬂnaabbw%%‘)ongﬂwt@ 20 vvherel n Rl, R2, R3 gﬁd R4

Z{ Ey: n%;ﬁg?&%qﬁ\';éﬂ%ﬁ'g g&%‘rjqd\{g%g%h ?P ﬁgﬁ%gﬁsﬁé atgflmnlstenng
16 ﬂ#&&@ﬁg%tfd ﬁmd%c%@lﬁﬁ or’rﬁbkﬁﬁéuﬂn@all;ﬁ Bff@ttimmbuntnfree

or 1o odi ments of the present InVF E
cohpasitivnrthat cemptsesat least one campaune hEQHS %# or Formula 2

ng%;g”Fn't 'gh b?uEPf%ﬁrw‘h& %n%é&n@eqﬁ s dSdted ?von"i‘hgléfog@h ALC-Cy

mnistration of oné or nore
AIBRT AREXT, DG, XEX! and XElaes inddpenapatiy seleatpshiremi hysiregrn,
ot'her corrpounds t hat c% by thensel ves shorten the QT
flueriseyelodng) AP PKIOAN®n additive or synergistic

fashi IR%H‘BJCPmentS 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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t he compounds of the invention and may al so incl ude
t herapeutic agents that have as a adverse side effect
w0 b@olomssant ed property of prol ongi ng the subj eB€BHUSHOEI01000

| d
e Shkebelt A RolREFS of Mo Sec it 0202 i FRatesly o
the Wikamt bfadtivis Rourit v baguetibé el d)fyFmdmlaHsdnelmegjla@ for

subj ect a conposition that conprises at F%
cam rotlingnitherturation thewfepolargatipn ard| repolarizaigy of t eventrlcle

gy Vo B BT IRV M 8 opy ol Pt USRI FaRgeof.

frérhee[tﬂﬁﬁ@tﬂ)ﬁﬁid/lyg/@f)é@@d au@ummg/wg/daseonpound

of-Fornmula 1 or Fornmula 2 for tr
dur alni eaitain etﬂi@dﬂéﬁlﬁﬁlsaﬁlpi(&‘?h%“&ﬁ@y ‘??‘?5’[31")5 gligptive

aﬁwﬁgpggﬂgj H\ c@lﬁféza@ Hﬁ{\@ayﬂ@n e np Y Qibjééts CD'F interval

yuse SiIsina angeo from

c&hpHSing- dB)rlTab m%th&gi ofake enantbmers 66 cnlgyl’plogmdoﬂé:ormula 1o0r
certain t

Fomwgl?ew?:lu@%ssl%&rﬁ&@@vﬁeﬁ@ﬁ%ﬂa # salf ghapiardnereet )

a&%‘m@@ Wit?a th%rrm%%@tr deﬂg a%céb‘t*é.bﬁﬁéérn@' of Qf(cﬁpiéﬁt whereby

'S ng enanti omers of
swﬂamndaasﬁnoms monsinistayed thmemswtaeczt in m@ﬁddz_fére@tment

P%g?rrgg&élﬁ #é&%ﬁ)%ﬁ@éﬁ%ﬁéﬁ%%@aﬁ aqoﬁrt )??%Ecgo; Fﬁ&gfdﬂﬂéwhg

FSﬁfF\[ll'aef oPFoﬁﬁGI’am 8hd onvlehedrg preushceuticiiy asiceptably s
admnistered to the subject in need of treatnent.

eRtinionts 8t a@'ﬂa'n'@gfﬁﬂﬁ@lﬂﬁ%@c‘darﬁﬂeﬁ§hﬁ'§?°§t | east one
|
ﬁgfg?“ﬁ%pﬂﬁ‘éégﬁ&??@%ﬁ@ alsub é’gbcf FPalithiinhedioltRéathient will not

Yy acce excl EI ents are
had@iarémmmd Qointersallgrirtio ladrmmehtaindmao atomppung of the

tain embodinent b thadt !
inveationaw Y o bingha RAERh R R s Brhe. L ARERI o
dEQeInggnéﬁ'é abinga @f wﬁeﬁ/&l‘@@éﬁlﬁseﬂéf thb@lann@&aﬁmmteatmn ofa

easu ect or-patient determned to bhe at risk
dhmg knoe e Ipmziong thaen Qdbintawall or lerase &f aa elertlyisarsormality

o e BRE Al B 0 tng ARk povtents e
t@%ﬂ%ﬁ%ﬁa%a% aDQTC@f@wamtdnmgam?m the rmml bimiie diukreraysbe at
the su ect or ati I { {
e P BT eSS i S /SRl R o
t%%aage oi)% fe rE a1 YERIY hfs‘t@)rzran@%rhé’%]ma?ed)amh@ﬁeﬂf a

IC predispositi because of a personal
snlggéemg yudti atriskydaett bnown valinkaewd cBUSRfar ker

i;gg gtalnrc])%ﬂesruacs%e%t rthe? §Ub;%8{3 0|I Sat@ﬁ?\(ml B& dg[g?ﬂﬁﬁ\é‘d 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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25 In anot her aspect, the subject or patient will be
determned to be at risk for devel opi ng a dangerously
w@e@borssed QI interval on the basis of an ECG PCT/US10b&001000

el ectrophysi ol ogi cal test at the tinme of
adm ni strati on. BRI EF DESCRI PTI ON OF THE FI GURES 30
Fi gurhig inventiagés Fased iBpast onéne disgreeryribabrertaia carbamate
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in part on the discovery that certain carbanate

ra@ﬂlwu simsof actipats apts@emkr@N@tenthe;poa’ﬁowmdﬁ o i dpeangion
AR APRR e ped I FRNSHS S fefualioh bFihd e dlfization

arfd esplolarization rmcbthe:v@mnclbmméréfbﬁe the@auntsvalf int hi s
i nventi on have unexpectedly been found to decrease the

tharapeugralbs usefdl WaYI! ari zati on  and repol ari zation of
the Ve 'vsfelllqu%% &@?F%ﬁﬁ Q’ldr@h@f |hﬂ=1trgélvafhe§e31rugs include

t her apeut i cal use known
Imiosalmeh arstoeimrﬁj&hannelrblad:kerm deom] dnegthetin@nddeClass 1b

L S5ThR R SRR S STt o
maggmbqyge @ﬂnawhﬁrné bRAtaS Hé’elr'l%ée%ﬁ@tréeh%n‘tn%tﬂﬁrso a

d ass antiarrythmc and has been used

tacl@warrymmas I@duae by wdigitajiaangtpaiyrasrmhic ueetrlbylamajwaama

PR PREOR SarST T AP | 8 T Ba T L)

( Td P)THi§ phliraagblagicarslopgity allows ahe cbihpdundwsf theeinvention to
npounds, of the | npvention to,_ be therapeuticall

Q%M@P@H'cg"w yeeld ip %f!aaete/@éﬁﬂaﬁ&owwh@reaa;ﬂrglpaaé%&n ghthe

| .
G infehfal 165 dbrBihEl of Soctiig BARGIRILHediBat: Alpfoblom. This
is¢lides nsduancmewbemee@T intesaV isl Iehgthee\egltdi’smeaceﬁemm
cut.el ch ., Ln_ addi,. on this .in de .
EEtiErl ol SRR A utds BE0aoAF In bl ahaTRERER o is
lbﬁgm@n@a LB tdncgdritticdastors Be. thBa driPQTEyrkbseOBEWhere QT
| engt heni n fgﬁls due to the effect of drugs or

'9@9&?@% 'éaued@ﬁhe effeatoludirugr o padhalogicatsangliinns ¢iihe heart
'%E'S'L{‘:Q”bbfﬂgf Iﬂnlté:@fo‘%ﬁggd%(?] e@&g;pﬂrg% {%P]gfrésﬁlﬂhb 'n'r%) ardial damage.
provi 'Elms one heplsctfcd ithis dmvestiongo@des pnethodg doi aomracting QT

' pro%nga ion |r(13 sagjegte cri]&é %o ggrr\etﬁzog goante%lltaFggSs%ss c?o?n rrlsllr%] n9
administering a therapeutically effective 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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25 administering a therapeutically effective dose of
one of the conpounds of the invention either alone or

wonommTEi2zmat i on wi t h anot her therapeutical ly usetmiS2006/001000
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RRE R %oﬂerﬁ’r@gé beﬂldacfeea&ﬁ rhéig?ecf erﬁh %S@Sl?,relﬁ%r separately or
normal i ze erva I'n a pa el 'ngy
amlmqmnmlee@ﬁxwdbhefordraig that can produce a

prol o tion rval ... The net hods conp
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two or nore_drugs could be adm nistered

srauired iaeU@ syndiame p thesmestieally effectiva desageior mae or more
f thi
SR RRBIS Wb et P 985 B bbb with anotner

tharapeutically dffeetivd drugf.er val in subjects with acquired
long QT that is due to pathological conditions

including but not limted to; hypokal em a,

apamRagesem a, a liquid protein diet, starvation,

central nervous di sease and cardiac di sease. These

met hods usedhdrein therem Q& rintegvalbslmalsmkpadhe tifriehret@ired for -

45047 8iorE Rl e SR RBo et b o g AP sy SEE

heesotedon ahe FEE® hsithe GRTEWIRVAIBLIWEER tRE0F \nﬁf/e (the initial part
a icall]y effective drug. Definitions

-BEE}? ﬁéﬁ??ﬁ‘?ﬁ& pad the erdohthg Vavaveshal | nean the tinme

requi ﬁ‘%%s“eﬁrhergﬁp HeAdrmaidan (96]‘?%:;’][88 o a Htél‘%g %'ﬁag ‘?n%an the

occur in the cardiac ventriclé: I's1s

t m@emdﬂf e nvaheorredted \ifcaﬂ hé:mt we by trhean3 sboree 6f k\@/eral

i niti (o] | ex) and the'e of th
' BesbBle BEOltuaSl Ohe Taylads fbs fné SR Igeg tyaseealt b 020,
| Hhisny ahlbukitad bs TER( Beﬁ:%ﬁ%)z@'ﬂ'}ﬁﬁﬁyﬁ SphdPE R 2T i¥ @he Fquare
corrected for heart rate nmeans of one of severa
p&2aY of| the hegorratehinsbeatn pef mlmﬂea Arpthércfopmelapisdhe Fridedca

E&ﬁgﬁ / %Idu\%cé@ e%%ﬂ[; ?‘—'n’?’dérfﬁ:ﬁz a@gﬁiﬁ@%dwﬁesreqﬁﬁs&éﬁ tCLbG

~ 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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formula is the Friderica fornula calculated as QIc
w@ EIOIGMHSM:&) QT/ RR1/3 where RR1/3 is the cube PSI/USWNG6/001000
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69{1 %%ﬁmaﬁa WF ggh&ﬂoﬁg& %ﬁésdrﬁaf@érﬁ%eﬁ‘ﬁ drigrRabsiated with
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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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wo b@oozssesl range. The QT interval fails . to shRCT/E82006/001000
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Wi th syncope an
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vqf,sggpgnt,gﬁ SREJiac gpR actw%{hedﬁab yﬁp,rgqamgalq\@armac output.

v di sease,
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t ri cyAd mseoahened'emee@smri‘t/entnphlan futerd is ale@xtremely rapld

ST L e e e o T

ﬁragielggés tgpatic rret abol i sm such as ket oconazol e),
macrolide antibiotics such as 5 erdythro nycin,
pent akfiedien®@s wbjagfc@»r ‘Paliegdipriedisedrren igtaychapggably and as

| )
. ceaanorH(segﬁtr?lcr:] [ ngﬁ%ﬁp é‘(ﬁb‘r ? ﬁ%{q%% osﬂéel i sted
dompaeaitionslof tﬁedrwmmdnlaamg)@dmyﬂstemde The termdiressmels
RGPS BUFTRn Balars e IaraihRn FrHPr. e Rl poePeregial
erfﬁ#ﬂa&!@mh ésoraafa‘tei/ﬁahén %&Hﬁéea%hafdtﬁ&%rhmaqg sor gani zed

electrical activity resul t|ng ina failure
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TVeRbI] iR 8 Fifthges HTe RN Tol Sy NBREABry T at
ﬂliqﬁd rrc{ﬁ)ﬁddyérﬁgﬁp{: m??wpﬁlbloﬁbédmc bécause ahthe plarined adrnihistration of a

(ﬂwstth@ty'ﬁMQW“%I%%&%&%E%@QH ol Mfﬁ ffa%%%h 0 2 guge@t ineed
ofRliftEht” WouIdRAd fidludeify Maﬁﬁddmmeelcnhﬁapmwbv
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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used herein nmean any manmmal i an subject or patient to
whom the conpositions of the invention can be
wa@ehvsnisseer ed. The term manmal s i ncl ude humanP@EHUSMNE/601000
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atherapeuiimefiectaas defined aboveyria pestthiectas\natisptin need of such -

OB Rt TPy B89 53 B bt

Qiranteredtorendy be a theldpelfioaOy 85k BRatibG20 eqsotiged QT
anmel i oratl ?n of synptons C@‘ be b sed on objective or
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EKG o, Qihgte mefts tﬁé%@nﬁ}%drﬁﬁ 4B PrésEMt lﬂ_\f&rt{bﬁrmuld be

therapeutlc effect” as used herein, refers to
usest fopdiog manuiacteraaot @meﬂlcamentjvr‘thﬂ puxpgiseiaf dgcreasing the

 BdBG e pRedRtraiar DA st dfe shRIRE fonicle®and
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or cardi ac pat term"a therapeuticall
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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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interval even if it does not return to the nornal
range. 15 In sone enbodi nents the conpounds of the
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Albuterol (Ventolin®, Proventil®), Alfuzosin (Uroxatral®), Amantadine

(Symmetrel®), Amiodarone (Pacerone®), Amiodarone (Cordarone®),

Amitriptyline: (Elavil®), Amoxapine (Asendin®),
Amphetamine/de'xtfoambhetamine (Adderell® ), Ampicillin (Omnipen®),
Ampicillin (Principen®), Arsenic trioxide (Trisenox®), Atomoxetine
(Strattera®), Azithromycin (Zithromax®), Bepridil (Vascor®), Chloral hydrate
(Noctec®), Chloroquine (Arelan®), Chlorpromazine (Thorazine®),
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for particular drugs and conmpounds of the present
i nvention. The said one or nore other conpounds or
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Sui tabl e nmet hods for synthesizing and purifying

woanlamee conpounds, 10 including carbamate PCT/US2006/001000

enanti omers, used in the' neth@Qds of the
present'invention are well kfjown to tfose skilled in
the art. For exanple, pure engntiomeric forns and
enantioneric mxtures of 2-p 2- et hanedi ol
monocar bomat es and di carbarates arg descriRed in
United States Patenfs Nunbe®s 5, 854, 28§, 5, $98, 588,

and 6, 103, 759, i scl osyires of which are|herein

i ncorporated by 15 refere entimety.
Representa%Pv- } ads ac ng\ba he
present i nvent i[p ude t hose havi ng||Formul a % or
Formula 2: X1 OHf p NR2Z OX XS X4 Formula 1
20 13 WD 2006/ Q18 PN/ US2006/ 001000 (R3 L NR1 X1

ORA XO'-Y 2 O X3 X5 X4 Formula 2

Formula 2

wherein Ry, Rz, Rs, and Ry are, independently, hydrogen or C4-C4 alkyl and Xy,
Xz, X3, Xa, and Xs are, independently, hydrqgen, fluorine, chlorin'e, 'bromine or
iodine.

“C1-C4 alkyl” as used herein refers to substituted or unsubstituted
aliphatic hydrocarbons having from ‘1 to 4 carbon atoms. Specifically included
within the definition of “alkyl” are those aliphatic hydrocarbons that are
optionally substituted. In a preferred embodiment of the present invention, the
C1-C4 alkyl is either unsubstituted or substituted with phenyl.

The term “phenyl”, as used herein, whether used alone or as part of

another group, is defined as a substituted or unsubstituted aromatic

‘hydrocarbon ring group 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.

14



wherein Rl, R2, R3, and R4 are, independently,
hydrogen or Cl-C4 al kyl and Xi, 5 X2, X3, X4, and X5

waneage/o7sfdependent | y, hydrogen, fl uorine, chl or PAQ&US2006/001000
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Payhthesiz i ' fd upstitut ed or
gpet s SPE AR KRowh in 8 Ao wBl 8y ARl ek

6 Nekibon at oms. Specifically included within the 15
defi ni ghpR L e,.phenyl groups that

ar e opﬁ%gﬁgﬁﬁ?tlggugg% °f M‘?{égf étﬂ%i‘?d'@f% Cé'?ocfnﬁgtﬁs and
pishiraneaiee inshuientanexeipte) thepiotiswiny compeahien, t he,
"“phenyl"™ group is either unsubstituted or substituted
wi t h hal ogen, Cl-C4 al kyl, Cl1-C4 al koxy, am no,

nitro, or cyano. In a preé rred- enbodi neng, of the

present invention, XXl is uorine, 20 ch|orine,

brom ne or ;(o'di ne and X2,z X3, X4, and X5 pre hydrogen.

I n anot her pteferpld enbodi ment_di_t he ent
i nvention, X1 X Pﬁc%pgpdent ly,
chl orine or
PCT/ US2006/ 001090 anot her preferrdd enbodi nent of
the present i NN, \R1, R2, R3, and R4 are all
hydrogen. I%Zis unflerstobdg, that substituents and
substitution pattefns on the conpounds of the present
i nvention can be s lect ed by one of ordinary skill in
5 the art to provide conpounds that are chemcally
stabl e and that can be reh&dirhylasynt hesi zed by

techni ques known in the art as well as the nethods
provi ded herein. Representative 2-phenyl-1,

2- et hanedi ol nonocar bormatgyg and ~ di car bari®t es i ncl ude,
for exanple, the fPllow fp conpounds: 10 IX OH R

O\\\](/’N\\\RQ
| (0]

Formula 4

Xs

15



1 X2. ONR2 OX3 X5 X4 Formula 3 XOHR 1 X20O
Ra O X3 X5 X4 15 Formula 4 15 WD 2006/ 078524
wOCT6w3&206/ 001000 R3I N X1 R4 X2 ON R2 ~~PCT/US2005801000

X5 4 Formula 5 R3 N XL OR 4
, /‘R3
N
\. R’
R, l
o) N
\”/. \Rz
o)

Formula 5

o) R;
X1 g \R4 '
Xs : 0 N
\ﬂ/ \RZ ‘
0]
‘X3 X5
4
Formula 6
Cl OH
: 0 NH

Formula 7
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X2 ONR2 OX3 X5 45 Formula6 d OH' ~ = 0NH2
O Formula 7 16 WD 2006/ 078524 PCT/ US2006/ 001000

wokibia7858t C p NH2 | O Formnul a8 The present PEWER1000601000

i ncludes the use of isolated)enantioners of 5 Formula
1 or Formula 2. In one prefdgfred enbodi nent, a

phar maceutical conposition |gonprising the isolated
S-enantionmer of Fornmula 1 i3 gultl or  controlling the
duration of the depolarizafion and repolarization of
the cardiac ventwicle agd therefore the QI interval,
in therapeuticall '
anot her preferred enbodi ar rraceuNHgaI

cardi ac7ventri elle apg! therefore the interval, in
therapeutically uI ways in a subject. In another
enbodi nent, a pharnmaceuti osition conprising
the i sol at ed S- enanti orre‘r%%lrmﬁ%orgr)rml a 1l and the

i sol ated R-enantiomer of Formula 2 can be 15 used for

F epol AP PERSE e YR Inchufen e UreRIP ORI CaRA B e
Faﬁn@E 1 61 Poivlia 2. n'dHey FeRittdFainbi it h pHaYhabButichl
composrtron comprising the rsolated S-enantiomer of Formula 1 is 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 another preferred embodiment, a pharmaceutical composition
comprising the isolated R-enentiomer of Formula 2 is 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
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

cardiac 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

17
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The present invention also includes the use of
m xtures of enantionmers of Fornmula 1 or Fornmula 2. In

wor@cassect of the present 20 invention, one ePENUSZNG001000

Wdrnupd ¢ domiaRatier piefepRandrhiss@mehhahe @hﬁﬂﬁ@ﬂn@ﬁtrﬁﬁ i n
the m xture is one that is present in the mxture in

dredapinategincacemporiion conyprising & sootioenderdirinoie? s the R-

n%%‘ﬁgwr% ﬁzlagrﬂgfa%l”e e.g., in an anount greater

pect, one enantionmer wl |
pr edoni nat én b%rbf&r%érﬁbbdiﬁﬁent%%@brés@nﬁ ﬁﬁ‘/eﬁﬁbﬁr{heOf

. 91% 92% 93% 94% 95% 96% 97% or 98% or

Fhentigmer thatds erenest ap thel selernsintiemsr or las the emedqmmte

B AR RSl AR TR RIS FirBderRagh oy
TR0 8 wfoﬁﬁﬁldﬁzﬁ)ﬂ@t{eﬂgxggggn ﬁgxngt)(s? r'?:i RLRARAHTRS are

 f d .enbodi
dﬂ@&gﬁ{a%a%@e?ﬂ'rge%ﬁ%mpbﬁozmwﬁr& .sing a conpound of

"Formula 2 is the R enantioner of Formula g. In a

enantioner that is presenE as the sol e enantiomer or
as the predyn nate tion of the
present inven epresent ed” by ' a3 or
Formula 5, wherfgin XDT X2, X37 x4, x5, [[Ri, R2, B3, and
R4 are defined|as aboyve, or by Fornul@ 7 or Fornula
8. XOHRL 1 I X3 X5 X4 10 Fornula 3
R3 OL N O

preferred enbodi nerf of t pr esent |nventtbn the 5

enant zoner i nd:\ conpos

X5

Formula 3

Formula 5
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~ substantially free of

enbodi nents of theCli nventgon,

41 X2 ON RO X3 X5 4 Formula 5 18 WO
2006/ 078524 PCT/ US2006/ 001000 d OH ONH2 O Fornula

w(Q@2046187856F O O NH2 O 5 Fornula 8 The presentPCT/US2006/001000

invention providesimet hodgHof using enantioners and

-enantiomeric mxtufes of Fonpounds represented by

Formula 1 and For

a phar maceutical ly
acceptable salt o :

1 MHzcar bamat e

d carbon adjaceni] to the phenyl
at is isolated i ® one that is

t he correspondi ng enanti omer.
Thus, an isol ated enantiorfesrmudd@rs to a 15 conpound

‘that is separated via separation techni ques -or

prepared free of the corresponding enantioner. The
term"substantially free," used herein, neans that
the conmpound is nade up of g significantly greater
proportion of one enanti oner In preferred

enbodi nents, the conpound i ooddlat | east about 90%
by 20 weight of a preferred enantioner. In other

Y t he
O\”/

O

-
A

NH,

Formula 8

The present invention provides methods of using enantiomers
and enantiomeric mixtures of compounds represented by Formula 1 and
Formula 2 or a pharmaceutically acceptable salt or ester form thereof:

A carbamate enantiomer of Formula 1 or Formula 2 contains an
asymmetric chiral carbon at the benzylic 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
bompound 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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compound i ncludes at | east about 99% by wei ght of 'a
preferred enantionmer. Preferred enantioners can be
wogeleargd4f rom racem ¢ m xtures by any nethod PC9/USE06/001000

ARG 78524 SRITZE WSRRDSH! £09ERAMG Iign wertopmiahes aqai || ed

in the art, |ncI udlgg performance |iquid

HPBRABEPRY HYP L Fibe rﬂwélm@;r}%@wgﬁallgﬁaon of chiral salts, or
;?FeY&['éad Lhdd dn?é}s%fan% %n%lrpeg@% ne@hggé’ k esl{gléelzecgg%rem.

| orers can be

herein. Ma't/lbtbrd)alsff@wthbi‘meﬁamahaiflp@@fe@ifed%rﬁraroh@s would be
enantj oners_ woul own to one of skill in the

‘éanfaF?dO%ﬁ af a@%mhs% apdare daspiked, ifer aiglesin dacques, et

? e er SCI fiich Mg 'ﬁiée @%%%FH ﬁgﬁ@gﬁoﬁfwh&& gﬂéﬁcfe\p['cle P(Iew York,

ﬂQﬁ‘r)aWBkﬁnoS 133 etZﬁlf?,SFeétitégVeﬂron Betan25 @977); Eliel, E.L.
H NY
SleEesh APl Larbo rgehm%f@ﬁpggwﬁ%%% Wm's@hte@Wajen

- OM. I%le&ﬁﬁééﬁw.ﬂﬁg%m@éﬁd%ﬂeal ﬁ'eb@lutloRls %825? (E.L. Eliel,

Uni v Not ress
BddiUnineedNojre Rampdeness, Nbtre t&arpe,elsbbm?i’)nvéddlt@na&)an

as_de rbe ited States, Pat.
RIPBEFE GuB pogSeiffiaKiitob bst et Bl o YesehiB i United
Staces patem einiberrE 6% 706 gtHadibédserd b whithad Refed al |
pur poses), 3,313, 692 (the disclosure of which is

iRePEoRtEd dyrplaraneaiinis palireheare fonall purpeses) 8:31 36RR (the

o Slo g YN NSl RO AR ABLLBUEL 6 SR o or
urgoSed)08nd B ptdvivudilys cdfesanced WfitachSizbesaPatdnt lNaJnnbers
%BEQ%@? gi@gﬁé@ re%&%%gg d thglﬁélgggtgésrgft\%hlgﬂ are ?n!arein
inbGiHEPREY byGafetendd mﬂh%n%:ﬁﬁ&ptadd“fé? BilipRifp ey des
enantioneric m xtures and 1 solated enantl oners of

Forrmula 1 and/or Fornmula 2 as pharmaceuticals. The
) 17 ed as pharmaceutical s

T atton of the
depol 'Ehie ptﬁslenﬂlrwadtme pmmegemammménd hﬁxtu_ﬁdsllam isolated

ventrlcle therefore the QI interval, in

RHiemare |°2EPF'§?U@SE?‘UWQXEEP§”W|‘P R as Mjaseaceyticals. The
&ﬁ’B&Fn%'te céMEoG@B?QF@fcﬁnﬁ%@@ atcﬁﬁtlé’él@%%@ﬁ for controlling
I nvention c adm ni st ere p armaceut| cal

iberchuation oh@ememlmmhmdamwmnzahon of thea carfdaf{c ventricle and

BB bR B, LFhaErch e
i nt r ARageRleralthddarbHRROS bbﬁfpb).md@ lof BrRd" sfés‘éh@inv%ﬁtl&w can be
i ntranmuscul ar, subcutaneous, or intravenous

agnindgteied. 9s pharacsutisal Qﬁfﬂ@@Sltl@f@_ﬁ 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,
administration to intracerebral, intraventricular, intacerebroventricular,

intrathecal, intracisternal, intraspinal or peri-spinal routes of administration by
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30 conpounds directly to the nervous system can
include, for exanple, admnistration to

WO paosaTsseebral , intraventri cul ar, PCT/US2006/001000

Héﬁﬁg R/%blhﬁ‘ééfétn"dl & hrtfavertehid ﬁb@&l@é'or cdafidtaf wiie bPdMithout
I nt ptnal or peri-spinal routes of adm nistration by

ROMYCIA0GH. 078524 PCT/ US2006/ 001000 del i very via

i ntragranial,. or intr br al or_cathet ers.

it b e distls o fRRS Bis foRtelhr @Bl s GRES UGS ferdisotics.

bBﬁ/dEP&f BufailéPictdave BithliBtiossRVItRMs, 885PHidHE emulsions,
owder s, sustained rel ease fornul ati ons, sol utions,

swypénsimm aesolss oo ALY otf&r@ppmmat@ |cpmn0§1tloa§r aRdemprise

3f 1Pt 0B Ao RERBaR S ToerRPE T KR e ARk E e,

. phafmatedtras S)P abtsptablardyepratiti @Jltbbleaé)@ﬁ;ﬂéﬁ@ &re well known to
u

exci pi ent. itabl e excipients are well
p@rsmﬁ@f@rrd@am sielt ip BRiart, and thew amottheamathqdéwf f@mulatlng
i
WEedpRStRnR el Haith Ak B Ruch S ERTR b IRES aspAfys® AR:
%gflnm tém’s Bhﬁ’tma&crmﬁeal‘ﬁ@eho@;ﬂé’ﬂtg%,, Maklkah l&inilshllri@Cbmpany,
ubl i shin Easton PA,, 1985, the disg
Efasm 24, 198 $ng QU] O wh@hrfsmpqua@@t%%g@r%'fh%y|f?§fence in
r d i
RS erHEAY aPQ ol A pficosPl BAREEIC 1AY)d GRYG|<, 3gegaly for
mmeecttan swutims, mheiawatm,l aquecsisisaine rsohﬁ@ueaqueous dextrose
rose. | &I ion, and glycols. 15 The carbamate ‘
58 8lndad & e provided as aqueous suspensi ons.

- AQueoTheEFPANEIOESMPbuidtEcdrNE Prdvided 8B agBbEs Buspensions.

car bamat e conmpound in adm xture with excipients
Aaueays suseensionRs akineriavaniioa aan erilidipascarbapigiceAyound in

SHATGKS With &k éﬂé‘shi‘?&él&‘? thfe‘?ﬁ?nﬁd;f?m{rﬁulfggﬁ&é&@”d' ng

agent, ~ such @ sodi um car boxyne
Bms;b‘@rhsmhst uBaoste exd@piehysicarx inchuoley foredxayhple] & stispending agent,

30t gareatlit caeabhaitp iR, RetUER I B mgent o such

ﬂ?d@x%ﬁﬂiﬁwﬁbih)ylc‘éﬂ@l@éé' étﬂjumh%‘-'rdglhéié ?@IWﬁhyﬂayrrohdone gum-

l'ecithin),” a condensation product 0 al’kyl ene

U)%ga@awlt&nchgtﬂratqoym@c ﬁﬂd(d@s@rsmgarmm geRigesuch as a
ﬁ%ﬁﬁrﬁ@ ?écurﬂnﬁgﬂggé‘lﬁ% ngﬁao X! pfe? mil %oﬁ&g}ﬂa@@ﬁ SP84E8R of an

hﬁ@l@@@)ﬁdé eyithean %tma(ﬁ@(agg Ipblyoxysibpiiersstt aite)p acmndensation
(ft hyl ene oxi de wi partial ester der| ved froma

tot ethviene ax'ﬁwkhoql %(n@ Gain gliphasic,Acene!dR -
E)Fﬁdéag,'geo e@é\ﬂ%‘ﬁﬁnol)o% @rRRRLSR DI FRIcPE PSS len@loxide with

a partlal ester denved 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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- adm ni stered via inha

partial ester derived fromfatty acid and a hexitol
anhydri de (e.g., polyoxyethylene sorbitan

woreweATseat e) . 30 The aqueous suspensi on can aP&DUS2006/001000

cont apf sﬁgﬁﬁﬁ%oﬁ@ff ugeSi ?ﬁé’ BldSERP metHSs @én Bta%}mﬁ’lﬁted by

n- propyl p- roxybenzoate, "one or nore col ori
awﬂmimgmeartmmater@n’mmmmgvamable oiksdclons anachmloé olive

SLSEREMA 01 BoaaM PUrRY o g BB AL audemy badtd parain; or a
RPA0rd & thé¥e Fhe\W &@ﬁ@ﬁﬁ%ﬁé%ﬁn cgﬁ{%%ﬁﬂgfs Cag;oeébeen@ duch as

suspensi ons. for use | e present

beeswhrgthadd parasfis pe neliyhglcaholar&waemelngmg;mua d¢anrbesadded to
vegetable oil, suc rac esane
SR o3letemle BfPreBarafiRacuines alvearah Subfoter ke
PRESE fdriuldtiond ca Bd Picefled BERR addifién: 6\‘ hn %Hﬁl@ﬁl@ﬁh%\?ch as
can contain a thickening agent, such as beeswax,
asgaibisaacid.f Aa agrexsenple Ia@dhj@lctat@\eéwehncifg s&gemmo chn

" pﬁ%ﬁgg%oq lfig% eﬂbquégﬁpg 1?)2 qg?? é}eog arﬁ{a%%gggél'fgpmulatlons of

fherinvétidrodkn 8186 REINRKE $&Y Bfloih-WaterastalilsicoPiz. Ofheadil fy phase
ant i oxi dant such as ascorbic acid. As an exanple o

&N bajaevagshridle giil oraemingral oik slespripgdh abgve, qwreamﬁ@m of these.
0 éble%‘mul? @fﬂﬁ%ﬁeﬂ'@%clug %aﬂﬂgﬁ{m bgﬂumi such as

forrru]é(atlonso e 1 nvention cana
fomraaaicicoahd gamma@caem;l retoradly o€berrivigl ghqfdpaaades‘,amcbas

Sy IRE TR, cstaiier baTal A BV ) Ay agERrEE Hexitol

b dﬂél%snétﬁéﬁ as %Mrﬂﬁ@ﬁ%éh@-@)léﬁﬂéman&HG%&%&@HW@S&%@ of these
um tragacanth, natur al occur I‘Ié}g ghosphatl des,
¥

B@@lﬁ?a%ter%wyb sthyiens pxlﬁensucésa% pslyexy nglsoghitan mono-

§8%lc" athe RloGh StpRiseia el SRRl vl oS
agextecas |rotﬂ1etfbﬁrﬁﬂlatlpﬁrdf splupesHrer slixivst Suhhiphanktions dan also

such as po et hyl ene sorbitan npno- ol eate. The
oRipL 34 GU&KC%X{S%p tives Qe8GR a@RMt s and

f | aVOThé‘Q‘on@ﬂﬁPH%f BideNaldie drah %h%.h&fbr%nﬁm@%uﬂaene

elixirs ormul ati 6ns can al'so contaln a
d@npbnemﬂs caa lpp wedeviata agrosolrfoemulattions rfige.atheytcanage The
un f.chaoi ce, i hati.on .n_ot he
FRRLRD) R o8 Hihifetcted N Bhaldioh asog lpiietonSbafbe
bl@bﬁuhrﬁblpw%t(rlzeﬁ acch@ble&prbdwantsngbuh hged") to be
ation. Aerosol formulations-can

gehlospeifueromaibane dyenpne utragepmnbing likeopel | ant s,

Z g 8 h . ﬁérrp nﬁ‘lb@&hé’&f’ﬁ‘fef&r‘égémﬁ%‘ﬂ% s{E RS pdtbhicPen:
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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- ¥aiysvigabye and il bgsielaste

25 Formul ations of the present invention suitable for
parenteral adm nistration, such as, for exanple, by

WO nios@zesed cul ar (in the joints), intravenous,PCT/US2006/001000

: Bmea' aﬁ@:ﬂlﬁ) ! apggét[gggesgoa@%ilm ﬁb?&d{é%pjél?gpgﬁgo%gﬁaearﬁg fixed oils can

oomvertiopalisbe iss@bloned as basdeht iohisBEHERdIng SR dlbdBor this
whi ch can contai n antioxidants, buffers, )
Padoseiasytklerd fiyad od srntheseployre ingledingrsynitietic mono-.or

AT Nt LA 8o s

~ Buspeparaifvh éftiafectiles. nThestesGusaeNdidgeriRgand Generally free of

sol ubi |l izers, thickening agents, stabilizers, and

pheegirapie maiter. Anmong the acceptabl e vehicles and

b e Db ARG PR G IS 1 Do

dsettyninacsimdil satirehivish iod evithbot iddidd ofnsuitably bfganid seldents,
e enpl oyed_as a solv

: alrenivaih o ,
gﬁéﬁ@%3??@/?%5@%%390'%&'6“5@3@@ eDwr%Paﬁa??ﬁ%(@raely
8ividePsbrRBo @R é‘é{r?ge!nﬁ‘&diéi%ri\gaabfé‘&ﬁ?éﬂa?cﬂ@ﬂggcgem o e

di %I@yceri des. In addition, fatty acids suc
‘eNogX

yaethyl kellilese selutisedor in sBiitable gil, epeln asiaraclut oil. These

i ni les. T ..SO) Ut i teri d, general |y
NS an A SRE2SH BY BRveibel ikt Sitesti, ¥
wachhiqtiegntThe Reiulitent ey contail phdtnasévirsally dictestable
in_pnormal saline with or without the use of suitable

By Substansesss reglitrd 42 appopimalreohyisidegicalconditions such

al . Di si Qr . f | .
B DY A UeERE B K Reino BRI I s Po 8Ty, 24, sgaum
gcetatansodasm lsbloyidet pglassieinh ohloside scalcititochloride, sodium lactate
sui ttab|.e oi |, such as arachis oil. These fornulations
é'aﬂ I_?)ee_'%ef'e_ri lized by conventional, well-known
st eri Tha@bhesntraRA81 A8&fHanddté cofgBiindlih IRSsE ftmulations can
contai n pharmaceuti cal I%/ acceptable auxiliary

5]

C ‘ riEepiorasest en fuidsiatimgs céscosities,
EORD Wl arid i oy T aProreh il S RS Ghbe of

adwiirsiseaticosklaotedrdral ihdepatieot'assedsn Ebt DY adminisahionthe

hl ori de, sodium./l actate nd the |ike. The L
ﬁ‘)dﬁ}}%%ﬂ%?% e&fStﬁﬁ'@dW@& %Pﬁ%ﬂ%@iﬂm sugh @ges gterile injectable
5 n sk ek .
o 14 BRQER bt g s s Athelbioh o aetdrifoc
aeenrding tgHhe kaownt dré usingdho$ensuitadde dispessing oh welting agents

BB LS TG AT R Ra P T e @ st
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 ampoules and vials. Injection solutions and suspensions can be
prepared from éterile powders, g}anules, énd tablets of the kind previoUstr
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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- dispersing or wetting agents 25 an

formul ation can be a sterile injectable preparation,
such as a sterile injectable aqueous or ol eagi nhous

w@eBpersseon. This suspensi on can be fornul at edPCT/US2006/001000

#os predieNDinkentidie indmVebras dsitit &h § N g%g/ﬂ& hetriding on the type
Phecwpesitipe, $ing of aabiitedqragpakiatiof excipieras,sandether factors well

RhSih A8 i oy SR kel 1 Gferan6° bRl &umpasition can
800Iri8s, far sRhmpled Frodh 010G0RY HREEHI Y w d@@te f‘%:\ﬂ}‘tloafd %\ of

f commends can be presented in unit- .
(F)hﬁ ¢arbaEnde seapeundoprtederablys).0080t Re astoahpo, edthahd

g%@%ﬁdebg{?@g%‘g%éﬁei&:{92\%3@%26%,[suspensi ons can be 30

are ste %ranul es, and tablets

- of t hBhkimscqutiew fhﬁﬁiuhtioﬁn@_ﬁ@ibn@?ﬁdnﬁﬁ%ﬁt‘i@f‘?&rt?ﬁ{e formulated

compound suitable for use in the practice o _
Pﬂgg erdﬁaBﬁaC%'étl'PQW aghapPiableeastiersawel) kaowhrin theeaddn dosages

i ] a - of 3.0 2006/ 078524
B PSRl SRR a1V R gipaceLtRal
trompiationis do bedbrmatayedirdetiy deenpnidinme senabkes tpiRe poder,

si.ze, of a unit dosage, kind of

'é%%%%ie‘%ép%?ﬂ%&%ﬂdﬁe!ozﬁ%% eIy rups, FBiHes GusReseions, etc.

SUitHblfof igdddtion fght | n general, the final
conposi t i"Eci)drf1é Cgrr]1 Bycic])q%ge&?see,t for exanple, from 0.000001

per cent byFemtgationssuiabiefa®rab adridrdtion ca damsistef (a)

b . 00001 %wto 1 %w wth the |
RRIRREUAon 8 SILH BOLN o0t L0k o8l gt ki i
Stepemded it ditaéntboswan &8 haks, sanecsabERAOE (B EAb s, sachets
can formul at ed. using pharmaceutically acceptable
‘?:%PPl%  L3ROIJONHBINY 3 Rredetermrined i @b the adiivieaibgeedient, as

s adp i an: iers enable the . .
I B i AP BS  cefiin, £1 ThebBRSRAE o Pl APifoutyéi iquid; and
é’histli’l@hie@@wlsbnﬁs as tablets, pills, powcler,I d:_agges, ,
slurrijes,

i qui | , , syrups, s
CD S Bl AorobBERE or e oo Sl S b i
qumbbigation EOHBEGHPONISH har8séftinMrtlorAgi Bl it dxcent,
can consi st of (a liquid solutions, such as an
Qﬁt\o@@ﬁy gendipgehtessitingaixguek age gronasisirigethacnixturd of granules,

b I - ter aline or P
TS REPRRT bk 2HAMoRa| Gt doq TiRltreS e Qe tabiets or
drageacoresy Suifatie sbld skcipiéntsmaredarbbhydvaica6f piRein fillers and
sol ids, granules or gelatin;

Q58 e i it Sigaro grdlied Isciope. susrmre, agnniiol, or
sobitHStarPMbH Q; 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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Phar maceuti cal preparations for oral use can be
obt ai ned through 20 conbination of the conmpounds of

wWa b@eprsssent i nvention with a solid excipi ent, PCT/US2006/001000

il cved bihed BkdIgieRts, @ofo@ér‘}tlst flll&s rﬂlﬁaéllrsedlll?é]’QS buffermg agents,
processing the mxture of granul'es, after adding

srUPtSéﬁﬂl@g agenisi pieservedines fiysring fagests, dyes, ojusmmgranmg agents,
Sui tab] e_sol i d exci

il BhanBcol SER GrtiatiBe et Liin forfistill@iise the

&HCEIVGQIﬁ?l’edf@nt fra flavern @éq Ssudrbsé, LHZB Well haphasifes é&ﬁbﬁﬁﬁg the

manni t or 25 sorbito starch from corn, whe

ractive ingredient inoan Biarbass, sHek asgslatin @b glyeetin @$ sucrose and

5 o0, ATy 8L ot s s

olagltemmgmmdmbrseltddwromeheam gums including arabic and
traga @J proteins such as gelatin and
col | ag C‘?'T‘Palé'éf}{\e dhed%fgwﬁté@\f%ntwﬁg:%lralsg@mﬁﬂmmﬁtﬁr@d in the
ggﬁgw ﬁgﬁﬁo%n@@?&dm ?&H%@nﬁﬁls{rgﬁor‘? [)Ptsrl% Jir’u@kelehese formulations

saintbe pepeoéd by mlhlngsthe ddugjmtblagsm’aibb nor-itatingf éXcipent that
sucrose, nmanni

ﬁ% FBH 8* OrC@}ﬂon {%lérﬁﬁgitgngg&tﬁhg{eaqt@htenwrg{%es alnd will

gherctbre MbR irPHeybalnh td ﬁale&@ He é}r%rg SRAhbferials are cocoa
colloidal silicon dioxide, talc, nesi um st ear at e,

radpelyathyiens glyrels24 PCT/ uszooa/ 001000 acid, and
th | | bi,nd
ai 1 wentie ghFolits GAhBERPLSH PR e 158 BRidgministered by
mtea;rmsm,tmt\rasculéﬂ ntavaghah geit ivtrafbetsl rodics inEIREMRY | NY
ents, Btgf%%maceutl cally conpatible carriers.
g'?@ﬂa'@ffea’ HSURROR oRpYHiRis @rmeae%m W@ﬂu!fgnoaau(&ﬁexammes of
fslrt]é%ﬂj’ inh8lePits, sBHAR ag B, 'P}"f’a?‘rnp%%z) dq. ??87:9?35' Podd Tjwa

5 active ingre TRt iR AN Thert base. such
@élratA"ﬁrg}hﬂst@ma:l@nmnnolr 75u1<0r7et‘e1 ,d19®5).acaci a enul SI ons,

et v TN el BR o il yaslaR SO Rred frgnsdermaly,

byrptopict refte] femdlRS€ Bk dppYieator eficksa BoRidAs Puspensions,
adm n| stered in the  form of supp05|tor| es for rectal

SEMIRIC8Er 9IS Rfeams; ABARDLS, PRRteseidliwsrpiats, esvders, ach
Beredgpared by mxing the drug with a suitable
non-irritating excipient that is solid at ordinary

t enpelﬁncapelslabm@ ndteidle cah disebe etplby st withthd coapoands of
refO{erret nt rect mtoreleaseth

8t pressiCiidlich Flrces, Peed Betsd’. e En “Giapostion' can include
o ﬁ@ﬁ\m/in@rmmm %ﬁwbﬁétﬁ)rﬁﬂﬂiﬁ"awéﬂw% ggultahﬁ%; MfeRAta

i nventi on can al so be adm nistered b ntranasa
formdatien.awith onyithautgither Gardars. i Forexasple) thleammpounds of the

p?&ééfﬂ iM\&ntion 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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- QHERR.OYBhERR O

"~ Pharm

suppositories, insufflation, powders and aerosol
formul ations (for exanples of steroid inhalants, see
woRolvanzsse4 J. Cin. Pharmacol . 35:1187-1193, 1BOBPS2006/001000

et et olp et AV ERR G ek oL fore: CHeRSts can
iR by esed it thgslReRpbl the codfpdunds dfahe paésamutvention.

formul ated as appli'cator sticks, sol utions, -
sus pélﬁ]@.h@ﬂi‘@l‘ endindimeahdhe @@mgouagigg),frﬁ\e g;eﬁpﬁ{gwgntlon can be

C%ﬂgé%?ﬁy) | ndgsen%f Ignﬁlsgﬁtns *scvgrﬁx\g Rk piif ghn% ?8!1@%9&1%{7}?@% or are

cHAIBRPIREA, i5., by BRNGESE gandy etdda wrttle hpssomecthat bind to
herein, the term conposition' can include

suefecoanemirans ristein reeamiprsritthecelliresuiting &h%f&(i%’ﬂ%ﬁ'% ngY
Carflﬁﬂéorﬂscm‘?%o%aﬁ%d%'ﬁ&h?%eth\gﬂg@gggﬁ ‘;‘é%rfh%‘é cef?ﬁ%‘fg ands

spevifictfootargelircelicsor fre cuibénmee @defasenhadiy «ﬂ&rpb’mdets | specnflc |
,slowreleasgin he bod In o enbodi nme

%Qeg\ﬁ‘?ﬁ/rﬂfél?%f?@ Immp target cells ‘
ih MvRC!(se, af dAWuﬁﬁrr?ned . fmefde%aaﬁ)n ¢9@95L30m9996

m crosphere whi ¢ 30 rel ease subcut aneouslg

Glyamn, Raor. OplnBBmimmoISﬁ:BQBW@ByﬂQQEdOSUO%GL d48osp. Pharm.
radabl e and injectable gel formulations

‘@i@ﬁ 3389 P ohar m Res. 12:857-863, 1995); or,

as mm@pﬁmﬁa%uftn@ét foFralilaigns Bf Fid mveatiod &€ begrovided as a

Eyl es . Pharm Pharnacol. 49:669-674, 1996; Bot h
tmdj@amhe famaedwithmano a¢ids spgldinsrruisya digtissiooo

a{&‘r%ﬂ?{@%u@@ﬁ,ﬁ&h@f f2tid t%ﬂﬁfj)f: %Eh(geej.dcﬁﬁhd’ eg OF SURSHehd to

can also b€ used el rvery
o ridne sotuhxtminm@;enfustdrmtbenepmtﬂmc sobenisothat are teot her-

GRreSperan et BoSs RER e Gl T Riorted Bler¥e@loan
B8 l)‘RﬁJHlliﬁe@r STRIATIEh BEn R0AtaiR, BRESREMPRS &fhy dr-afl-of ty

enployi ng- |gands attached to. the Ii i posone "t hat _bi nd
folowingt 4deMaRiM Méstishing, & h7er 2%bepicsrsse, @& 1/7e mannitol, at a pH

BEBH 1 § SRR bR Tecln RBPphOPRIRE

osone surtace carries
-1 i ganeisarmsdesitibally Acteptatslgetalte @ndssstens rafer totshis ahd esters

referentially directed to a specif| o] one can.
Pt phamergauierly arcapible andiimuedheSIRSYEREeHpgeoiogical

| ;kh%@g%esc eéué‘r] d4hd lﬂcé*%lglé%alt(s%& méy $e: foﬁfhe&@\n@i@ﬁ@tdle]protons

roencapsu 306, 19 Chonn, Opi n
Biesentintbk. coﬁ:rﬁ%d%@&e cﬂQQEte @beagtlngmmthjnorgagp or organic
bases. Su1’u§5bléL |n706rgellr%§7salts mc%de 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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The pharmaceutical formulations of the invention can
be provided as a salt and can be forned wth many
wa@ceiod®78secl uding but not Iimted to 15 hydr ocPCDUB2006/001000

B e 8o 50 bR e TRIApaBFl s and
bfeh?&ﬁes(pﬁfgh%rﬁchﬁol vents that are the corresponding

ree base forns. In other cases, the preferred
pr ep&hatiepeutioally beceptelspesteiszipalugeaséersiiprmaad dem carboxy,

S B PR St S S S LA W v
agé ]gv@o ﬁHd?@gﬁo@PQ%r@éerﬂ; 5 pharhadeutidagy absestably swtloméster may

uffer prior to use. Pharmaceutica ngaccept abl e
bz moneraridsnanossalbpeesies os aldisali g estareprd simiarlyawhere

bhar maceut i I i
Ry faL o EEIEbRNS SHaGenE KErelS: 4661 1 aropps can
behadlifisa\or ketdrifieded where acidic protons present in ’

the conpounds are capable of reacting with inor [

or ollgunpeunds maeed in this invsnlon gap perpresen| Wéiﬂﬁ%@ﬁ%@ef
Lﬁq'%g%‘?iﬁfeflffgﬁf? 3 ih Ralifigd ah{%!r 'esfg?ffi@gsforﬁ; &hd thséjﬁér’_ﬁm%@psuch

potassium nagnesi um calcium and alum num Suitable
conganindsdalirtendett taiideludedseh thoe oeginel (Unsalifigchaond binesterified)

S B D B, SRSy, S B SRR S Tho prosent

iR iehah&Gass Bﬁarrﬁ@&—bd’d&ﬁll* bk&eptRbRrgarcHY éstat foafms of Formula
acceptable 30 salts can al so include acid additiaon

Isaind Fofroviestl Moserthareone gatstal domn ohan eanfipiner ob§ofmula 1 or
h . . . . . . .
GBS R SO S L TG e Fotnt imention.

(e. g.A phgimacagicel carhpositiomof the imabstian ean dpti@talij@ontain, in
2006/ 078524 PCT/ US2006/ 001000 and tgleﬂ a%kane- .and ful
agditinn 1o A Famaaleices R, aklesst AR oA ibRaReYiT F9gRLusetu

iﬁ%ﬁﬁﬁeﬁiﬁﬂ"{lf%’ghf“aﬂ%ﬁi cﬁ)th? ?:éﬁgfé‘ﬁ?ﬁ%h 8R4 nYp@sf2aiorbiahe cardiac

esters 1Nnc e esters rom car boxy, . )
wntrficke phdxierehore thadEpirdanay; iy trrppewicadly seful ways in a
C r.%cgunds. Wen there 5 are two acidic groups

Sﬁ‘%é nt, a pharmaceutically acceptable salt or ester
may bﬂeﬂhoﬂi@ﬁﬂf@¢ﬂ1Lﬂaﬁm\?NEhéﬁhéc@ﬂicéﬁdcﬂﬁpmitimﬁhawbéenr ‘

ester; and sim'larl%_ ere there are nore than t )
descabed ¢ BuperoneBublicatiopssush aﬁ@jﬁ%@ﬁ%@&ﬁ@%&h e S:
| iofl aest er | fi i3 tdHifed b
PANE0] SELAM S Pl PRRR I VTR o i by
lLisbsinean &t all Pharmuceutidah Deabgé FednanBaenterst Meadidations.
\flglrumesa{] % teQi?ecP g{,n Ar\]/% 8tfal;sgr(1:(§] 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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conpounds is intended to include both the original
(unsalified and unesterified) conpound and its

w@basmesseut i cal |y acceptabl e salts and est ers. PATES2006/001000

pr ese‘?ﬁglpééi@a&ﬁ ”ﬁ&e?]@ohgﬁbMQ% rrRﬂﬁ&?@Fc?r%n%hm? the éiuration of

accepta t an or ns For mul a
FFter depaazatidorand fepolayization xo‘sthﬂ cdrdlian mntacieeamirthemiene the
9rnu|a or 1? rnul can exi ?nd as such
Biec

F
sBignieh fulgraneylice %P%%Hh‘("ay%%ﬂtsf‘ HSing carbamaté
EBﬁnb@Sﬁﬁ&é‘t ThalanSQIR Qs fhd @Qrb%%ét@%ohW&Wd Q8L&8ry for

optionally contaln, In dition to a carbamte .
comhn@hm@theaduﬂaﬁastof m&adeptbienzatmmmpaiamyém aidlag uardlac

' he du he d
VERER F oL ol T Shleialon HefrelRaiaidth BRef Bre
%bﬁjegﬁsldétﬁﬁ(e\d?és a t%r&ﬁ@ﬁt%ﬂ?bk ﬁaéHa)frﬁét%@ﬁﬂéalw@ffecWe dose.

20 'subj ect. Methods of fornul ati n? phar maceut i cal ,
Ibaptesroe sebeduipanseamounissffactive fomthiauwse, des the dosing or

- BRra BB il BRnPio R VG " R Rine Sanantine

tlisdasedihbqshtient's bhggeamaust agé anBhpe niRe e U balablamga@@
Forms: Parenteral di cati ons. 25 Vol unes 1- edjted

599@&@ gegimep) for apatienk thmage; Jadmipisigiionds ﬁ!§0 taken into
QFé(ﬂﬁ{tse Systens. Volunes 1-2, edited by Liebermn et
al'; published by Marcel Dekker, Inc, the disclosure
of whiAgberaor oherdinaryi skdbingbe airiel| Uwableeﬁv'ﬁhemtamdue
their en ret es and faqr, all Ir poses. ,Th .
Bres T Bla P ahadndsatita et il B35 s disgTosyrentp setgmine a
ﬁﬁeréfv@uﬁdaﬂy eff%@tu@éiﬁﬁfo@ﬂi bfh IpariRMARIbEtAREd CArddmate

iance " with Good Manufacturin Practice (GW)
p@@wpaﬂdéfnrspr@ptlweftbl%mvraab@n &re, Brg Lisberman: Phgineceutical

7. 0
PR3AGE FBIRS TR, /0. Yooy dold A, Tkl amZoligheland, |
trbehﬂmlbgy lofdJ Phafmﬁbatdaep@lompdomidlh wcgafaamloPucmo 1909 zBbsaye
t | a ventric n t reror
?%@ﬂ%#@?%qcn% %ﬁ@%@ea‘s&aﬁ Gtivg %ﬂlsw%%o'ﬂ%&@mwtox'c or

detriSeftal §a8RRtLOHMPRURASe afBAt %@HWElg‘P]fedtlh Rlinical terms by
car bamat e conpound necessary for 5 controlling the

therapewicadly benefidepelfests z dtis dm baridrthepoadtadithat oo raci

%’%ﬁ Cﬁ‘g%"%ﬁgfﬁ \éﬁfﬁnqtc)rﬁ Cl gﬁ%drﬁg%gﬁ%e&géﬁgbg %vg[urilltga %Héaadjusted
deéi fred aasoriih§ & Brentividldl ieed andutrefassiaia juigment of the

- effective, dose. The dosage schedul e and anopunts

ersan adreiniglpring pE surIVisingsthe aqrainigeatiey Qfithe 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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dosage reginmen wll depend on a variety of factors
i ncluding the stage of the 10 di sease, the patient's

w@bysiozssks st at us, age and the |ike. In cal cul aPCTyS100€001000

dosagg tFeecﬂr‘n'éﬁf‘rétgq’r‘heﬁs Oﬁ‘\t e ompdimdErstenest rg)rese&t mventlr(])n can

~administration I's a taken i'nto accou

ocbmm&haeafqr eteimle, aﬁarraesm]dactwebdelvb@ aabrlig, orvmezd]ozmlion that

BiioTgn GEOE TEBiaeln e ARG 3 supiset Walis éing treated
Mﬁr@é’cﬁH{Jbl‘}ﬁd h¥wﬁ§_ﬁt ebfdf@n%‘e&ﬂ%ﬂ"%ﬁé?fts B, ?Ffsg tFHpr;c drug, or a

substituted carba conp or pra
subjent having setiseaseq@ssotiatdrbwithm, ne%m‘rdm&ednpmg arolonged QT,

\ol 3 992 199 h
B3 ST e chin i e R Attt redimeenlt Eﬁ%rr%rnate

. 86khpBLAY ¥F thel 9RBenPPSeakon.Cal cul at i ons) . A :

therapeutically effective dose-is also one in which
any t gkeetain eﬁ@@@@mentﬁem&acarbad‘@temmndfcaﬂm admiinigtered

TRBFtor seteafBy o) Bing Pty Mool 1T pRiattepgapgphysician wil

know hew oodetdrhinatththeerebamagy écbrﬁpb@rﬁd BHBrégdhed a
%e0|f| ¢ dosage qugl mens shoul d be eval uated and

rﬁ@@@wallb@éfpcw vale et oflindral exameofi haatierfuar by @apsuring
PESH:- person.adm ni stering
a%slggglrgslﬁﬁéria%ltoﬁe&g%m ni S%Hrmél:?@hd of the conpounds. 25
For t Ireﬁmmamnteph,: apbsepeutitalycaifgutise tdosage of tma)hmdngntﬂly
discl ose her ei be .admi ni ste edtothe ect
A 51 Cbraduie ferratod Sores Wibfive hlribaSed tebiront
ﬂ%(ﬁrheﬂﬂh@tx\hmriﬁlﬁg cllhlﬁﬁllwﬁghﬁgan%sbﬁs for'RPE3IIRG the duratlon of
ni strati on protocol by an hourly, daily o '

W@eWBDlam@é@@tami re@@iﬁfﬁﬁ@@lﬁ gf ihencardiscoasitycle pn therefore the

ut h n
CATERF8h L A A A0PuRYe 7 RERE TR dpinagon o
Hﬁeetlvtel desngesiih Yhis aomemais typieallybased on a\Mrﬁal modéhstadies.

ent 1 nvention,

' Eﬂ"g?"%ﬁe&nw ggf"‘tap‘g“r@iﬂaim%@n%fs gyigef P@!ﬁ%@rm'ﬁmﬁf%'ve

205 R B AR AL 8 Lo

o sevarhy Of:tmg@h@dc@(pofsumwrpptemor ¢ondititrison tbasubject.

SOTBRG el in e TRl S s RS b P Bpfting, rtne
Aoe-reratphkate, afmdsdtheﬁéécédﬂ@d ahﬁnéleh@@eltsrubﬁ;c%i kndivh Iin the
a con&?und havi ng prol ongation effects, e.

pEy AMermapiedy, &ffﬁgﬂvwwww lee detpamingy aSIagg@aé@ models
A8 §OGhatrbiddit Bnd HidiSKabiodRY LR N IURIY QI&Ho&s, 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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- foru

e.g., cardiac ischem a can commence a treatnent
reginmen with a carbamate conpound of the present

WO paoeforssen. I n certain enbodi ments, the car bame¢BUS2006/001000

RS AR, PATLALTHE! o 0L clitohaod B it

powders LUalsnavarhpsules aehdtpééfﬁrzm}ﬁiytiﬂn shpsule ot dalkieniale.
conmpound has reached a therapeutically effective
| evel Theagtive eemppeng Pesesht BY thespainitatasaggiopys of the

l.s s} - j
FAPLE R ool PEbrasHR i A R RIORH et R RS0 mo. to
aloma I gﬁxequatrher rbuioo%,dg'r eialgley%r raoﬁibieediaig/eanirgm)strmimn, according to
i ncl ude repeate oses W thin a. prolonged treatnent 15
e IRRRESbo! Ineyrlegt By ERING e Gortmesh o LS 2
RfimEPBAALULLDGr A5 BHANLRT, 19 blddiRePaRRr#id EatdaPrate
and repoliari zation of the cardiac ventricle an
¢drepetindsecarnbe USEditatdeteraiine whetherrealoege i ararhgllarsiobelis
\Nﬁ}ls i(g a subject. Determ nation of effective dosages
i context is typically based on aninmal nodel

. St UdiERSctivel fdrhiRehtioR d¥¥hé BERANGAtEHoPRbodiidsadfshndveriion
gui ded by determ ning effective 20 dosages and

eambaiasinministesad pios esaipie, tah &n arpber pareataraldessdelcisom about

Suita

’?r@r;jjw?dtﬁbdt 0c1 (rig/kgfduseetsatiiolue anggﬁkgﬁioseamor@tpr%fereﬂqu from

el ine non- human prj mate, and ot her accepted anima)
ARRIEI0.3 ippBeYL T Rk iRse 1 dheigiere, f Hisiapeutially SHactive
SELBfL b RSRa SRR T AT foModbod norl
cars b sfor exksimple, Srarh alwodtll $ng/day yo abedi ARG/ mg/day for a subject
ﬁal.culrﬁati ons: and adj ust nent arﬁ t%fi cally required to

RY'RY: OHSX%WpeaﬁB‘r% PUY &' c% Pr ion and dose to
adm nAfées phatracamfial tem Hmn?faf E&bavtate @BBIptiunafhddtseen
bi ol ?h%l cally active agent(s) (e,g., .anounts that are
ad i pypuitableczarioe it Gane BIAcREIIN pnaRREeRTiaie container
j I o1 [ ;& i
A LRI SOl B Yo P SHRESY A, Hconaly,
anethpl pharmeatmdicabcompfising et preest ene dtneretherapeuticrigent useful

B bR Eamaahph Aty A ] TBBA ReaGoeR SRBRIG orgncitipp but said
6@1@?%&}38%&2@3%@ Adiad Gedameadide efidétotHeBldictgation of

doses at the WO 2006/ 078524 PCT/ US2006/ 001000
e/@Tdntenval canrscplasad inFdre eontaipies aswralkantblehgles featreatment

B foBAGE I, BRAAALfan . s BB REhons

concerning the amount, frequency and method of administration of each

e S e W

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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The active conpound present in these unit dosage forns
of the conposition can be present in an anount of,

wo cnocexssepl e, from about 10 ng. to 5 about onECTUS2M€001000

e Ll 1] iy Cni . :
RGeS Lo Pl eqrof SRl PTRETRA tidburiyas studied
dtni dosé ioiol,50@ nidg/day HrB0 migeuvicerdaily) both afteniacate dasing (250
dose of about one gram the gl_g’ged | evel s of L‘r‘l’\iﬁ laved
rear Baveh @ndcainperdiastataiDRE s B sB'dYeIsr RVALaipd thip Aelaye
. | ) e od, £t ont

ot HeRBhe e85 o] PRI 210 MAMKALRIOTE. Ffifde WRal dose)
waw aséd as ancanivbeoattol for sheeealyafion oéaHQITe, orabothrDays 1 and
oral or parenteral dose of fromabout 0.01 ng/kg/dose
£-0 about 150 ng/ kg/ dose. Preferably, adm nistration
wll be fromabout 0.1 /ng/kg/dose to about 25
ng/ kgbtlese 38Tetisepisebicibl y 36 complebeitall03 Zréatmand utonditions

18 / kagl/ d . Th f , the th ti | )
 (Blacebe) TeoxiExanbuiRs omiit Foe SUBGE BT cleativel after
@%Eivﬁfbsﬁ\%eﬁrgpé Hg@%{)ﬂ?ﬁ%\%pﬁgaﬂ%rﬁ%érioﬂ A iRgnofiflbxacin and 1 in

exanpl¥e, froma day to about 00 ny/day for
tast wojrgtundharndgthef st eorenplithdrem bacausgeofveingladverse event

Coraioy s IDeBiP T ERIP ety o eby Poded 4TBGRRTe pRa before
lebeRfY RyPlAK&d tidatABnBPPRAS, iafit 88CalbjCRe cordblemad placebo

| abel ed for control of or treatment of altered QT
reaterandl .36eudhiectsnapmpleted othieerteph ompaind degatment (and an

FRTRRA PRt nrBAG0d 3 foriBrys BAART o ot ARRApdlRe) fand 36
@Brﬁpltmkﬁd nedxiftexadint iréﬁtnbeﬂg @@gm %J?ﬁdedtdm;adpemdys 0 and 1 on
agen n unwant , .

i ned, 35 a0 spuanues e KTLGel Fho. ey o o
I&&%.‘c?éd“%fru%‘ﬁe\\}‘ﬁl heﬁ%@rén@éﬁﬂk%cﬁ ol hO@iPéHi?@Céﬁé&or&ih@s were

ndi cat ed Ui sease. Such |abeling can include, for

iechuidelddn dats enalysé®ns concerni ng t he anount,

frequency and met hod of administration of each

phar tispal ichipsasgul e Rb8di Banpelingd  GREOKMSAr  and
of Fglr}fm ap@@grdagﬂg study of the cardi o_\F/)ascuj ar .
pfdpectionadf atiec simglentand onpliplddese tadministeadiont The systemic
invention, shown as Fornula .7 a el; t

PR Gre P poREoRaS Wt Sondtfipt RfiTeqbllf, 2¥ifiGb! 40 mg doses
shmH\et enbt®yy 7doubl e-bli nd, randonm zed, 3-way 30 WO

. 2006/°078524 PCT/ US2006/ 001000 crossover, placebo- and

actl V%hgos%&)(l) lposptuVaq%h ggﬁsiétgétofc Q%Oe%ﬂﬂy%lét Hﬂj ﬁgen 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.

31



10

15

20

25

at a dose of 1,500 ng/day (750 ng twice daily) both

after acute dosing (250 ng, Day 1) and at steady
woeteaicd7§Day 7). The study al so eval uated the deCayseno6/001000
~ post - frheaﬂ;tndyltpo@mfeemhscamsl@agisofssameamw|aﬁUlisa(20nn(an(m\d 18
~ sj ngl e oral_ dose) 5 was u tive control

r%vemn@ M%.ﬁooye b, G SR, 1ead B (hOTnar SnlS gpythm,

ﬁ\? va fafHd RE: hl%‘t@g?@fr@bﬁﬁ@\?jas%mar?dléé% Bhthe 38
con tlons l'ac -OX

noxi acin, test COTTpOUﬂ

_ sDb;ecwbpamllsdw Bﬁdr(mmrdbmdtladbl 9 awfaaﬂmentrecredmom@ {placebo,

first 3.d sof t he treat . ri od i.n

R TPIaRIRER BrPSune. J0ve BEEeEh Y Sishiveihafies poeiving
tRB i BRERSVOOREAIEE t@‘at@@na%ﬁba Q1 eMERoxifloXBER aﬁa Of ¥n test
tract inféction) after the first treatnent period

. qophaLEtsy) | arachothbeﬂ@ste oneewthiirﬂg @agza@sme@f tareaddnaise event

(i a0 SR R aeBuRGC paod R andRetore

radéivingonraly swdreeeafhent. deduslabd 88r sllsirstsO caithidtedn placebo
test co ound and 36 15. corrpl et ed noxi fl oxacin

LEEECT ww@ctﬁ cgﬁmplemteﬁtcammungaty@atm%damdcﬁm additional
c{t )P(?eva atf%r égysc‘ Bbé tlst%n‘gf?rs? cbﬂwﬂoﬁﬂaf 4y 88%ompleted |

| on; dru
memﬂuxam\’e ln’eatraadt (alnld ‘apa:i\,hdmi dataGor Daqer(blamtgs wvenmxmoxacm)

luded in datag sSes. har macoki n t| e
ALSE SUipstst vierodacn it F T sofelh bRt Slolarag, dg level
rﬁéQ&;r@meﬁ‘ﬁé’ andruki ':B}a@lag%s@@dmréﬁ&rﬁ ng%' Qere TRluded in data

system c exposure of noxifloxacin was consistent
dretlysesn the 2 single 400 ng doses on Day 1 and Day 7.
The study popul ation consisted of 38 healthy adults

(20 '@Lﬁ‘rlﬁ?%a&ﬁ MR - e‘?‘igé 18 {2l E@@sswe%td?ollected at the

nor nmal ' ead ECG (no sinus rhyth 5 Qfc and
SR itimeeol/ tiesdaynd Day Ai( baeely'ue)f Deuﬂd(lmabmmtment) and Day 7

GliRsiechob bty SRR BRI e RSB HE b 2o, 20
) repelrEhourbvaiteruhe wét%d@et&mgw P tiicathegndf t er

recei vi ng the first 3 days of the |ast treatnent

erio noxi.f1l o i n_and n,te
Do O AckN SR LOAERAL 0 el bgh oS DSOSty bind
cHidoiRsst ThE @Y inteAls, fring tid @ﬂéet&fﬂtﬁé GRS cbimpiéx to the end of
treatnent period (pl acebo and before receiving y’_
the WyayB0eeo gsteriesd bedoeerehegdes 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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The study popul ation consisted of 38 healthy adults
(20 nmen and 18 wonen), age 18 to 50 years, with norna
WA 2006028$24CG (normal sinus rhythm  QIc and QRSCT/US2006/001000
intervals) and no history of cardiovascul ar di sease.
O the 38 subjects enrolled, 35 conpleted all 3

treatnent conditions_ (placebo, 5 noxifloxacin, tes
conpdiRidyoth e iBity @%maﬂﬁo&t@aﬂrérst@é@.(D@Nyﬂare@trnent effects,

e Reh (50T o 4o Ropthd S R, ABE I RbETage shown in
mrﬂetzlwelb\aSba@woNvetdWér@m QACEstEsetioh mBtRAeer se event

(respiratory tract infection) after the first
treatment period (placebo), and before receiving any
other treatnment. Thus, all 38 subjects conpleted

pl acebo 10 treatnent, 36 subjects conpleted test
compound treatnent (and an additional subject

provi ded data for Days 0 and 1 on test conpound), and
36 conpleted noxifloxacin treatnent (and 1 provided
data for Days 0 and 1 on noxifloxacin). Al 38
subjects were included in the safety evaluation; all
coll ected drug |level neasurenents and all avail able
ECG recordings were included in data 15 anal yses.
During each treatnent period, 11 12-|lead ECGs were
collected at the sane tine of the day on Day O
(baseline), Day 1 (initial treatnent), and Day 7
(steady-state treatnent); 4 additional ECGs were
collected at exactly 24, 36, 48, and 72 hours after
the | ast dose of Day 7 (post-treatnment). 20 Al ECG
recordi ngs of the sane subject were read by the sane
blinded cardiologist. The QT intervals, fromthe
onset of the QRS conplex to the end of the T
wave, . were determ ned by the method of overl appi ng
medi ans. The key Qfc variables used in the assessnent
are listed below The change from baseline (AQlc) was
cal cul ated using tine-matched val ues. The follow ng 25
paraneters were cal cul ated for each subject and
treatnment by averaging over all tinme points during
the 12-hour dosing interval. Max\QIc Maxi num change
frombaseline in QIc interval MeanAQIc Mean change
frombaseline in QIc interval tmax, AQlc Time of
MaxAQIc AQTc, tnmax Change from baseline in QlIc
interval at tm 32
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WO 2006/ 078524 PCT/ US2006/ 001000 For both the initial
(Day 1) and steady-state (Day 7) treatnent effects,
woheoeregs24 AQTc for test conpound, placebo, andpCT/US2006/001000

o L ) At R

PCT/ US2006/ 003394, CRabe fom Phétréamern asemasly- St at e
Treatment Effect on QIC Interval': Mean Change from

Pr etreat ment Basel i ne(St(ldit tﬁ&?@@@puﬂdhpound) Day 1

ﬁé’ﬁ@&g& dertPﬁ'ﬁ a -0.6 +6. 7ﬁi%'f@xas 119%[ 12.1 to (- é"‘ix'f'oxac
Methdd? 2 ((_Hﬂ%oﬁnag}j'lécébo( 1%1r5 tocéﬁaggﬁmgzP@ceboﬂ 6 in

to 13.1) 2.9) p < 1

0.001 * p <N@3001 * Np=38 0. 38\'2:3?3azetlt\l—86 9 +Bl=88- 0. 5N=36
-QZ(_11an(77fn-7A( 13 4 to +3.2 fj_Gng

o C

fsldeynma? 3) (- 29. 40t® 18. 0«)6(/ 17.3 to 20. ﬁs@ao < 8.8)
28.9 .346 0 p< 1* 71 d »

- 0. 1) v6 6301 -3, (710%]@ @%q3 5, 51121, U?S_VL 3 HIE

+0. 8 ( 1(1%12361@ 11189)p) 20. 622.0y37. 8 27)6% 1¥3.19- 12. Maoeto

4. 3) 15.5) p = 0.002* 0.0 p < 0.001*
0. 628 344% 2006/ 078524 na:wuszoo@sﬁ@omoo Tabl e 216 .0)

Initial aBdl\ibggdy State Ty Qt,ment Ef§ gy on Qrc p =0.382

I nterval an Change from retreltment  Basel i ne

Bazett -1.9 +6.5 -0.5
-3.2 (-119to (-7.7t0 7.4 (-13.4t0 +3.2
(-16.5t0 18.6) 27.3)  (-29.4to0 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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(Study test conpound) ' Data are presented as nean
(range). P-value as conpared to placebo. All

wore@sorsseent s are provided in ns. Statistical | RCT/US2006/001000

i gni fqt t I e edn.
by an Serey; S ERSERCR R Trnilnnl iR & QiR
the Bazett's squeae CtewigeffrmfrstreafménteBasdlines cubic

root formula, and the Jndividual Correction Method (in
whi ch the post-dose tydy IRsd caamOUNh er mi ned usi ng

th = ' b CEHERR S where—bi—+rs—the
estPREUE FLPEPLCA 37 THSuh UERAPYT QAIUS tb CoRIPares o pgebo. Al
| nﬁaasmr@gmﬁ§afzenpfmct@osin%.%t@ﬁéﬁéa?ﬁ%i%ﬁfi%ﬁf‘d?ﬁ&ehggéfht the
the, data collected frompretreatnent baseline on Day

0 dhB5fevaharadeprieddien astesiskent ). Conpared to
I Jatest ) d d
P TE el BRI Wiadd: b ety BliiE bt il

1) Mydesicia’ssubiandotformtizadid thé MdvievaldoretBon BREbd (in
changgﬁtwere statistically significant. The active

cortigh the REstdess@Er valiesavererndatermingd wiing ther formgla QTci =
[ ' ' | t St .
"DIQERCERATE, Wifore B B4R osfiatod SRH% 67 safflidiigyal subject

baséd theelinedryeg@ssidaymadelb QT 2ok +BRBUetIrmiRBE FRNMVEE data
no gnder effect with regard to c reduction by test
corf% GREd figrm Peteatmant baselipeen &ay Ganddem dunplagabo

di spRpe@ngd by 24 hours after the last dose of Day 7.
There was no apparent del ayed post- 10 treatnent
effect on QI/QIc intervals on Days 8-10. Initial and

st ead eat nent _effects, on c by Fridericia

Cor r e T DRRE Bl TSk Bab8I 40V (01 i o acurgreeduced
theanéemiQie-Rlintshekeites it tleBfimBAY (D 1) 6PEPEFRYahE at steady
basel i ne,  was _between 30 and 60 ns i1 14 subjects

friehwd1-2nenBesehanagsouere, statiglicadgisignifieanteThe active control
c _ . > e > ¢

(iQiRSlagint B 2 SHIb SOET DY Vb o TRkl e R erval as

expected. sihig éurease eingi sigtigticalie bignifadnQFeripaséd gbbh¥eline only

ekow 350 s, The |l owest QIc- F val ue, observed in 3
C?Lbﬁxéfgytmg@%ﬁgy,ﬁ_ The naxi num decreases in 35 WO
2006/ 078524 PCT/ US2006/ 001000 QITc-F, conpared to
basel iThere weae ry gemdepreffees twittoregard to 3@Toesrddattion by test
c!ol acebo .ﬂqnd 4? rrﬁ for. m)>ﬁflo aci n. )
ompound. 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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Concl usion Conpared to pretreatnent baseline (Day 0),
test conmpound test 5 conpound statistically
WG 2@aiofsseant | y. reduced the nean QTc-F i nt er vaPCHIUSEN6/001000

initial treatment \/
QEe-ht @0(rmye¢)tobpaqqln§ greBégeWSostr fer?g C%E)Wg Lgﬁ)gn%zy g for
t le time points and its
plaoq%s@pgéé\?%nrgg%ﬂﬁaﬁlﬁld%oddiﬁs post | ast dose, the
shortening of QIc is judged to be an effect of test
Carmigsymd treatment. 10 References cited Al references
cited herein are incorporated herein b r
t heiGompatedy é@ypﬁﬁ@aﬁ@ﬁng%aiﬁﬂnﬁozggyt é)’tﬁ ﬁsgpr@%oluﬂd test
cogliéoelmd &*ﬁ‘m%t caﬂ?%@gnf&hﬂ %’&Jcé%l%‘h'e' rﬁ@éh @Tc-Prinfeaiat afteoinitial

peC| i cal and i nd| vi dual Egsed on

treanmema(ledy P bpés 1 cangbat ate@dytgtahee(fD@ye?bcw il -2 M§-
entirety for

A

O sunmmaril ze

bfﬁgq{%g{b%sﬁ%@? db¥e LAl sharenhy 6f & isqudgknd $s beran sffect of-
nade tha

any reference constltutes prior art.

t_eAbpd)r'npaumStree‘snel‘vte the right to challenge the

accuracy and pertinence of the cited references. The
ntion is not to be limted |n terrrs of the
ROfer ﬁ&l} élﬂa\6620 enbodi ments described in th h
app! Al atfemmcestuitet hereinjave dmesporded hﬁ[ﬁ"@ by Teference in their

ellm‘lg:%i/ q%% | onlzstqorfgg]l ndj th%%m@?%ﬁ %s?ff EL SinHIVR A bABlication

'ons o 'S Invention
opﬁ&eh?oﬂﬁ%n%bblwahoﬁ% épétghdmlymndtlsdwmil,laﬂly inghented to be
scope, as will be apparent t? ose skilled in the -
ingorRoraiaschy mﬁananye@aaﬁ@aﬂ@qw ohRlt PYBSSEHd appar at us
Wit hgﬂ ?s%u%ggﬂ%f‘?%f tr@ﬁcés”l‘(&‘éfd %ﬂnte‘n@leédﬂéﬁdlﬂb g¥mmarize
t hose 95 Ehuner at e ehere apparent to those
trekhsdeationsriakie tgrrmefrraminmmeandm egm@ﬁgord isseadpthal2Mhd
acconmpanyi ng-, dr awi ngs. if
relarane GSURES PHved e APPICH IR esq R thE PP Ehallenge the

id & thétftedRERSENGed. Nnvention is to be
Faﬁraﬁzgﬁﬁ?fﬁé}hﬁé the ternms of the apRended

al onghei nrasemtenvmnong@é}@ét%be diftite@ndaas Pg W%ﬂ%‘ﬂ&h

S B RSP AR Bt 3o

for
iIR@atiohs bh lhdiviual wspttisrofdhe irendepolManyzaxodii¢atias 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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repol ari zation of the cardiac ventricle and therefore
the QT interval, in 5 therapeutically useful ways,
W@ oivp7sse.ng adm nistering to a patient in needPOf/US2006/001000
L1838 EAméBqéapeuti cally effective amount of a
y@m—m armaceutically acceptable salt or
ester thereof, selected fromthe group consisting 'of
Fo»rrrulasl) and Fornmula (11): OR3 5\11%?{?4 R5, ON
10 0 Hnpethred for captrelling the dwatigdiof e 8;‘10 ization gRdny |
'S S??ﬁ@éﬁiﬁﬂ%ﬁ’\ (ﬁtthéc‘é’}di& OBk éhd’ﬁ}éﬁﬂo@%ﬁb aioRRertal, in
sel ect'e rom the group consisting o uori ne, o
c hljomhes\epebﬂ@(rjhyn&eg.n dva}wsprﬁrisiagc%drﬂbjstaﬁjg RBa pRiientRB
" and R6 are i ndependent sel ecte rom. the grou
consi"@@grﬂj syeh ipairpgaiha ﬁ?ﬁia@uté‘}?q'éilei%%}'vﬁﬁg}‘%rﬁ O@f- 4
al kyl i t I ' ' steYMIRIrebf,]
phenyo TR R, bERRRa U TcaleEhetiabll SAEOy Leter ieraeh
i ndeetatted fromsitleayrbep consistingef Gouuplal®) awhEpenulag!ipt
hal ogen, Cl-C4 al kyl, Cl1-C4 al koxy, am no, nitro and
cyano. 2. The nethod of claim1l wherein X @s Rs
chlorine. 3. The nmethod of claim1 wherein is/
substituted at the ortho position of 20 tyg_p
R2

ring. 4. T thod of gl aim 1 wherein , R4,
R5 and R6 Ep'épgel ected l:|‘?1from hydr ogen. 3% WD R4 /R5
2006/ 0785241 PCT/ ¢2006/Np01000 5. nmet hdd forg N

contf o Oyt urerion>ef the h a

I §ation of t car di‘ac riclie and thereflore Rg
thelQl_Aaterval , inQtherapeuticql! sef ul ways,Q
conpri™§ing, adm nistering to a pattdent in need of

such treatpoent therapeutically effectd nt of

an 5 enanti?cgrﬁ\\aqjgmr a pharmaceutically f@!@b‘mﬂe salt

or ester thereof, selected fromthe group consisting

i Xt VGBI GhTY ] G e Gl WS enedp SHer R aoms
9r oUpse 16889 'f%ﬂ%g&fouﬁ%dﬁglsﬁn@&f fi3BHnEOEHTHFiRe, (Brbinine and

predom nat es:
iodine; and, Ri, Rs, Rs, Rs, Bs and Rg are independently selected from

the group consisting of hydrogen and C4-Cy 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.
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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N OHRLORMA RS ONN ON R2 XR6' OOX Formula
(I') Formula (Il1) wherein phenyl is substituted at X

wowaok/ozsse4 t o five hal ogen atons 10 sel ected frPOT/URE06/001000

8! OUPAGHESH g%!tbeeorggolﬁHQjﬁ{é cﬁl‘?raggﬁ 'o?ﬁié%gep&éﬁfﬁt% A

I odi ne;

i ndepmmaéamzlayloaeif Hod eairdﬁammntnd:lh@r@rthemfomm&S@Tngtemal, in
hydro wherei.n Cl- | is .. .
oot 1 olEraee dioly PrembiAeHo RG0S, BURBISPI ik AyRlEaL i
optio %ﬁ%gﬁﬂ |y

sgl ecfi 2%&%5; g?nafﬁg&%ﬁ%ﬁpwﬁac Egﬁ%%l&%%vﬁa ogen%ﬁh

Cl- C4enaitjdmeiCor eftariexgyticatiyrezcepiable salh dr egtandhere6f,

The net.ho m 5 wherei,n X 4 Z._The

ot hoge Btect o htBe R Pty ol g b sk bt (1 or
or t hoeRARtiIdrheNc Al xtu?é)whﬂﬁanﬁ)BﬁB)é'nath&er 8elcbR&d fFBHPE group
of claimb5 wherein Rl, R2, R3, R4, R5 and R6 are

sel ectemsistingeh Franuiaéh and. Formlaréi)rmadommtas m5

wherei n one enantioner selected fromthe group 38 WO
2006/ 078524 PCT/ US2006/ 001000 consi sting ofgFor miRg

(1) and Fornmula (11) predom nates to the extjent of

ou'p”*‘é\R .

about 90% or greater. 10. . The nethod of c
wher ei n onecgganti omer pgl ect ed fromthe
consisting df Formula (l}) and Formula (11
to the extpht of about 98%
f c \SRWherel
romthe gr p co%m;(u_b.g of { For mul a ( and Ry
1) is an dDantionmer sellgct
group C€onsisting of Fornula (la) a Formula (Ila): O

R3 N OH Byrfui)R® s t Formula (Il)

wherein 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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R\ " pNOYNX2XR6 / O OFornula (la) Fornul a
(I'la) wherein phenyl is substituted at X with one to

wo pove/orsskogen at ons  sel ected fromthe group cPEBEUS1006/¢01000

of fl gonsisting th@.rrhmg (I )tymmlﬂ@gn) predioRfnai@Bde the extent of
R2, R3, R4, R5 and are independently selected from

‘the gPbapt Q‘%"ﬁs@@rﬁﬁf@rof hydrogen and Cl-C4 al kyl ;

wherein Cl1-C4 al kyl is 15 optionally substituted with
phenyl, wherein phenyl is optionally substituted w th

d0bst i Wleenémodmfeilhﬂﬂd@WeYelﬁQin%Cérﬁhtbhﬁéﬂ deected fidn the group
consi sting of hal ogen, Cl1-C4 al Cl-4 al koxy

ani no CORsIBliRY QBEOI&Wﬁdl) angl quﬁwlﬁélﬂm@d@mlew@sﬁw the extent of
wher ei 20 13. The method of claim 11
WhereaiiBOEﬂ |§8% ﬁr?ﬁt%ut ed at the ortho position of the
phenyl ri ng 14. The nmet hod of claim 11 wherein R1,

, R6_are selected . from hydrogen.
%-WF%G 6‘?8'503 3T WEL6RIB tod eoaotionpsr S@ﬁéy%fﬂ%dhéﬂrwp ‘

cl ai t

o oup CoasiS 1 0BT 2l AL A B BE LB el oiyelected from
pr edothegiasp. cansisting of &armuta &) artub ForrB0ks (dla):gr eat er .

5 16. The nethod of claim 11 wherein one. enantioner

sel ected fromthe group consisting of Formyba (| aRs

and Fornula (Ila) predom nates to the extenff of /about

98% or greater. 10 17. The nethod of cl ai mﬁ%

t he enanti oner, sel ect ed fromthe group Si st n Rs

Formul a (1) 3d Fornul a 1II) IS an enanti gmer sele /
from the gr-oup consi st i g of Formula (Ib)Y_and dyor mulpy

(11 N acce e AN
er g)eq”ye R

Formula (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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O NH2 d OHdA OOY NH2 OINH2 O Formul a (I Db)
Formula (Il1b) 15 18. The nethod of claim 17 wherein

woer@eorssnt i oner sel ected fromthe group consiBCT/N§2008/001000

Fornula (Ib) and Fornmula (11b) predom nates to the

ten % or, greater. 19. The nethod of
a| mtr @‘Pg Cg?d’é‘ Ehighereimonesdastiomeriselagted ffom the

8{233%@?@%‘%9‘ fﬁoggmﬂ@eg%ha ﬂul{ﬂ%r@déﬂwln@es to the

gr eat exten20f abtnet 965% o dyreater.cl ai med in claims 1 or 5

“wherein the factor(s) rendering -the patient in need
~ of such treatnent are selected fromthe group

qgnsi (
Bnor Py oo cAehfin £1 PHBRIRAS grchonir Seldcteg ibm the
| nj ur grap cormistingalf Fovpuka (id) aod Hoeminéa(ita) prddordiBates to the

2006/ §7é5§4 PCT/ 06/ 001000 21. The nethod of claim

20 whef | AROYIHEB/f °FERderi ng the patient in need

of treatment is the effect of a QI prolonging drug: 5

22. The nmethod of claim 21 wherein the said Qr '
Aol onberaetpd@f claim Suherrindhe eoﬁntltbmegs@apted from the group

b ovegt Y of RomtyE e Bnali Gl X5 an enantiomensplected from.

et istiny of Foanel afi@rerhlln, (IIBbpgar one
(ar daﬁ%ﬁﬂ%@ﬁfﬁsnsﬁﬁ?” ptyli rffeﬁ)@PEl avi I((M)a) Ag\?mxapl ne

(AsenB Amgge %‘P%ﬁﬁtﬁ@ﬁc?@ﬁtqrﬁﬁ%{@ffa aeolo

(Adderal I (r)), Ampicillin (Omipen(r)), Anpicillin

(Principen(r)), Arsenic trioxide (Trisenox{d)),

At onoxetine (Strattera(r)), Azithronycin H

(Zithromax(r)), Bepridil (Vascor(r)), Chloyal ﬁ'yd%ate

(Noct c(r)gH Chl oroqui ne (Arel an(rQ), Cm)orprorrazine
Zi ne G profloxacin (G pr Ci sapri de

(Propul sid@r)), arit rryc:|n (BI 2 ) NH,
(rroplds1 o)) g a0 ppan ,

(Pert rane(r)) De phet am né
ne(r)), D sgpyram de (Norpage(r)), Dobut @ni ne
(Dob rex(r)), Dof etilide (Tikosyn(r)),

Formula (Ib) Formula (llb)

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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Dol asetron (Anzenet(r)), Donperidone (Motilium(r)),
Dopam ne (Intropine(r)), Doxepin (Sinequan(r)),
woewperssepl (1 napsine(r)), Ephedrine 20 PCT/US2006/001000
(Bronchol ate(r)), Ephedrine (Rynatuss(r)), Epinephrine
(Bronkaid(r)), Epinephrine (Primatene(r)),
2Hr yt Fﬁhermeihmd(cE dail. 20 yvhere(nEltlye mm(@(mpyierlngemet)aah@m In
( Fel bat r,ol r Fl ecai ni de
{ TanBRed A IR E R SEPE! G FEBIE tichoxer i ne
(Prozac(r), Sar afen(r)), Foscarnet (Foscavir(r)),
Fosphenytoin (Cerebyx(r)), 25 Gal antam ne
2@ReniTingl roe)iod atataif 2k atiereif Tiee aaial(@Y prolengitigsdtugon

Kytril . . Hal of (Hal f |
Ll i e fraffile Bk Ko i Albtre B aREliné?
(Nor fﬁr@%rﬁtﬂ@) )Alfdzegiﬂrwrbﬁe&re(lc@pzmhéhﬁabmé @ghme@rre«@pl

(I'supres(r)), Isoproterenal (Medi hal er -

| sr adirpiodeT vy (Raserara®)) Amiodaropadgerdarop Amﬂ%pty)'y\e

30 LABrTRl AR EEhe (htelanbb RN RS el PRERR R eldmine

Li t hijpauéfsiey, lAHi}ﬁlCl)hh Onh:hnbbh@)nKrhptchlﬁlb(l%)nmpen@) Arsenic
Mesori dazi ne (Sere

(Al ué@@?ﬁ'? ﬂ”ser!%@épﬁ"tﬁ’l’@@ﬁ'ﬁﬁ @WEY‘@E\@P e‘F)tB‘ronﬂ)éQ"ﬂadone

Eglmt | nr?)frs ,%ncgrt agy%?or@eéﬁpglt@n t ;(lﬂtocl (cr@;))

M do(ﬂhInmq@hd@rﬁﬁ@@)p@ﬁ@?xjﬂroﬁﬁ%nﬁeﬂﬁﬁaﬁﬁemp Ciprofloxacin
P . _ ori L .

Noxi {CBIEIE @Apa@“eﬁﬁrbﬁillsndﬁﬂ% PRI IR )

Nor e lBﬁ\%\’é Cbl:alnbk(Cbbaiﬁb)"Dé‘ﬁpramme

(Panel or ( , Octreotl de (Sandostati n( Ondansetron

( Zof r(Bﬁ(tpjr;ine®Pd3@§tmrm@ pane quan aRisgpyeamide

- (Neby
(Fast N arI e RREEMER (P Rdrs48F it CTRIEET 0°
( Neoslwa@étmme«mz)e)me@),elbympeaaam@wmimﬂn@pemmaimme) ), ,
b oA Ras), R iU Hraheao (st D), | Ebhedrine
Protr BP(SN&HJ‘@@@Y‘ Oﬁ?éd Al ¢ attPs%@)dESHBSFIﬁhé‘?Bronkmd@)

( Pedi aCare r) eudoe hedri né (‘Sudaf ed

@etu%&pnamml&fﬁfqu@ﬂeoe@ Eqthramycine(E.EQEhal hs_spcpnym@

Rt odrd PEp B, P R Sp b bl
Ser t r(@aiitRcod®), oF lutbnazole EDiUtHE®), NEluONetinel (RoZAL®,
. Sot al ol tapace(r)) Spar f | oxacin (Zag

Tacr &@fﬁiﬁﬁg@ﬁlr Frcar et (Foscayi®li Fesph GP(MQ)Q(?&? %tj)?@
Tel i thLRmvhme((RNH{IB)) 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®),
Levofloxacin (LevaqﬁinLevomethadyl (Orlaém@), Lithium (Eskalith®),
Lithium (Lithobid), Mesoridazine (Serentil®), Metaproterenol (Alupent®),
Metaproterenol (Metaprel®), Methadone (Dolophine, Methadose®),
Methylphenidate (Ritalin®, Concerta®), Mexiletine (Mexitil®), Midodrine
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15 Terbutaline (Brethine(D), Thioridazine
(Mellaril(r)), Tizanidine (Zanaflex(r)),

waeiomordsepri m Sul fa ( Sul fa(r)) Tri met hopri m SAET/ES2006/001000

(Bact ﬂ%@?”e@i/ﬂ&? FPHCTL gqprir@vﬂ@l (Mbiuﬂok@dﬁ?ﬂ@élbk@)

(Levi exor ('r Vori conazol e

( VFeti¢ardjpiae (CZidena®) dltdnepquﬁmm@rﬂ.e)«)phezc@RNortmtyhne

e nadPaReI ST, Gaffe el (Sarastiin. DndBRbRbet otran®.

enet I
95" %egrhg%ﬁ% @g%@éﬂ P&hthMiGRBINEDUPSHIBY PERtardi@ing .

wherein the factor(s) renderi ng
t he pgRentam®), nPhale’t@m\me gastin®) F2hensaiming (Akipgx®sence

ggyar@ﬁ{yﬁpp‘?ﬁ bn&ﬁt% val '@E}f F’Bfagylﬁgoq:‘a%ﬁ ﬁg%@e%’mm@

sai d P}%Wﬁﬁarﬁélénﬁrﬁ@(ﬁd:lﬂm meoﬁ@e%Orap@) Procainamide
phar maceut’i cal | y accept abl e sal t or ester thereqof is

adni r{Psereaséyl) Procamﬁmma(ﬁr@ear@)rﬁ’m@témty&ﬂed}o{lv@ict“@)one

or t herapeutic agents. 42 WO
2006/ m@@gsb‘aﬁﬁ@%@ﬁgﬁﬁ 0 26,. The nethods of

cl ai resudeeehedrng (&u@aﬁed@@r@u@ﬁaﬁm (iﬁ@ubhael@)omnmud;de
or therapeut| C a&ﬁnts are sel ect from

consi (&gl ute®), @uiniging d-ardiRavia).isperi f&,%?ﬁlﬁpgfﬂaj@)

Al f

Ami g rodr:r m%@%%%g—neté}mgdar o%gt@% E:ogrégg? tc'){ne:d(zsiaﬁ@)é
Ani t rSIpU’gramrce (&b ridia®) rS()taloMrB&tapamOI ASrartioxgain 4 agam®)
ot L AP IR topiA 1 2 oxtn SNPREHE e Teliampein (Ketel®)
R

Bepr |(aanatlee/>é)e di rrlmqtblopmr%wéa (Slip®at EmetiestrErGulfp,
?.?.lhg: 2 lhre ®§ A rﬁ‘éﬁ%ﬁhﬁ %R%h?f@”@étd%a*@%ev:tra@
Tt o et i

DeS| p&ﬁﬁﬂ?@ )Per t ofrane(r)): Dext r oanphet ani ne ’
(Dexadrine(r)), Disopyram de (Norpace(r)), Dobutam ne

(Dobutrex(r)), Dofetilide (Ti kosyn(fr)) Dol aset ron
23Anzehes (rre)tblqd pbefpii2dowieerein 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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‘Erythromycin (E E.S.(r)), (Erythrocin(r

15 (Motiliun(r)), Dopamne (Intropine(r)), Doxepin
(Sinequan(r)), Droperidol (Inapsine(r)), Ephedrine

W@ Broonzdsed at e(r)), Ephedrine (Rynatuss(r)),  PCT/US2006/001000

Ppi nepheinmethoBs onkkird @5) Whe i trepduid @ﬁe(d?rmapé siRtr) ) .

2 , Fel bamat e
( Fel b&2MBPLRYS OF therapeutisnagrnts arAeleatas| rym, the group conSIstlng

B T P R AT ) —
( Foscyminelel®)f dsnibaaitned Pacé@fé@)y)&hhbdaroﬁ@ (@Ur@é'ﬂoﬁ@@)

R Gatifl T G t
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gmlr ?gg(ndffe} nd/({laé%llda &?‘nﬁ’eeg{(éée; §1H®) .ﬁ]lrg?c(oﬁiﬂﬁgnmipen®),

I( | sugAmﬂm)lm Phaapen®9gr Ansanic¢ ltvmkldm(ﬁrsersm ) Atomoxetine
sra circ traconazo
( Spor Q‘ﬁ%@%@é %&%@Mﬁ'&d&ﬁhm%@m Benrjdil (Vascor®), Chloral

L |
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( Eskal Thavazing®),L Ciprotioxgdin (Qipbo®), Cissgsrite (Rropulksid®),

Nt apCitboien RARBRAY iSierRei B iR o aiae

Met ha(Dosdifa)) Delhiriimine @ it @R Dék’!r@é%bheta%@ine
Concerta(r)), Mexiletine (Mexitil ?_) dodri ne
( Pr oAlR@Xaskine®), Dlsnﬁésanpjdw(wme@n peutaeting ) Pobutrex®),

o o BEARER (CRLTRL R CAIGh it Rt

E)i’grre(l‘d?’(lm)‘r)(@) Dopamirid dat;)é;ﬁae@?ﬁb@teﬁgﬁ I(Sll)-nequan®) D\r/%)endol
anset ran ar oxet i ne ( Paxi
2000/ 078R9eBETEDBSHI 00000 aish Brhantias (Rynatlss®),

Neb t
b R A et
( Neos{m )né&w&yocm@he‘?g)b@ma;mﬂ%ﬂlmtm@) Fenfluramine

bi ozl g B, AEEREAT AR RREE ARl iftucane),
Pr ocamexetiiee (Fﬂb@@é@( Sajafem@ Pbsdh¥l QFr(b%cavn®) Fosphenytoin
(Viva g %(%) Pseudoephedrl n &Pedl aCa _?_
PseudbepRay h@%@u@ﬁ?'@%(r?ﬁnm bt Géﬁﬂ@?@acm( equin®),
S diy
(Car 85‘*3%‘?%%‘3“ () AR RIERIAG) Heop Mgl HafRID).
( Yut ofutiiidg XCOISart@I lmlpfar(nﬁer(hlmefmmK@ )) Ind@panidé i(lnezol®),
Zol but Sot
FER O T RO —
(Pr OQ(Wr(efc)rb®%_TﬁrH§é$rhéﬁ1'e (%Mﬁ%@ﬂ r@éteca_r?dio‘lé‘(r@i%@@)

(Ket ek(r er butal i ne (Brethine Thi ori dazi ne
(Mel | beyqﬂ \at)e)“ol (Xppanex@®h bevofloxacin evaqumLevomethadyl

(Orlaam®), Lithium (Eskalith®), Lithium (Lithobid), Mesoridazine
(Serentil®), Metaproterenol (Alupent®), Metaproterenol (Metaprel®),
Methadone (Dolophine, Methadose®), Methylphenidate (Ritalin®,

- Concerta®), Mexiletine (Mexitil®), Midodrine (ProAmatine®),
Moexipril/HCTZ (Uniretic®), Moxifloxacin (Avelox®), Nicardipine
(Cardene®), Norepinephrine (Levophed®), Nortriptyline (Pamelor®),
Octreotide (Sandostatin®), Ondansetron (Zofran®), Paroxetine (Paxil®),
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(Effexor(r)), Voriconazole (VFend(r)) and Zi prasi done

15" ( Geadaridine (NEuPcHi® '%Bgé?wqamgf P%h%'n%fﬁ?ﬂ%ﬁérﬁg@e
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sel ect @:@Sflm(@}nﬁh&etegmmﬂdﬁdmes@%tI?htgiy@‘phﬂné |(Ne@sy|hbymrinm®)

Ry
cont'r of (e eRe/o/B R R PR aRRERaRr SHm St (Agktiim®),
r epol aPlem(rOrab@) rocanathiale (PesHstyd) F&o@@nﬁaH’tﬁ FheER®),
t he QTP utlcal |y useful

conpr | s{oﬁr gl\'/na (Névraﬁgl@(jg?@gppg,h%:}rm@dP pdia ’t "of an

I
| e S e,
LYY

of For uipigineu(Cardieqyin®} PeWtdlooe(éﬂlscerda@)

X Rt 0581, SO LB SRR i)
consi

8: gggﬁlﬁ&%@me iﬂe\r@a@)oemmmapmé@)szﬁ%mmmmgmm@)

{:E?null\tl Cﬁ"ﬁs&‘* 5%@ ﬁJ)Emg 5%@&(%)) Rl'gl%romycm?Ketek@,

subst i terbelalineg ( B(emlm€t®ofﬁblohdailmevdvmliﬁm@ﬁﬂ‘lmnﬁﬂ’ﬁe

sel ect odu Q! PG aBRCOTRl Bhing) oy lorine

hi ek At R R4, R5

an°E&”B§p@.n1<§>da§§n§2mmj<m6nm®g Varaendii sz

er ei
o kol YeTtafhe ECRIBE B Er trte: (Bia e bRy broakiene:

phenyl(Ges»dop@ onally substituted with substituents
i ndependent |y sel ected fromthe group
27.  The methods of claim 26 wherein the said one or more compounds

may, ih addition, be selected from the group conS|stmg of anti-
arrhythmlc drugs. '

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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consi sting of halogen,. Cl-C4 alkyl, Cl-C4 al koxy,
am no, nitro and cyano and a pharnaceutically

waeweptssbl e carrier or excipient. 10 29. A ki tPCT/USZOO6/001000

conprising therapeutically effective dosage forms

the pharmaceutical *conposition clainmed in Dai m{z 3| n

an appropriate package or container toget;él_u‘q

i nformation gr, instructjions for proper ther‘e{)f

15 30. The r@flhod as infalaims 1 or 5 whdDein the'n Rs

therapeutically effecti anount i s fron{about 0.0 /
ng/ 1 / Kg/ dose . d, :
clailhed Th ctains 1 Qr 5, erei Idfpdti ent ha not \
20" ghe pr ol onged“Qr or QrcX 32. The Re

s clainmed im clains 1 or~g, erein said
patient is at risk for devel oping a prolonged QT
I nt erval - atFormalat(l)re. of said adn1n|stratF@mnMa4B)
2006/ 078524 PCT/ US2006/ 001000 33.. The net hod,
claimed in clains 1 or 5, wherein said patient,has

devel opedein W@{W%gﬁ%s%té@taﬁmlth BRe KR8 haldiert 4tBRhs

of said admnistration. ' _
selected from the group conS|stmg of fluorine, 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.
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'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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