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WD 2007/ 075834 PCT/ US2006/ 048682 USE OF BENZO- FUSED
HETEROCYCLE SULFAM DE DERI VATI VES FOR DI SEASE
wO/RTBYBAITI ON | EPI LEPTOGENESI S CROSS REFERENZET/TU2006/048682
RELATED APPLI CATIONS 5 This application clains the
benefit of. U S. Provisional Application 60/751, 496,
filed on Decenber 19, 2005, which is incorporated by
reference hereininits entirety. FIELD OF THE
I NVENTI ON 10 The present invention is directed to the
USEOFf BENZQ-FURED HiETERQ(}?{IQaLE w&mEdaENHATNES FCR

i bi 01 nip SEASE IEGPIERATRIR R PAEETORRNERIST 1 o0

of seizures or seizure- related dlsorders Mor e

ot hods. ea0ssREEERENEE 1950t r
ot hods C50SSREEERENCE 39 $iR TR SpElIGRTIONS
sul ﬁafrsl &9{3d@étlic?tﬁélthvﬁ§ tti®bbhefiegrut 8¢ H’lrd)\MSIOhaILEp{:)Ilcatlon
actically treat reverse, arrest or
6ot o0, W apbsgemberd % ﬁﬁogewh idhisynceRari_E R Pprence
he?—ﬁﬁlhw\é’-:éﬁlr gly.!njuries or trauma of various kinds to
e central nervous system (CNS) 20 or the peripheral
nervous system (PNS) can produce profound and

| ong- 1 asting neurp|fAghest THE INFERNTION | C Synpt ons

and di sorders. Onecommbn - nechanismior the

pr odiha prasept mmﬁuen% firected to theeuseatleenzmfuged heterocycle
suﬁgﬁﬁ&’é %ﬁge‘tﬂg\?{é\/&e Pér ér‘yt?tlﬁgh éf@\%dtﬁ@? ﬁé\'f%ﬁ@@e Qgebﬂn%%? ||9'N§|t|ng
thobcpmenyemvaimsmenb andemaiunatENSOb selzul&seoeeelzurmrelated

R, Ve PRSI S0 AP S BHEEPET GRbocs fr
the akbalf dginzetfupbd metemneycle ﬁilfardmleVMn\eﬁlyesﬁo therapeutically or

neur.ol ogi.cal and psychiatric
P BB B e o R e br TR AL S ALY SIS BIHS eSS and
epfBpsgpPsy. Epilepsy is a conmon but devastating

di sorder affecting nore than two and a 30 half

mllion people in the United States al one. Epil epsy

describes a copi¢keROONHCH THEDRNBENTION ecurrent
sei zures due t0 a chronic, underlying process.

Epi IIapisr@rteaumact yagousikingls ihiieosrieH nesyeiss sysigm ECNS)
orth8 Peip] ?Q &0 b&%se SMQSZ %Hﬁ:?r%d@é@ p?@fBYmEI‘HHHSIo%@)dlastlng

caudeso epsy tion
neurological and psych;atnc symptoms and disorders. One common

mechanism for the production of these effects is the induction of seizure activity
or seizure-like phenomena in the CNS or in the nerves and ganglia of the PNS.
Symptomatic of paroxysmal disturbances in CNS or PNS electrical activity,
seizures or seizure-like neurological mechanisms are believed to underlie many
of the pathological phenomena in a wide variety of neurological and psychiatric
disorders.

One serious neurological condition characterized by seizures is epilepsy.
Epilepsy is a common but devastating disorder affecting more than two and a
half million people in the United States alone. Epilepsy describes a condition in
which a person has recurrent seizures due to a chronic, underlying process.
Epilepsy refers to a clinical phenomenon rather than a single disease entity,
since there are many forms and causes of epilepsy. Using.a definition of
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WD 2007/ 075834 PCT/ US2006/ 048682 epil epsy as two or

nor e unprovoked sei zures, the incidence of epilepsy is
wesdoroeised at approxi mately' 0.3 to 0.5 percenPCi/nS2006/048682

di fferent popul ations throughout the world, with the

preval ence of epilepsy estimated at 5 to 10 people

per 1000. 5 On the basis of clinical and

encephal ographi ¢ phenonenon, four subdivisions of

epi |l epsy are recogni zed: grand nmal epilepsy (wth
epildpsyagpbvo ogemmealnpredokddseizurgsadie dmiidei)c;e pkepilepmyl is

' , [ - VVI t h
oS et IRER B S BERTE RN i S BB
thesughautthe wony,esitintiee prevekeridecaft epilepsycsstineated, at5 to 10
automatl E{q th amesia, or 10°'sensory with
ons or dream states) and autonom c. or

dl en@mhél basis WbllﬁQQVaNd\fehbeéhal&brdrﬂnc mbharnenon four

tachycardia, hypertension, 5 irati on r {1
suRdivigions %fﬁmm)are\mpw@g ﬁé‘? mal BREERSY (kD subgroups:
gdrsranBed, f%éafrﬁ’é&&o‘?ﬁarﬂ EStltZr%b?eb?éﬁéf‘é)sygh&?nb@&*@r t@mporal

wi de varlety of neurol ogi cal psychiatric synpto
lobRPRilepsy deith subgrewps: rwehoapt%empeétqré%@ym h adversive or

to?ﬁbﬁ %S\?etﬂbn@b%ﬁ%tléﬁf&y E@ehbh\eerfb%“ ra%'t&ﬂhﬁ@ktvﬁh amnesia, or

enonenon I'n si a selzure*or a re
srmaona vath ha@m@@mcms)gt degam Staiashand auteneMmis quh@ncephallc

o B R U Ul A i oo

v1seem1hsgrrmhemmt| ble group of neurons through a

proc ogeni ¢
e ShFdy h S RS meR At HEdebrd erated.
dlbbmmrea wnelpn}aﬂmy o@induraivdieal ama peychiatrkesyrmpomehatatisorders
orders m ¢ _and ofte ress di seases
5 e PR IO Gerate ol Faabad PoEH e ke nebiTpaa!
pl@éwbmaaehl ¥n siMPRY Bieedaseiuescs Dfelaridedizgiecifte neurological
transformati ons. The deveL@prrent and maturation of

PReRIMERSAJR & $agleriseretr sliuicak event caysed fivoda g¥cpssive

elébaicaPMidchardafioph aidilbesién o nelirdiRl6PaSelAiRé sucépible group
normal brain is altered and subsequently becones

olsnrwepsitbraighoaspaerstalermespinieaneesls,” Agdueh, ictogenic
si2GHs ARl bé?E{b‘%réTg/' the mbﬁ Sf’iﬁ o‘?ée%@éar%ﬁ/evér ‘epilepsy and

S€el Zur es. e epl eptogenlc rocess
othes anelpgavst mzur@reel@tpﬁwsomeraﬂre dypamipaogaiien progressive

d%@&g s, w*ﬁ*ﬂ%f %Y urkfién %tj:@é:st é%cfgnz%@g ?’ﬂbﬁplex and. poorly

ISC neur o S Oor neurons susc
u@@@mcuissequammohpaimdpggwuwaiormams ept ogeni c

Zoneg ol hRAGHREREInS MAURRUHY of SetFOhin G is'the$H8eess of

The .
"epileptogenesis,” whereby the larger collection of neurons that is the normal

brain is altered and subséquently becomes susceptible to abnormal,
spontaneous, sudden, recurrent, éxcéssive electrical discharges, i.e., seizures.
The maturation of the epileptogenic process resdilts in the development of an
“epileptogenic focus,” whereby the collections of abnormally discharging
neurons or neurons susceptible to seizures form localized groups or
“epilepiogenic zones” intersperéed throughout the cortical tissue. The
epileptogenic zones are biochemically inter-connected such that an abnormal
ictogenic discharge is able to baspade from zone to zone. '
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epi | ept ogeni c zones are biochemi cally inter-connected

such that an abnormal - ictogenic discharge is able to
w@amecans3f rom zone to zone. 2 WO 2007/ 075834 PCT/US2006/048682

PCT/ US2006/ 048682 As epi |l ept ogenesi s progresses, the

i nvol ved areas of the nervous system becone nore

susceptible to a seizure and it becones easier for a

seizure to be triggered, resulting in progressively

debilitating synptons of the seizure or

sei zAs epﬁeu)wgedeelimogeess&ﬁ e lrwoi\(ﬂd)@mmcbfghamﬁrvous

epi eneS| m rt
syEfish RRRREET 2 ATREcBALE B LSRR AEUM Pagdtpef BRR Tora
sevareaode twlig!geaé@Sr,esuhﬁng inprogaeebehs dabiitatoig symptoms of the
i.dentical.. Ict stheinitiation and
Seﬁ'ﬁﬁé’g’agt‘%'%ﬂfeor? Qé? "in a discrete time and space,

a r apihile 3 gRABERI Ahd epilsptegbnesislmaypaveal cevedn brgin in
occurs over a period of tine ranging from 10 seconds

carimPiases, @om%mweven;andewmamrb Yrogias pathways in various

d.gééé&akh@ms fpﬁabé@eéaérmneeﬁd.calr Stk YT iI8IhIRESSGN and
whereby the normal brain is transforned by ictogenic

prepaaation i 8 seizwei indpdisgeaie diang 9nﬁic§w§edab'aandqan% sefintjive

‘ ol BEHEPA erhidaf BUERY tHA JlccuREGRTES ﬁéﬁSé I iAGsl ré’rf@ glre from

responsive to ictogenic events, king an ind
Serr@ndﬁdﬁ@a@m@ﬁy susceptible to the recurrence of

fgg;&?? %‘r‘%n}v&? %;r? gégiél ée'i\%/g?sd QDérq %&?aﬁﬁbé”&ﬁ\?cal or neuronal
restrackigingprecess Wwireby the eba"natjbmnsmttansf@mrmed by ictogenic
R D B SrEHlRb S aRANE i RE ek, (S BB e Yffcuitry that
bduomde seasitizad edhal respoosive rtahctpgenesa/érhe,t mekirey an individual
ingiRgsinall SUpPaRils 10 Tod fedrierits plapdianecs enigbdicptme-

lirhifed baizLess, Qfeshlﬁﬂgqﬁldrﬁgﬁe%g&l@hﬁdﬁbm‘eﬁﬁ@ $yrhptorh® of fie seizure
first elleptlc sei zure or tom-of an anal ogous

orsqizUed IS SO MIes ArULTOTRE & NERTBRPPREVPRRES {0 Fpatment.

TIS® ARt st ar é%lléﬂbgéﬁlé'#&ﬁlé"% Qo BbBheinidal and/or
stroke, disease (e.g., infection such as neningitis),

stgCturah pRRCceSH bRt SSNGFAIRAcHE AVEF MATBIAS 10 YERES-head o a
25 Sﬁg@épﬁé eHéQ@QQ‘%?wB@fﬁéEdTPRx:%st hPh%ﬁé'ﬁepﬂéjﬁééﬁnésus" is

toge eS| S ers to the process urin
thBriaﬁlﬁthhﬁ@ee epileplogenia pradess @psios bo the érst@mlsptle selzsire or

SEREHS SF ol AbBAE oL AL SURDECRIRAR: ol AT RS o
sczmed@rp:l oblrwwcnrstemmuaete tioé bramr easistrgker diggasey(e.g., infection
such as meningitis), or trauma, such as an accidental blow to the head ora .
surgical procedure performed on the brain. “Phase 2 epileptogenesis” refers to
the process during which brain tissue that is already susceptible to epileptic
seizures or.seizure related phenomena of an analogous seizure~related
disorder, becomes still more susceptible to seizures of increasing frequency
and/or séverity and/or becomes less responsive to treatment.

While the processes involved in epileptogenésis have not been
definitively identified, some'researchers believe that the up regulation of
excitatory coupling between neurons, mediated by N-methyl-D-aspartate

(NMDA) receptors, is involved. Other researchers imb!icate down regulation of
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and/ or severity and/or becones |ess responsive to
treatnent. 30 While the processes involved in
wepiorepisegenesi s have not been definitively PCT/US2006/048682
identified, sone researchers believe that the up
regul ati on of excitatory coupling between neurons,
nmedi ated by N-nethyl-D-aspartate (NVDA) receptors, is
i nvol ved. Ot her researchers inplicate down regul ation
of 3 WD 2007/ 075834 PCT/ US2006/ 048682 i nhibitory
inbihitory eguplingbelweriunensonsystediatatl by gamma-amino-butyric acid

(GRETS B8O M Syl P EREY HEEREBNALSD (YR R BE Totating

ved 1 Focess re

© tot the gressnoe ssormmmirationatn astivily oAt (nitrje okidDof miony; icalcium or

. xi.‘?e or iron, calciumor zinc ions. 5 Although
Z@B" %%Jti c seizures are rarely fatal, |arge nunbers of

pafj | Althsugh @;plmépgc gelduces ar rarelyefataldidrge mlinsbenst offeatients
an otenti.a angeroys consequences .o ei zures.
TR R LB o AL TS JRrusiSe. e miagiy, dSngeTous
cEd fRidinces Tt iseifrEs Olln $ivdr} 848es) imédicaiiéh @8eHIo manage the
seizure-rel ated disorder i's required for extended

epignticreizires aresSymplems ok aRanaipgoys seipaia-splateq) disorder is
sl dediSe o oPligec hhats ' i :

" f.e‘.d fgﬂr%?%ég‘r nore, sqc%%’?%{gghagp ng{r’ﬁasé\_@é%,eag ?i\zllée“tfrgllrjm

- coniinuraiedigkaavchdiresgriptionmetieation tor difele Furthesmere, such drugs

i J i I i

oS35 A1 PR A TR A St et

asgndiatedi with sbronie.gyrolongasiesageler agents such as-
phenyt.oi n, .\ r * . epi [ o
e A Bod A0AYE9% MBS RUBge it o Bptemtc

séiebitEmnintiidegaidapegents, sudhogs pheay®imndipicagalandecarbamazepine

(A Sbonfes oioBro R SR AL pE R e R B 17 BT FrgriSapentin
tophantaiBARTIigalsihe Mih aldelitioratdr &driplel BhalBafaRas been

enpl oyed clinically to treat “e/lpl I epsg, Accept ed dru%s ]
reRanaco have.antweiZwe stV YMEMA iRy ARV And GABAergic

53002 Dh, S FaF0PEEDY 9SS cAEEIT L 68 ooy

synofigreptedanugs fanthe reatment ofwpilepsyiare antigenvylsant agents
PLLuG | | —
ofyMOfE BYsbRTy tbAEACEHS bfobilc SHRE GRS vitieh  term "ant
eBlaptich is syréityrsons withl lamtiesdizyred ati"aatHietogdoiciotThese drugs

- B 05 BEPEE So 2hra Pl bR AT BRE nbjec. i singte iotogenic

esantz Buet-thesatdED’s now clinically available, do not prevent the process of
epileptogenesis. '

In treating seizures or related symptoms of analogous seizure—related
disorders, that is for diseases and disorders with seizure-like neﬁrological
phenomenon that may-apparently be related to seizurés disorders, such as
mood cycling in Bipolar Disorder, impulsivé behavior in patients with Impulse
Control Disorders or for seizures resulting from brain injury, some AEDs may
also be therapeutically useful. However, those AED’s now approved are
unable to prophylactically or therapeutically prevent the initial development or
progressive maturation of epileptogenesis to an epileptogenic focus that also
characterizes analogous seizure—related disorders.
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di sorders, that is for diseases and disorders with
sei zure-1i ke neurol ogi cal phenonenon that
woreyapisas ently be related to seizures di sor dePGT/US2061048682
as nood cycling in Bipolar Disorder, inpulsive
behavior in patients with Inpulse Control D sorders
or for seizures resulting frombrain injury, some AEDs
may 30 al so be therapeutically useful. However, those
AED s now approved are unable to prophylactically or
t he%pbbﬂpbhﬂemtm@pﬁthdegical iezhadisnes tmatamdeskie

elspls e rany Rl ibie FLinc RhRREN ot 8rldhovands
a

n&%gdﬁaesélzb@—@dlatbcﬁdrsdmdérs YhdAR 208Xt di&hRdical circumstances
[/ US2006/ 048683 The rly under tood at hg i cal
inGlg iR SRATARRAIS dRVRIPPIIETa S S Horieer BitE o STy of many

k.rr&satb the! Qrtrd] Br pafipAeral UBHE sptefRi | epsy and
- anal ogous sel zure-rel ated di sorders under a variety of

cl i feerentepilapsytirpiment is iaquseAPrs pepRrassB\gsSeizure activity by
a&ﬁbﬁg@ﬁﬁ? g}tetnﬁge afisr &é@%ﬁhfeapépﬂé}}iéﬂwaé)ae%IBH@B HitHBRigh AEDs

central or perip eral nervous systen1
haggrpesitvepifeelsdy stpprasaing spizures dbese spvsaydiadie haye been

orBfRRHIZpAEhLGRLEI i ro RN ShAg ARTR, . fe AR,
dqyesnnmeet eif pwessmn @uplpwe@ann@ géepmm andhotherelated
segir{@ Iﬁ&% géleeﬁ 2 g?élfré’gfng’(%ItI Wit 'A?g%l: ﬁ?%lg g\ot E) event the

Nnesr's
da:l;ekqumprreot emrensyczgtearssjuw] oatrduma Kethieewbus systrsy

MR TnsEb i ARES Nl oo G SShEs Bpicaty recur

. aridB e uppdreutiatefinstaht e ayoskeherith time. yCatrehtiguiere ds hbelinically

e e e B Sty L Pl ARG hfipiting the
origeh @hdyelaire grdBEi G 6EEpildpNsENoiet BelzZuf® disarterNbY the many
there is no clinically 15 avail able nmethod for

anw@a@mmgelzarwﬁtq%somrgr sing, arresting or
| nhi B dddiion,Neis 485 %néﬂ@'é %atrgmaﬁﬁéuRﬂo@f:aﬁmécﬁamsms
or other seizure disorders or the many anal ogous
cosegspangling:tcepilepivgenesis snay Redawived i the evalutipg@nd
dRRIbEHERt Iglpﬁta |8 bR Q8bFdtrs %ﬁﬁﬁ%ﬂ%%ﬁ%l Jous to epilepsy
cor respondi ng o epi 'eptogenesi s may vol v
thahdo eod lappeentabel ozertuemllephe isugh asethg initial development and .
I [ I I
o 61 i g 8 LAl
DFSepdére phpulse GmuimlaBIsbrdBranhsasside*@d)mpuBNe disgprders,

.Sng?rigaéﬁ?#v\é?%%?r Fs, (' 932 %gé\hebdusienorl,&gdigﬁ\tlél Iﬁsgrjd%?‘@%ﬁd many

. other psychiatric and neurological disorders.

Thus, despite the numerous drugs available for the treatment of epilepsy
(i.e., through suppression of ictus epilepticus, i.e., the convulsions associated
with epileptic seizures) and other analogous seizure-related disorders, there
are no generally accepted drugs for treating, preventing, reversing, arresting or
inhibiting the underlying process of epileptogenesis that may be etiologic in
many devastating neurological and psychiatric disorders such as epilepsy and
analogous seizure-related disorders including Bipolar Disorder.
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Di sorder, Inpulse Control Di sorders,

(bsessi ve- Conpul si ve di sorders, Schizoaffective
wale@ondsss, Substance Abuse or Addictive D sorPET/ESENE048682

many 25 ot her psychiatric and neurol ogi cal disorders.

Thus, despite the numerous drugs available for the

treatment of epilepsy (i.e., through suppression of

ictus epilepticus, i.e., the convul sions associ at ed

with epileptic seizures) and other anal ogous

sei zOuerendly athede dres noderosyn metheds af mhﬂmtlggrhm apilqptogemc

p@?%ggﬁc? %&g\/reu gl'(z)é 8%}?%'6’5?‘? ng%fheg) I%éggﬁo:rgﬁﬁ s %r Q é@@g?lzur&

refted m@gemem jsatidms whwhbwe ebt gebgdinically shhavmy symptoms

devs neur ol.o al sch atric di.sorders .
tngTRGt b3t whP e Rindly HsBe SiSXEk 1 i LS b 8EVeloping the
digeass. dm sddiehutheng afe pel latoviah sestets to pV@/éir&Qﬁé QEy8Rspment

PCT/ US2006/ 048682 EJI‘ rently, there are no kn
of R IRYAES NG RIRCBSS P Spl"l"fé"OSSF‘Péﬁo 8&&?@\%@@&3 ggllections of

ndUrBK8Hh ahlepi Q?Y?é?ﬁ@ﬁﬂhe%hn@ﬁ'ﬂa@@ﬂyeéﬂ tH §Qlirca R P eRe s
seizure- rela di sorders in patients who have not

suseepiiblenprale sapaiaet PRRIAIRAENG tmesizere agiMityiRtp nerve tissue
thHPElBQWn'EE leXhBRVEbridiha] séfrﬁﬁﬁn@éu@r&cﬁfenr r8&urPént or excessive
devel oping.the 5 di seas tion, there are no
clreisigal dischetaes o ismel shiscepiibledoairsapable obsua seizure activity.
rﬁﬂgfrﬁﬁ hg%rﬁgﬂggﬁseﬁéro%kil &HS.P%?&S%& mé&]&éﬂons recognized as -

conver 1 oONns neurons I n
haying spcbgami-@pilam@gamc qsmopamesb gen tiLiye asmﬁpdeptﬁgeamc drugs

bl e..0 a aELjCl i ' ;
(AEG0sT SEETSHG R, B0 AR, L AT b SHBER6REp!ch, 2002, 50,
7Bx8)bit abnornmal, spontaneous, sudden, recurrent or
excessive 10 electrical discharges or is not
susceptible to or capabl e-of such seizure activity.

Fur t WAugpihere i@ lgeearreeéwtcﬁaev@mpdsa@é anaaemrcwe @Mrugs or AEDs

di cati.on reco aV|n such
rﬁmetggpg {rgegﬂ 'E‘%E%PPP z ﬁre prqunt arrest, inhibit and / or
re@é?ée Sﬁlléﬁﬁbéﬁéﬁé Gn Qélﬂﬁe ré%@ﬁbuf&@ﬁwaﬁéh&ﬁdﬂ?sy&latnc

and Rogawski, M A., Epilepsy Researc
digerdess, p';'%erﬁbé}é in ﬁﬁ‘@ﬂ@ﬂ 9 %PFERT easingdba seizuies or GQ“XH\S@"S or
[
SR o HR e RS RSB R I8 9B of
sympioms.ever se epil ept ogenesis in seizure-rel ated
neur ol ogi cal and/or psychiatric disorders,
preferably, in addltlon to suppreSS|ng the sei zures or
convul si ons or 2@4EVAIRY EfpileN in patients

Who' 31LSA0Y MRl KESEbARES Mbihod for the treatment,

prevention, arrest, inhibition and / or reversal of epileptogenesis comprising

administering to a subject in need thereof a therapeutically effective amount of

a compound of formula (1)
4

R O R!
(. | /
(CHy),—N—S—N .
i \Rg
O (1
wherein

R! and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;
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synptons. SUMVARY OF THE | NVENTI ON The present

invention is directed to a nethod for the treatnent,
wQ2o00pessent i on, arrest, inhibition and / or reREr/Es000048682

epi | ept ogenesi s conprising admnistering to a subject

in need thereof a therapeutically effective anount of

a conpound of formula (1) R4 ORlL (CH2)a NSN O2

R (1) wherein 30 RL and R2 are each i ndependent!|y

sel ect ed fromthe group consisting of hydrogen and

| owdt" islsejected fram zlwgrmegas'ﬁtm QStwdmmm lovrer qlkyl;

sel %C%e‘ﬂk r{tggéntil?&ngf p. consi sting of hydrogen and

iS an integer froml1to 2; | R1I is
sele romthe group consisting of | OO (R5)b
(R5)a OO (R5)b ~- (R5)b OO0 5~\\ (R5c O
O (RS _is(sglgct%ecli fl)o?n the group con&s? l)\g of
@)
7 N
R R 3=
b l (R)o | _ O>—§
R
\/ O 5 ©
) O:j: Mo R |
e X 'e) ’ ’
(R
(R%)s - (R >~
~ \. 0 , ~ O and
(R

N8

wherein b is an integer from O to 4; and wherein ¢ is an integer from O to
2;

Jower alkyl and nitro;

each R®is indepéndently selected from the group consisting of halogen,
prowded that when

O
®.~CO+
' is . ~ O or
(R%),
L \/ }é—

or a pharmaceutically acceptable salt thereof.

,thenais 1;

7



5

10

15

20

25

30

(R5)b I wherein b is an integer fromO to 4; and
wherein c is an integer fromO to 2; 10 each R5 is
wo pabepeisaent |y sel ected fromthe group consi stPEOyUSL006/048682

hal ogen, |ower alkyl and nitro; O (R5)b~"_ provided
that when is 0 Cor (R5c (R5)b \ \ I Othen ais 1;

or a pharmaceutically acceptable salt thereof. 7 WD
2007/ 075834 PCT/ US2006/ 048682 The present invention

.is further directed to a nethod for the treatnent,
prevention, arrest, inhibition and / or reversal of

epi | 0] I.S..C I S L0 St el
 oboy BB PIRNRR A SREFLEAL B r P ERELTEE MYnbf e pgoatment,
prenéuﬁkb,n,(l\ﬁvrreﬁ, irdriipition ;ﬂmdf/ ciraenﬁfsal (of Iepil_é:p]dl@e@es@ Soémprising

I NH2 rH O O (|l of,.a ropaceutica .
adpRigleube &6 esuiernmaed bl Mapruficaly pitectivempunt o
cdrhipeivid enfdringar(apt ed to nethods of 10 treatnent,

prevention, arrest, inhibition and / or reversal of

epi | ept ogenesi s | nOG&Hs zure-r el at@d NQKY. ol ogi cal and /

or psychiatric disd i si Ny~ adi ni stering to

a subject in neeg t 6e&6i cally effective

anount of a conp roul & (1)¥and / or fornula

(1) as descri betNhegfeNgy~15 | n anot her epbodi nent,

the present invention is directed to nethods for the

t r eab R PharPaeeaitalinaccptasie. sdlinthiebéd. on and / or

reversal of epileptogenesis in a patient at risk for

the devel opnent of a epilepsy, seizure disorder or an

In an embodiment, the present invention is directed to methods of

treatment, prevention, arrest, inhibition and / or reversal of epileptogenesis in
seizure-related neurological and / or psychiatric disorders comprising
administering to a subject in need thereof a therapeutically effective amount of
a compound of formula (I) and / or formula (I!) as described herein.

In another embodiment, the present invention is directed to methods for
the treatment, prevention, arrest, inhibition and / or reversal of epileptogenesis
in a patient at risk for the development of a epilepsy, seizure disorder or an
analogous seizure-related disorder.

In another embodiment, the present invention is. directed to an improved
method for treating and preventing seizures and seizure-related disorders in a
subject in need thereof. This method includes the step of prophylactically or
therapeutically administering to the subject in ne‘ed thereof a therapeutically
effective amount of any of the compounds described herein that treats and
prevents the occurrence of seizures, convuisions or seizure-related disorders in
the subject while simuitaneously suppressing epiléptogenesis.

in embodiments of the present invention, a prophylactically or
therapeutically effective amount of a pharmaceutical composition for prevénting
or treating seizures or convuisions or seizure-related disorders in patients who

have already shown symptoms of such disorders, comprising one or more of
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anal ogous sei zure-rel ated di sorder. In another
enbodi nent, the present invention is directed to an
wo provissd 20 net hod for treating and preventi PQI/US2006/048682
sei zures and seizure-related disorders in a subject
in need thereof. This nethod includes the step of
prophylactically or therapeutically admnistering to
the subject in need thereof a therapeutically
ef fective amount of any of the conpounds descri bed

 thearasnporin of fosenuda g dndpranformsla fiheincadixterecwitof

WSS TR Bl B a6 B S ERIF S el aunoo

inepddepht gdnigsatnentn enbodi-ments of the present

i hyl actically or, th t'||' R
of 1 o 2o RBaraS R prdelinet b A e Sitnicaly offective
apbarest 4 phardbctuiedli gignSediton esr m'évéﬁmgu t&bzﬂﬂﬁg QEversing,

sei zure- r(zlat d disorders in patients who 30 have

argestinggnd hemntihkpesRilepto IHIFUBPHEING oRe R MR the
céfifo@hddTBf fbrﬁfula %l? Wf@ﬂﬁ&l’aﬁl&%édmbm@ Bﬂﬁﬁﬁ)ﬁceutncally

t he conmpounds of formul a formula (I
ageemtakIgreaniet ar %XC‘BWHHBEWYﬁM"ya seEmnsitinreiscagipinistered to

th%rsdﬁféétﬁh #ekd éfstré’éiméHﬁ/flﬁ{ 5@ Jtz2etall el’ﬁé%&‘%uﬂc‘aﬂ comgosmons

need. of such treatnent dition -
c@nppsippaiteastiane @qamwndpmﬁ@malal (§) asnd Lot forenula (I1) and one or -

B2 bbb R RERHY ERHIBRS b Rt et BiE Rl KlBject i

ng, Teversing,

negy thegyeolyenesi s conpri si ng one or nnre of the
.conmpounds of fornula (1) or fornmula (I1) in adm xture
with a pharmaceutically acceptable carrier or
exci phe rplresefﬁteneéxytlcau iHfuathee diresidd tormithatinionitisé eeatment,

he sub need treat
piefarliateiraanmisfipB e £oiersrial o eplphoRnesisdmeriging co-
theeaRowitd aot?]wefr@p@w@wl éﬁmlde/arﬁdsufﬁwfrmllaaétl da? sofatIge
or nore pharmaceutica acce excipients are
PRIMAeiERLAOeT and ab]e@§¥ of fre E@@ao e st formula () and / or
foRn@RL(!) d9WEsHriodd hérdinlr t her directed to nethods for
the treatnent, 15 prevention, arrest, inhibition and

/| or reversal of epileptogenesis conprising co-

therapy w T{SET‘AE)L[@BﬂP_!%&FﬁPHdN%ﬁ%EVﬁV@Wﬁ@SN of at
| east one SUI pnha eut | ast
of t hie poeganiriagertion i ditecied 1ty aamemocbior tMQﬁmﬂtmeot apd./ or

p'l%l\l\/gﬁﬁjlq &Qﬁﬁeﬂ%bghgsns? QplEdsy LR rBERTUR N &Y s Fomphing

administering to a subject in need thereof a therapeutically effective amount of
a compound of formula (1)

R0 R
CHy)a—N—S—N
(CHy)a TN

O : U)

or a pharmaceutically accepta‘ble salt thereof, wherein .E ,a, R,

R? and R* are as herein defined.
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The present invention is directed to a nethod for the

treatment and./ or prevention of epileptogenesis,
wepinrepsy4 and rel ated disorders conprising PCT/US2006/048682

adm nistering to a subject in need thereof a

t herapeutically effective amobunt of a conpound of

formula (1) R4 O0ORL t Rt (CH2)a NS--N -~ 11 \ 2

25 OR(lI) " ~ Rt or a pharmaceutically acceptable

salt thereof, wherein a, Rl, R2 and R4 are as herein

def i Gampeunis GDIRTYNRIFD 834nedoHuBRO0K/=0d g8dizonGoispoimarsd can .

s nareSa bhulplic seBiline I HABl, 1 PR hGS HY foflarand
fc;nrzl‘g:ga) gllrh)?lsa\tsf bgen:] (ﬁjmtme(rtly founst td be @o@ddrbulllywm bpﬂ’éptogenic’

CamPel QBFﬁ%%tt“c?d“éHTeé’e gﬁ%are et\mqpragﬁt andmatiration of the

amdlcb?ibaldﬂié@iﬁﬂﬁ the 3ifvoud §9§tbhpfha@fallbhﬁséizures and related
ath i cal chang& in the_nervous systemthat all

PRENOMERS 1 RFCHE RREET s¥RaEfo rTéWaCQ'BPGH'&@ﬁ offrrmy#a (1) and formula
(Iﬁ%ﬁ?@hrtﬂ—é\eoé? QW%&% b HHér;iV% s"i‘x‘ﬁ'@ RBWE?IIeﬁtBbEneSB

urther be able to reverse Lﬂg%es resu
Thugmh@mqrepwmeéfogmulamu@nckfnenulmﬁb dee @fre$@1|tnnventlon as

uéea i {%ﬁﬁ%sa HH:Q rﬁf tnIt}nBﬁ BFeeﬁS?%g;t]lgé(pg!egﬂt?g%%@%rugs

use IS | nven
(AlRGDsy @mddm@gemnertiesj thatiye (AeiE0gly diffieremb from and not

PBESREIH 57 ghl Bhe Ay A bicDELIACH hGBEBRbn o and nor

posSsesse 'y “approve edi cati on.
The present invention is therefore directed to nethods

o | IRRLrBen BUEVERR ek NS R RGP o Reatng,
pmmminlgeni\ersnlhlgeaﬂeaﬁﬂ@edm /Q?ﬂnhibftmge?kfﬂneﬁtsgemeﬂg artm certain
act | Cca er ape | e ective a un
Bt ke efhott FhATRe T Bstaring GTPRryIaiaLy or
trstapedticdlly etRRtve e@h@@iﬁt of A 8ofiPounBbfifBrrhiR @ &r #¥ridula (1) to

recogni ze that before prophylactic or therapeutic
th&dﬁﬁ’?i?%‘t'ﬂdﬁ%“’@lfe?ﬁwe any of the conpounds descri bed

her eighd Sindd u?eoa.ttrvﬁntr mz@&?é&%fb@prdwé&fd

reversal or arrest of- epil eptogenesis,
therapeutic administration of the any of the compounds described herein for the
treatment, prevention, inhibition, reversal or arrest of epileptogenesis, a
determination will be made as to whether or not the subject suffers from
epilepsy or an analogous seizure-related disorder or is considered to be at a

high risk for the development of such seizures or seizure-related disorders.

In an embodiment of the present invention, a subject or patient in need

_of treatment may be a subject who has already shown the symptoms of

epilepsy, i.e., seizures or convulsions or may be a subject who has shown the
symptoms of an analogous seizure-related disorder prior to the time of
administration.

In another embodiment of the present invention,.a subject or patient in
need of treatment with an antiepileptogenesis drug (AEGD), may be a subject
who has not shown the symptoms of epilepsy or analogous seizure-rel_ated
disorders, i.e., seizures or convulsions prior to the time of administration.
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determination will be nmade as to whether or not the
subj ect suffers from epilepsy or an anal ogous

W@ ei0zoris34 el at ed di sorder or is considered to-PGEUSI006048682
high risk for the devel opnent of such seizures or
seizure-rel ated disorders. 25 In an enbodi nent of the
present invention, a subject or patient in need of
treatment nmay be a subject who has al ready shown the
synptons of epilepsy, i.e., seizures or convul sions
or nhyamethar sotjastimenh of thes prgsent inventiony thet sulsjeof oapatient in

G OO AN SR Gt BElsBied I3 BbiRE R hE lkelabh: Soilipoy or an

amalegens seizvesHrelated dlssmdtqemltthertlmatdf aginihistratioachnaf on this

ot WG| calleidAf 1R % BeveRL R s oty RpiameY v an ABD.

epllepsy or anal ogous sei zure-rel ated disorders,
sei zures or convul sions prior to the tine of

i ) @ eBYAmens e PseNLMBlomiSTAEREddPanaRes's for the

tré eIt pRSveriBAdinfstioRS afr8&t MEF SF‘Fe\}é?gﬁrBf'éHilepwtfenems
subj ect or patient in need of treatnent Wl

regardeas 9é the mnitiating and § Rrupdedying eaisey epi | epsy or an
anal ROy SnRdHiteP rtﬁhaérﬁgeﬁi f‘l@éﬂﬁ&&?ﬁr?\ha& Hé'fﬁogfs of treating,

adm ni stration and’ on basi s be consi dere .
preyeniiag areyarsieat al‘fﬁStha carmr/ or inhibiing eplleptoganasis @mprising

adrﬂ gﬁﬁpoﬂﬁ%e%ﬁ&w f?%%‘?%rdrﬂéfﬁm 6@5‘06#\9%1?\?%‘3’8%\8@ (h or

evention
foamudas(ll)aaajdesanbedelvmmto afpaimnlt ayitoolgsnet developed epilepsy or

o GRS BABoRpls b TR 8rr but who
mayds ithes high hsidgrcnfp tdrehé ldegelopkﬁim{)&fvs&;ﬁwreg ,or an analogous
reversi or inhibit

seéﬁyr %ggrfg??r et gﬁ.g"ap§§ ﬁ’é iNjUpHPHirauma; tﬁghg nervous system that

hddecapesd) |ﬁ@|ddih$6ﬁt3ﬁéﬂ IVrﬁlte@lf@ uahdahjupy 6PEREKEGrPhay occur in
formul a_( or mul as described herein to a

the ey 'W'HQ?UH Het W@ﬂdﬁ&iﬂ@m BpuIPsyrgicahpraceeikires or

bS@iAY 6F $brié rkﬁi\%%vrpﬁre%!“sﬁﬁé@ﬂn&gelﬂﬁensﬁbéHér%|c§aﬁ 'o@‘g%%enc or the
di sorder but who 'nmay in a high risk group™f t he

finging [of grieatifiesk b'§€laz’l§?'é§f ope o meTel ¥dbese §§°§€¢l§ur e
rel ated di sorder because of injury or trauma to the
nervous systemthat has occurred, including but not
| i mi releaing eptieptepangsisy tha msithods ofithe invention santfprestall the

38108 ork B LHELPS, Wi PR L8008 ey mopnoos
therefdre paalbta @sedata treat A phievertapilepsyendtepileptictdeizures,
reduce the risk of developing epilepsy, arrest the development of epilepsy
(particularly, the development of collections of neurons which are the source of
or are susceptible to ictogenic seizure), inhibit the development and maturation
of epilepsy (particularly, the development of epileptogenic zones and
epileptogenic focus), reduce the severity of epilepsy in a subject and reverse
the process of epileptogenesis in epilepsy. .

In addition, by.treating, preventing, inhibiting, arresting and / or reversing
epileptogenesis according to the methods of the present invention, the | |

development or progression of analogous neurological and/or psychiatric
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finding of a verified biomarker of one or nore of
these disorders. 20 In treating epil eptogenesis, the
woredoioas3of the invention can forestall the  PCT/US2006/048682
devel opment of seizures, particularly epileptic
sei zures. Such nethods therefore can be used to treat
and prevent epilepsy and epileptic seizures, reduce
the risk of devel oping epil epsy, arrest the
devel opment of epilepsy 25 (particularly, the
disteders whese etiology Isquartlyes wifollydeasadsomnai sgizaedike mechanism
of gefioli N % Rhpisth PPRABriEE Bl alitster QHETF reversee.
epllepsy (particularly, the developnent of

DL BB SR 05 ASBRSH B b W

gwfeﬁeﬁﬁ%t@lbgﬁﬂl be ptragetestsral or fpidtiopay protiéskds or changes that

m%l?q‘:j Igtgl(\?cﬂgs i te;, |€$Ih$®gé A evenﬁ%ggp@%t I n@SNS) susceptible
to aéé@frahﬂ Spoptd iU difete sOfIn L RIitRSIE IRB ke i YEPIldtBgehbSis” is

devel op ment or Brogre33| on of anal ogous neurol ogi cal
algp ysed rpas'wmmaa reader sppsodo reterde 3he phanges @oé//ozrszregesses

ol B (R i P8ISO LIRS IREH AR ey o
otbﬁeseiaueej disandienon an analogessareizure-relagedrdisendes including but

not)ﬁl el daﬁe \ﬁi}geltélﬁéigr ﬁghtﬁs{% ogpﬁfﬁl Siso éﬁhénd@’@rhmoms

or
orsthe ldﬂueﬂaxbment biﬁptlalrmaabrqmsiaaseésn ovhichn ireydisordhert becomes

B R RLTobl 24T B AR BRS D DS ot

redeceard%eg slensmddy or ¢hieg réd‘ranmmnb”yetpeIp&pd:emo{eepdéptogenesis of
used in.a broader sense to refer to the

n%gﬁlégge Bﬁ?ﬁ? ngpvoblﬁ&sggges that contribute to the

cl i nFgahe Moy BRStean “epliepiogdnieBisPad used hieveihhin the broadest
epi |l epsy or 10, ot her sel%ure di sorder _or an apal ogous

passiblg sense tarreterdp 43¢ SEPIATRIYRATAENB &f Pragiessive wagpening over
tirh& jof HhE sWSaMN Qw?ioﬁéwmlréﬁmpﬁoﬁ%llebﬁ@ dirdérd including

it's sy he devel opment” of
psyﬁhaﬁtnﬁ%@gem Hiecetiology, ofwihigh appeal ool epizyee Hpfated.
nmore difficult to treat as a result of neurobiol ogica
changes which result in reduced dru senS|t|V|ty or
t he Aedisedtharein, the tere finhibitioroef epﬂapypw@@@u sefers to
S 5
oSS OO 58T R e B B oot
possThédennriantitepilegitogenic agent mndrag” ;anejrtbatarbbrefnatlon

“AEGB" egg u%gd\%% éﬂn Fé“grso’}’oeén agent that is capable of inhibiting

epileptogenesis when the agent is administered to a subject in need thereof.

As used herein the terms "convulsive disorder” and “seizure disorder”
refer to a disorder in which the subject suffers from convulsions, e.g.,
convulsions due to epileptic seizure. Convulsive disorders include, but are not

limited to, epilepsy and non-epileptic convulsions, e.g., convulsions due 1o

"administration of a convulsive agent or toxin to the subject.

As used herein, the terms “analogous seizure-related disorder(s)” or

“epilepsy related seizure like neurological phenomenon® refer to a
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time of the signs and synptons of apparently

non-epil eptic disorders, including psychiatric
wale@aendsss t he eti ol ogy of which appear to be BEI/E81086/048682

rel ated. 20 As used herein, the term"inhibition of

epi | ept ogenesi s" refers to preventing, slow ng,

halting and / or reversing the process of

epi | eptogenesis. The term "anti-epil ept ogeni ¢ agent

or drug" and the abbreviation "AEGD', as used herein,
ne@bbiclogicahdisagdert ort & psycliatriapdibbeenfthainmalyi shovglithé or no

ot p &R BRfE ol BPishyEre 8 Henis¥rBHEiE RhEN] gr pérfy the result

of' & eakzukslike dilrahm:tdﬁ hteIqugeﬂ g?J%Gar?shgsf?ecfghﬁ ?rl;e ofeéefoured to be
c

trdesibl with AL Bs! !

convul sions due to epileptic
sei zur e. CbnvuIS|ve di sorders include, but are not 30

limt ed to epiiepsy and non-epileptic convulsions,
e. g. Asusrgieseih iheliam Subjepk Fefsts i arAnRalgpreferably a

i ﬁ pzag@?éblg)ra ﬁ&pan Wio haS bk tﬁeto tjé%g dHtStment,

her ei n, terns ogous sel zur e- rel a
okpesvaiiRt PEXPeiMent phs Bpey hewinttbe tsen;subject jos “patient” also

nBRER S BERs REI BN T hubfbeht), nbhdChobidl dioirthe
syrspiimaof epileibsyotanalogaus rsagzumaa)atw disorder hot wboanay be in
' [vity but which are still believed to be
amﬁ%fﬁéﬁg?&%%rtly the result of a seizure-like or
related neural nmechani sns and which are often found to
reatabl e with AEDs. £ed_her.ei t.he t
subfEcRedlagafh ' fis 1 s 2yiedt FLpeRd s rerthianti
AE!ED” inchfdesatol anyindividual wittoa istobeenot hmnoo@re@iﬂycﬁas
kgetnent observati on or é Berlne t. erelm
SRIIRPYe ArRCiZY; AsPrdes orapAnalagous ep ep%E‘?'ﬁ S%{ZWQ' e
nSWRIGSital PHEHEHaRbY oR sBIZIRE rélatdtdistider) 8% aRQtdi¥éider in which
shown the 10 Séc nptons of epil epsy or analo ous

thedpatinnt sriegeeticlinisa)cpndition onpwgnepishat ﬁOUBi hergfit from the
SL?P%SQ?ZD%U& inAsbitits P o {F’%’ &‘o@esé ebﬁ%ﬁog%n%gg t%éﬁre\z@nt the

ed of treatnent w
extﬁasmnd PEOgrRISSIPM V\mrg@@ng Qb’ﬁnQﬁeaﬁﬁd resistannsd ip ﬂﬁa@tmelm?pf any

@@ég, or %ﬂhﬁmé df’éo?ﬂépder or an anal ogous epil epsy
€ neurol ogi cal phenonenon or
s el zUhe tee‘n dactibjecbinineed of trestnaesbwikly an AEBDE [also includes
any individual who does not have epilepsy or and analogous seizure-related
disorder but who may be in-a high-risk group for the development of seizures or

a seizure related disorder because of injury or trauma to the central (CNS) or

' peripheral nervous system (PNS). An individual or patient is considered, to be

at a high risk for the development of such seizures or seizure-related disorders -
because of injury or trauma to the CNS or PNS, because of some known
biochemical or genetic predisposition to epilepsy or analogous seizure-related
disorder, or because a verified biomarker or surrogate marker of one or more of
these disorders has been discovered.

The term “a subject in need of treatment with an AEGD” also includes
any individual whose clinical condition or prognosis could benefit from
treatment with an AEGD. This includes, but is not limited to, any individual
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the patient's present clinical condition or prognosis
that could benefit fromthe suppression or inhibition
w@Roowlessps ocess of epil eptogenesis to prevent PEEUS2006/048682
ext ensi on, progression, worsening or increased
resistance to treatnment of any 20 neurol ogical or
psychiatric disorder. The'term "a subject in need of
treatment with an AEAD' al so includes any individual
who does not have epil epsy or and anal ogous :
detuirmimed tebatachn idicseastel ridkuof dénvelopingbepilapsyaa sevzure dlsorder

oL ai9isbRts SHALR-esh Hiscribt t BB Ghs g afey hisielive,
némdlds@oalepltemdam(eﬁbﬁ)or@enz%e weratt@dn distrdeeay Mnné?ﬁb@ﬁé due to
0

d d
aby PG PBdRtles, HredaBalad s iHflog R Cate Atdngd to:
lrﬁmywrtﬁadmb&if%ydklﬁaﬁdﬁﬁ@CN@@@%qﬁfédﬂdﬁsyonhetGr@S”é g.,
to.the CNS or PNS, because of song known  bi ochemi cal

MEninRIiR Of ENGPBERLYS ANOXEh SIokep-P e FeYCRI0-YRRAURRRSIdents

(@VA@}" r&néﬁhﬁhﬂ@ diSb S ItectRly IPRCONSE 2gV ipdd; %‘ﬂ‘th m;ures e.g.,
bi_omar ker or. surrogate marker of one or nore of

perpalal asrlyXiar cankac paest; theyapeutie @r wwma%ular surgical
plsdb@d%?és 'é‘gn‘?ﬁ%% eh Ff%?émydr'be"i‘ab%q%gn@aééﬁhx heart bypass

I ncl udes ny 1 nd IVI whose clinic
lpﬁg@gmcﬁilealcmrﬂdrma hypﬁteomont inganynterthevic NIS famm,oamoh hyper

o B PR A8l ol BibeaMiteb tna ks Rl gy

peedisprsition &a disdrdéskknufwn iy sspoinagoedE Cips \spagesmicupying
nal.ogous sei zur & ted di

sSQr rel order o
SR, s BRABHIRNTS ¢ BheTiohatbiiast e difa st hemsrmage
inoor wamm@ngehet(msdemr |dfraca@biaf bleedsaraddudalthdriatomas;
a predi 8‘%8 tor Pr edj sposi ng factors include, :
iR edlema; dp oraiigns; YRG TR RRRHO 3P tHG o peésonous
a@@nfsh arégiptexicEiGh, ¢.af e684inBSfaphily RRtdADf Siflire disorders or
meningitis or encephalitis; anoxia;, stroke, i.e

apalPgBHS SRR wRIrElated sRies hisiovaah Stakis epilpmiinus; current

trdhBR&HORItA N EHEALIGNS tHat Vver §e|9ure trtBYRoldD 6 d. Nithium carbonate,
injures, e.g., perinatal asphyxia;- cardiac arrest;

tnqﬁ@zlgg@;tqlgzemmg, @gfpﬂgtqecfrqramrqgatg wpgikess or biomarkers that
R S&EEHTIS $n nBpllof ¢ tmbhﬂm@ndﬂ bAfSHIBR dn%,rq.& QF‘F%reab MRI

-angi ogr aph eart bypass 10 surgery,
seamghewirtg l@p@nsrrmal scleyesiy qr@tln@ecmat’rmbgmmvated serum

le@ﬁ%e rop')épgegene ﬁhcﬁ}oaﬂgt'she CNS; hypoxia affecting

known predi Sposition to disorders
known to respond to AEGDs; space occupying | esions of

the %Sregjra@éergir{ ARy otﬁer%wSe %olfeo WA S'ié)rpna Seplpep%%rd 'sheil mean

or
any disorder in which a subject (preferably a human adult, child or infant)

experiences one or more seizures and/or tremors. Suitable examples include,
but are not limited to, epilepsy (including, but not limited to, localization-related
epilepsies, generalized epilepsies, epilepsies with both generalized and local
seizures, and the like), seizures as a complication of a disease or condition (such
as seizures associated with encephalopathy, phenylketonuria, juvenile Gaucher's
disease, Lundborg’s progressive myoclonic epilepsy, stroke, head trauma, stress,
hormonal changes, drug use or withdrawal, alcohol use or withdrawal, sleep
deprivation, and the like) and the like. The term is intended to refer to the clinical
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in or surrounding the CNS, e.g., intracerebral bleeds

or subdural hematomas; 15 brain edema; febrile
w@owvarssBons; hypertherm a; exposure to toxic PET/US2006/048682

poi sonous agents; drug intoxication, e.g. cocaine;

famly history of seizure disorders or anal ogous

sei zure related disorder, history of status

epi l epticus; current treatnent with nmedications that

| ower seizure threshold, e.g., lithium carbonate,
dishrgearégardessfdyp® oheeizers, deigireot saizurey pragyession of seizure or

rs that 20 the patient is in need

u@@wgggus%)bpg%gg anti-epil eptogenic drug, e.g. M

scan show ng hi ppocanpal sclerosis or other CNS

at hg| o el exa er " eur.onal "

oo LB8 Vo “pRtARIEeTE dtllar ARHALE AHoraHAHBES AR i} e used
lntmthdngémytvﬁfﬁfthaét@rhﬁmlccﬁhﬂiIbaﬁﬁ ageni,S amlyaslused Berein,

whi ch a sub ect referahly. a. human adult, child or
refel i) a08npERpadl e AT bRatng. MYbBNEPEbreNtg Saizure astivity or

icidifdists whdh!tRB etk m&%.gw&éa@'@a subjéctadSpatfine.
limted to, epileps including, but not limted to,

I ocaf\ﬁilﬁeidd?ﬁ'ﬁé? ég@de"@{i? subieekin peed of treatinent with an AED”
ineRideaPsi fﬁdlxﬁ@uénem% %sw\hn 18 LR P ROR abu ng% ggqmb% had

sSel zure sSei zures as
repegited seiRUMS @bﬂqmwlgwn(swdwssmasn ﬂee ;_smmomszfcaraa@@logous

S%%%her e r@'&z&%@r% il d%}’l)#ﬁ)teo&%lb oHH’é‘é@ nyfmptoms

I Sease S prog Ssive
epi |l epsy, stroke, head trauma, stress, hornona

c_hanggsus Q,VHJ&FH? glhg terfn pﬁqégfﬁé ?l‘ %Q%SH?F ﬁ%?f;er 10 actions that

Wi t hdr awa
cauee ank indidineoftseicoess in Meepmaentlonroefeeneliaratlba of an injury,

Ctl gl cal 14 WO 2007/ t5834 PCT/ U82006ﬁ04 682 di Sorder
PFNSIGY; SYDRLP M O I elHEING, 7, PRISGIVE Qr Apiective
p@VapQEters s0ch ab disHtemcnt; Crbmlsmdﬁf J:iiimm&l"mﬁgﬂéﬁsymptoms or making

etlolog%ql R) term"anti |Ie ?I and t he
thepRisy; athelpavaepeopAltions era?c? i HF%H%%EW‘"”Q in the

ra% fof deBenbRitin' GNddsIvRY W\eﬂ@ﬁ‘é tl*?egﬁﬁél, poiRf e éégé’ﬁ@t‘étlon less
herein, refer to an agent capabl e of ; treating,

debifitating ﬁglreprqwa/érﬁubdﬁf@d@wcaal@cstme/ntayw@l-bemg
| ct OgRNE S t%?é‘“t?@&trﬁ&‘?{‘tor"ﬁ)eﬁgg’rt] ﬁhéhﬂe%ﬁ Qgﬁ‘on that

subj ect or patient. As used
imReyes: pieyents deverseseatrasis: andt loramhibitthe mthlcudg@al process

oiaéy wﬁ)‘ig%éfr‘) & daé"g%t lSrrff ROUBHiASd BHE Red hérih. eﬁhle‘?%sa\fment or

repeated seizures or convil sions
am@yosehmpftswnmpm oals befbagedamabbjpstive or subjective parameters;

BRSBTSl btk eh,
ana/ot psychiatritt 8valuafiens.t Aceotdirugly, theaterm “treating” or “treatment”
includes the administration of the compounds or agents of the present invention
to treat, prevent, reverse, arrest, and / or inhibit the process of epileptogenesis.
In some instances, treatment with the cdmpounds of the present invention will
prevent, inhibit, and / or arrest the progression of brain dysfunction or brain
hyperexcitability associated with epilepsy. '

As used herein, the term “therapeutic effect” refers to the treatment,
inhibition, abatement, reversal, and / or prevention of epileptogenesis, the
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cause any indicia of success in the prevention or
anel ioration of an injury, 15 pathol ogy, synptoms or
wa@oemdioriseh, i ncluding any objective or subjectP@BUS2006/048682
paraneters such as abatenment; rem ssion; dimnishing
of synptons or making the injury, pathology, or
condition nore tolerable to the patient; slowing in
the rate of degeneration or decline; making the fina
poi nt of degeneration |less debilitating; or inproving
effectsiby spinpsorpb yé iepileplogemesisalor widld effedctagf eplileptogendsis in a
S@erqs “"treatnment” or "to treat" include any action
" inproves, prevents, reverses, arrests, and / or
i nhi E""é serhhﬁhaeélgé\?ﬂehwlefwamz@rl?aﬁnteaé lueptdgaens inseans,
as that termis defined an se erein [ reat
that amauet Pﬁa'ate\feoﬁo'apogyﬂa dﬁ%@rmerC%mtdﬁabﬁﬁwa@t
biSlogiddof fiddiSinBRFAPRNRESH a ingz-,qjeuggvsmamt Bpirhasel hismah tﬁat is

hyS| cal exam nation, neurol ogicdal exam nation, 25
beinaseLohthy Biraseatchelayelsrinaran, megisaldegioy oriatber giinisian,

wh|[{"f1 eRLiLags aﬂéwaﬂ&ﬁ e rl‘ﬁé"s?/rsndt(?ﬁ\%l&efﬁe & AN dRbfd King

he conpounds oOr agen he present |n¥ent|on
treajedr ddwus thedewns therapesticallyreftectivemamount’ ofhi bi t

OB RAREA, ool SRRITITE Sro ukoSAERAHARAF oo, moan
a sifficien eevantt, ondﬂaekmftqn@nd mlorerofam eompchnds or compositions

of%gglﬁ\?%ﬁb?ﬂgoéro?hgg tg%?‘%#&% tra%Q lrdghﬂeﬁ%’&sov n a subject

orheatEm in hbed o sochi freatupent, urdwlbrhbacabaueaﬁemts re\aarsale and/or
iti.on

b . | .
PrEVEOtAR PhRPIAPIaIEhERBo e als 6 Py bt antioderists, or
sﬂ@“éﬁdS%;ﬂl@%@é’enﬁlé etThe rahgewmﬁs refuired for these different
thgrang ool plfenaceRuing &6 te Shaflite FIRHGIRE Suniéet or

pa’ﬂé?ﬂ rahd 18 preGideliritidof mamé}abemmwéte@rf act ive
compound or pharnmaceutical agent that elicits the 5

bi ol w%aqn thP RfeEsR! AAPTHRR FoRkRcP 18 o beraPy pE sembination

' l
o8 Pl RS o 9, SHBHS Bk R

onfermnla Hbanskenaor sVore: suiiable Rharmagestisakagent! itherapeutically
ff%ca%sﬁn%md sf)?ﬁ ‘i’ﬁ??l@ HdhmbisesEHe c%ﬁ:n%ﬂ@nto?r fsr taken

erapeuti Ca ective anount erapeutlca
togéﬂmrtswtdaautk@combmﬂﬂ affectglisiisithe cleshad diolbpicaher emen:hcmal

retrsfﬁgﬂg% 1983 ﬁggﬁglé ! tﬂ%ﬁhé@é&(}hnc&h&ﬂéﬁu% : ahld nﬁ?g)rf] 'EthtﬂePépy
cqzmpdsnog aginintmdiont cpfca ebimpoundaf fdehulac(l) abiormula (leand at
le%gpjsr?g Suitable pharmaceutical agent would be the amount of the compound
of formula (1) or formula (1) and the amount of the suitable pharmaceutical
agent that when taken together or sequentially have a combined effect that is
therapeutically effective. Further, it will be recognized by one skilled in the art
that in the case of co-therépy with a therapeutically effective amount, as in the
example above, the amount of the compound of formula (1) or formula (ll)
and/or the amount of the suitable pharmaceutical agent individually may or may

not be therapeutically effective.
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or patient in need of such; treatnent, inhibition,
abatenent, reversal, and / or prevention of

wepiorepisegenesi s, the effects or synptons of PCT/US2006/048682

epi | eptogenesis, or side effects of epil eptogenesis.
The range of doses required for these different 15
therapeutic effects will differ according to the
characteristics of the subject or patient and the

preci se nature of the condition being treated. Werein

t he Asesedthdreirgtihe mTrrhs“mb-tbetaiV’tw&‘tbdrhbmthm therapy”
n| s rat.i on. of

srgﬁlnbl nattI org\gbnﬁhg% gl)OQ/L{H;eﬁnB éﬁ t?nfa’*eo Ao "F }HJF':?”PQS%] Sr more

ccﬁfﬁ oQﬁGs ©1t' fdi‘ﬁTLﬂa (l%g)lﬂ lf(?r?hdxlta (D ark aamﬁt atiom \flelgeWe or more

eu | ca e Cl] ve anoun
SUilRtT PRBIM P FELLSALBORBLE S Vhe e STH GOMBRERT(S) 0y JoRRHLE or
fotrmia (mear&pm 8GR baakmatbaiida ddept@fars ﬁdmlms%ehred by any

bi ol ogi'cal or nedicinal response.” For exanpl e,
sqnm%mﬁn&; énmyltme@&ly Aaequantially cseragatele Py a single

de?Jt eqﬁe%oﬁ%mmmg)bgﬁfofrmw I of Fdrmula

ornu east one sult
("b mdﬁeeaw pla@@nacatﬁmad aﬁ@nt(ﬁbamdmmgtereﬁ@ separate

R T A s e

carakeund ooy herthesamqedtﬁemeny ﬁaﬁeommmblme@f fefmela (1) or

fo%rgﬁ'riae L@ganr} ra%ﬁfg g%'h %ggéﬁﬁéélt en't:¢§{) W%L . ks,gered via

-theasmamefor différeat m:gtewldf ladanihistradipau tE>emhpigs ef Bembleemethods of

= GRS b B TR RRP pehy VG B b gauscutar
(irdfdubicutindoe (8¢, tr&hlsdeﬂﬁ@lf HBE eo¢tak GCoﬁmﬁnhds may also be
i ndi vi dual | y W\% not be therapeutl ca

agpigierea dirggt S BySHEn el dTe i gsbimited to,

lnﬂ‘é%érétﬁéﬁ 'lr'itra\ﬁéiﬂné@éﬁﬁntrﬁ@eHﬁé@&%nc@ﬁﬁ infrafAdd2dtihfcisternal,
her apy” shall nean t'reat nent of a subj ‘ect in need

mtrnép apg / &drﬂemrrgrweal Rytenef gemipistatien pyslgliyenoyia
infrREFAHIA dr ihtrRlei@braihdellds) ahd / 6P BRIHMAE IsAPitiiol bmfmﬁ.t Yump

" nore suita phar maceuti cal agent ( wher ei n

d@aﬁ%uHbes;orwourtd(ﬁimﬁfqrmul@.(l)svrff@rmw)aa(ll( anyl the @uutable
pﬁé&‘rﬁé’éﬁﬁnc%?@%@@b‘&%a Qﬁﬁmlg@re? a%camg't:?%gfﬁgaﬁ’é(ous or

any sulta sI mul t aneous Yy, Sequ
alspating eegimang, mt thg sagieeor differentdiraes daringdhengioarse of the

SRS, SRR I e by CidRdd) of Tormita (1)

Ssui ta ar naceu agent (s) are
adm nistered in separ ate dosage fornms, the nunber of

be- A8 WAt Ve LR ke BbaBo by SRl
phaymaceutical agent” is intended to mean any pharmaceutical agent that has
one or more of the following properties: antioxidant activity; NMDA receptor
antagonist activity, augmentation of endogenous GABA inhibition; NO synthase
inhibitor activity; iron binding ability, e.g., an iron chelator; calcium binding
ability, e.g., a Ca (Il) chelator; zinc binding ability, e.g., a Zn (ll) chelator; the

‘ability to effectively block sodium or calcium ion channels, or to open potassium

or chloride ion channels in the CNS of a patient, including known AEDs or are
therapeutic agents useful in the treatment of Substance Abuse and addiction,
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formula (11) and the suitable pharnmaceutical agent(s)

may be admi nistered via the sane or different routes
w@Rooakindssd strati on. Exanpl es of suitabl e nmet hoPlST/082006/048682

adm ni stration include, but are not limted to, oral,

i ntravenous (iv), intranuscular (inm), subcutaneous

(sc), transdermal, and rectal. Conpounds may al so be

15 adm nistered directly to the nervous system

including, but not Iimted to, intracerebral,
inclntirey bot netlirhited to,metasiopie; dmﬂﬂmmtbtmropfohnantipﬁychotics,

| | /
arfifRipresfiniE betfadatapinath SRR, sRMrneltn nalis one
i n: L Iaféféfniﬁj/Itﬁbostruﬁtbb&é/ﬁhﬁﬂba@éutitgwébeﬁt an%%nnzes NMDA
ca e W A . ’
reEaREE R BIPRNNEA 1€ tors: (50 o by BiNaRdothg Slycine
bifding2dteo 2 ePNRIDR ¢8c8pt6Al) RAPOF (He) ag@t diyments GABA

adm ni stered accor di to simul taneous or ~alternating

inhBgiahY | deﬁfeQﬁﬁ'égﬁﬂﬁ'egﬁ‘dePP?aéﬁeent times during the
course of the therapy, concurrently in divided or
single forns. As used herein, unless otherw se noted,

t he Ineadiition; thetisuitzble pharmaneutical aggatt maysbe any agent
krid%ﬁf@gﬁgé%égfs%{%tﬂﬁ q‘?#@ﬂ%@%ﬁqf {t&i‘lcoﬁﬁt}ng] ?‘ﬂo}g !@é}{‘{n to inhibit

ng propert
emmwger)esml\/sucheagmﬂs wom"ag@m but not be limjted to any effective

ASDITANESOR TR anCRISRE RS et LR Bt B oikyprgstin the

fumrg, foraaxample sumaba; agentsahciuuim, bundrengot lahitéd ty;,

cfodmadbpiie e Shaneat P wHioRt itbhiss: Sabapentin,

lakictighne, qéveuiracéteml @xoarrbampmbapneh@bamttat @hepgtoin, pregabalin,
of assium. qr, chl rldelon ch nnelsmthe%of a, .
priRido Yeligrlting MATRRA0R ARSADBIE, LoRirarm#iS: ¥pisTpRte. Vigabatrin,
z@ﬂ@é\hﬁdéﬁiﬁrﬁbdlaﬁzebhﬂast badbiftiatePbr Sbdpsti n%hwée and
addi ction, 17 WO 2007/075834 PCT/ US2006/ 048682
i ncluding but not limted to, nethadone, disulfiram

bupr ?ﬁé Erm a@bil@ﬁ%?hl%tfél%sto a BRRdrdePsasaRMUhction characterized-

benzo I.azepi nes, uspi rone, nal oxone or nal trexone.

bypther periedlig, anchenprediciable griearianse el ssizuragdhee, The Treatment
ofaé"ﬁl@ﬂw ;"?I?ICM&. lﬁn%%ﬁeé Ofﬁlrgttﬁ'}]m ﬁgnrfewg MR Edltor

recep Tdi n Cl ne "bI’ndin

L'PPWOﬁfVWIthMDW lilwm rﬁCtﬁmﬁmtﬂhan & Edrrzajémt &l MQologlca

Bpbufeh, 3 i oTedl Boli rerStadibBs ot by
re@ynagemstrelrﬁn Mumsshammﬂ with auirevidariti provgcaticanare

hat. hi
olafie BSTREDYE” ElenSiSaRx b8 GPATTR or [y Barelated fr.some
kihd if trgjdnyt, onalfyrnedtforcodn &@mage to the central nervous at any stage of

life. A subject is typically considered to suffer from epilepsy upon experiencing

two or more seizures that occur more than 24 hours apart.

Clinically, an epileptic seizure results from a sudden and abnormal
electrical discharge originating from a collection of interconnected neurons in
the brain or elsewhere in the nervous system. Depending on the type of
epilepsy involved, the resulting nerve cell activity may be manifested by a wide
variety of clinical symptoms such as uncontrollable motor movements, changes
in the patient’s level of consciousness and the like. Epilepsy and epileptic .
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AED or anti-convul sant known to one of skill in the
art or discovered in the future, for exanple suitable

wa@o@nssssfcl ude, but are not linmted to; PCT/US2006/048682
car bamazepi ne, cl obazam cl onazepam ethosuxi m de,
fel bamat e, gabapentin, |anotigine, |evetiracetam

oxcar bazepi ne, phenobarbital, phenytoin, pregabalin;
15 prim done, retigabine, talanmpanel, tiagabine,
topi ramate, val proate, vigabatrin, zonisam de,

seimmes dndzsyridreseshanpbeusiassiiedin aaeaiety of wayadBeesThe

TrngﬁQ%r?tr éf %ﬁ%és?{fﬁmcfpﬁé?%SPFa%gﬁ%dTﬁﬁg‘EHm&( BafdWyllie, M.D.
Edjimb,r Iewbptﬁcmi Wiltiamsr & MMitlienef200s1)z HeweySs @s Udesl herein the

ooy el M SV SAB e g o
to Wdlbdia s l&dMﬂl tipes, of%lﬁlbptl&eIhWes &n@i dymainormeshiecluding; partial

el 55, PBLIIN'G SHTEPEn CRTIR R BRI P rep haNarg 1S Seneralized

toRIBLEAbRAIL: coPRILISIORS aha?ijewéliﬂed/\éélhmds ®wtitledhvulsive and
provocation are classjfied as {)I | eptic. Epilepsy may

nagsony s and unclasgifieskepilapiCa®ieyesome 25 kind of
injury, malformation or damage to the central nervous
at any st.age of life. A subject is typically
consiEpilentogenssis’«f the sapieplaganicyacessp gpp@fﬁgm@onsnsts of
twtowl%es‘mﬁ s ﬁﬁ%ﬁ&'éc?ﬁ'lattliﬁé ln‘?étFIHHs 5 tise bPé’ébrﬁ‘iano‘h include

'y, an tic seizure results froma
prspti;dlantlamchfmlmmwtélcmmlmsiratmm@m\g@f e gprnapungs

de-PBLR FALIPEE Lk the LES QAR 53‘%?@%&“&%%% > 3P 8‘%%‘*‘"9

e nervous 's
thebe stoyees tf treat, Inmipby prevehl edrest log reeaisetthagubsequent

SRS B iR ST ERkE s Yl gkt o o
sUB@TRMebd tieasgles in the patient's Ievel of

consci ousness and the like. Epilepsy and epileptic 18
WD 2007/ 075834 PCT/ US2006/ 048682 sei zures and

SyndrpaRSstEpildpRogems stddeci Hribvin a@rth@tiryitualfmwusr (rjasy stage..
The Treatnent of Epilepsy, Principles & Practice

The initialiasult ok lmma'rsr?@wpnlyea braip-dargagingriniury GaPaeddy one
or\%lok'é R rﬁu‘fﬁu&é B pogéigl%)fac{?ﬁw&ﬁdm@ {SSHEMPBIES trauhiitic

terns; epsy"”,  eptic seizures" and "epileptic
brajm ummmcla@legrlﬁum arsﬂ penetialing Beamtrmmr@%méwglcal

proRkbUGRL| 'éNQeihfékgl%ﬁ éﬂaw §¥nﬁi’r%§nﬁlgcbé&bﬂgl rrlé@f Adifié, viral

sel zures ['ex and partl al
engaphalidis, baoﬂemahgelte@r@leatacalssm@ewgw%%r@ﬁ'® Cerebrovascular

di§8axY rgs?uc%‘ Ss %%k@ed"r%gid t%:%’or%@lb@ i ’fopgﬂ}npi@‘\(‘h’él&jﬁéﬁ\t

onconvul'si ve and uncl as
glienasy msurosurgery (such as for example cranlotomles) and status

epilepticus. In some instances, the initial insult will be a result of
developmental problems before birth (such as, but not limited to, birth asphyxia,
intracranial trauma during birth, metabolic disturbances or congenital '
malformations of the brain) or as the result of genetic determinants.

The second epile‘ptogeni,q stage is known as the “latency stage”. The
second epileptogenic stage includes the process of neuronal restructuring,
which is characterized by recurrent seizures (e.g. symptomatic epilepsy) or by
symptoms shown in analogous seizure-related disorders. The epileptogenic
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10 "Epil ept ogenesi s" of the "epil eptogenic process”
generally consists of two phases. It is intended that

wo b@7mesods of the present invention include PCT/US2006/048682

prophylactic and / or therapeutic adm nistration of

any of the conpounds described herein at either the

first or second epil eptogenic stage or preceding

these stages to treat, inhibit, prevent, arrest or

reverse the subsequent 15 developnent of epilepsy
poocessimm alsallmgobsewedzameng peetarts adctmallylenffering from epllepsy

' of égéﬁ)&%s L ed tmeiiete 4ls?r gﬁe Ill'féétsee r§§%§<§% gglngegﬁfg)ersons

suiﬁemmglfronnepliépsy atenjhenyselges epﬂembgemduhahat ﬂfﬁ;ﬂ@hago make
cause

20.0r nore mul titud
e b of slsodiians Soirgires Biores il 8 oxienihibeiarea of
nBRAIUR tisauerthat iNShBjEENG ddiztive Rit) DrehaRS tHE sBRAfe disorder
trauma, or a neurosurgical procedure; CNS infection,

marefesistant e tesaimand, Thaansesrenees fhhis progessalfor a patient
whaehalselZ e ISGRY] |§|th§lelh%t§éi‘iur§9§§ﬁ§ Yo ‘Pfecon'ze more frequent

neurocystlcer003|s) cerebrovascul ar di sease (such
apgmaRie spveseansd eliep mersdesistany, tOftmatmemw@ conventional

ARy égr}fi‘ﬁtssgﬁag ISP tHeengaﬁ&%Hrée‘Tiu/re(llﬁﬁ‘é ?%nggrm neurological or

exanp e cranloton1es st-at us cus
peychiatticedisordess |amal¢gﬂua mplbmylmabbeQOMMeaslngly severe

o TR e o e e D .

during birth, netaboli c d| st ur bances or congenit al
ns.of, the brain

o R P BB BB e el 5, EEdf Bl than those

Iistbd@)dve Isuohmasasy tHeeingestiemoy cetrmnds'meh ephéepiddenic
e%ié}lt. B eni ¢ ﬁ &\ﬁe |ncludﬁs t he }Sroc ss of neurona
PPIEYiRY, &-dr RSy CNOYRPIGHMPAICaRARS SHEN @Se PR *araRlgy frigyclic
afBdepreesans, @loz%wm R lithiueRiahaRBg)ike! THe nfsthBd® BB the
shown . i n anal ogous sei zur.e-rel ated di sorders.. The

PERRan: jveItionareRiop inisnded 1o freat mrererh GrmB4nbint and / or

réVePs6 Sise BB 0cRIphieMEIUBIRPHLRERGhREY 549 BedA it ﬂla{éél dy factors
suffering fromepilepsy or anal ogous seizure-relate

Wi bieder 19, mwseeﬁh@wcégnﬁadﬁer REWRIRFLHY hesosamspileptogenic.

suffering fromepilepsy are thensel ves epil eptogenic
in that they tend to make the occurrence of
subs dfgeanmpeunds o4 forprua (1) iakgl fproulaell) exsddeseribaddersin are

ugepuﬂi m%éﬁ%ué%le?§¥ %‘1’1@ Sﬂloé rée gb&ﬁ?& {Q%géc}’ Hfs}Srdefs. In
addiiannthe: compeunda s doremdedl)aind fonuba dtedascrived teerein are
uBhh BN LR D B8PS Blelh Y Bflucsor'diffeptfenesis that
results in the worsening, clinical progression or increasing resistance to
treatment of epilepsy and related seizure disorders or to the de-novo initiation
of these disorders and their symptoms as a result of some form of injury or
trauma to the nervous system. '

Thus, in an embodiment, the present invention is directed to methods
which allow the clinician to treat the symptoms of epilepsy, other seizure
disorders and/or syirnp'toms of analogous seizure related disorders while
simultaneously inhibiting the epileptogenic process that is responsible for the

worsening, progression, extension or increasing treatment resistance of the

20



10

15

20

25

30

and nore severe and often nore resistant to treatnent

with conventional AED s. In a simlar manner, the
WO edodess3sei zure- | i ke response i n neurol ogi cal POr/USI06/048682

psychi atric disorders anal ogous to epil epsy nay becone

increasingly severe over tine or resistant to

treatnment as the disorder nmatures. Phase 1

epi | eptogenesis can be initiated by factors other than
.those |isted above, such as by the ingestion of
updeyiyingdisedsehprwesspT bgeneibodsqroprsrs, dhe psoghylactic or

tio I

wfrEO N BB nBRANGR (LA RuBNE P Tsed oRERBH A Atin anc
ephmptbgbaesnﬂwfenwmamomht orhaosepoea eompaurshof fmrrmnlae(l) and/or’

ed to eat. reven r st nhi bi t
rgprita (1L FE B8 riel hERDABHEE SPbiest Ml aipuliateous bets and
pragnis tive senztneaé edobjerfs@ﬂipﬁbms Mhhefd:wﬂ@rtaadl feagaition, is
@ pot ent | for a sub t to becoge @g gtogen C.
torgrzeslo iikih gad JF"’P PPrEresSAbePitRipognesis)in dae subject.
descri bed herein are wuseful in the treatnent of
epi | epsy and anal ogous sei zure rel ated di sorders.

addi 7 6RrtainmeRMEeRiBaRtESs the suiiestPEPaligntdAdeest %ﬂrgatment
(;frb\‘éraﬁﬁ/stﬁ%' é?ﬂﬂe&eér%éhéﬁt% neéafdf i reda@re P VitP S A‘E}Qbﬁ Rlay be a

revent rocess of epileptogenesis t
swb@GP wHoi g ﬁléea\@y shawnghe symntesals @‘ Q;glewys be., geizures or
t
cbRFUIRESTS, 4 BabRlGFOF Baliet WA Sndlin TR LR HoRRs on
apalogousseiiuergatedalisordeeie.gs mgucoercling, impulsive belfavior,

a?ﬁi@ﬁvé %reWag or ne{yo Lt nelﬂ{e) bt%&lé“@r étC{h%‘-qlﬁ'ﬂQ ok %%Hﬁn?sé%ttigm

ina resen vention
‘Therefotegdn wuermsﬁmﬂstheaﬁ)resehi lolveatldnmwmhe!es lainningaraned enethod
treat.the epil e ot her, sei z
foy Bt S BERNSE rm Ee s AP st DU DBLOTES P BPizureraipta

diiosdeiddns sdibjbet msméwdl ttasreol sTive nidthbutinsigidebehe step of
is responsible for the

PIRRTSARIRTY g 7 BRGNS NP BANGTLo e, sigoigh need thersof a

tHeraBb IREI! raséc&tvermogﬁt 6@ c8fhpdindOst Fobhafk3d) and / or formula
PCT/ US2006/ 048682 under | yi ng di sease -process.

(Iheashdaseriinst haein thaldrents mwﬂ Rievebtsothe eertregnas @fcselzu res,
caﬂmlgiow&téé&uret,‘él&eal&i$@r‘abrén need thereof, of an

anti- epileptogenesis effective anount or dose of a
conpbusertain eibemnembgdimentsi the subjeat ermatignt in peed of ireatment

(&%?&%b%‘ﬂg@lﬁ?@viﬁ L ‘bﬁﬁr\‘ RbEG lof tRAmBHIWith2a¢ %ﬁé%may be a

treats  an e Serzures or other sy
subjechwhgi has det shown the spagtemsof epdepsy, i.e., seizures or

convulsions or the symptoms of an analogous seizure-related disorder prior to
the time of administration. In this embodiment, the subject or patient will be
determined to be at risk for developing epilepsy or an analogous seizure-
related disorder at the time of administration and on this basis will be
considered to be a patient in need of treatment with an AEGD. In this aspect,
the invention provides a method for arresting, inhibiting and / or reversing
epileptogenesis. The method includes the step of prophylactically or
therapeutically administering to the subject in need thereof a prophylactically or
therapeutically effective amount of any of the compounds described herein to
-the subject that treats, prevents, arrests, inhibits and reverses epileptogenesis.
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able to arrest, inhibit and reverse the process of
epi |l eptogenesis in the subject: 1In certain
weredvoaiisent s, the subject or patient in need 0OPCT/US2006/048682
treatnment (preferably the subject or patient in need
of treatnment with an AEGD) nmay be a 10 subject who
has al ready shown the synptons of epilepsy, i.e.
sei zures or convul sions or a subject or patient " whi ch
has shown the synptons of an anal ogous
sei zure-rel ated disorder (e.g. nood cycling, inpulsive
behayi aor addi ¢ ) (!
at (e ShppstSi e ThosBra Y ShiehdkEsls B detRicheRt of o
sedaredisoridee op aasknedidismnder can freowiesreategthini arpubjeetl who has
t.ho 15frtratin apd preyenting. seiz a
suSaigea ey farml SERLY G mRog e Bie BP s Yo ehP e
otRERMst Rerierf Actoedingly) tite p?@éerd %\/émmns;bmplctds methods for
prophyl actically or, the eutic adm ni st eri nt%
trfatiis R nn SHESHN HBPEIRNG angH i BRI PPt geResis in a
su%fjé&qﬁ 'n\é%délﬁEkEHf c@fm@.éiﬁgla@wl|seém{gﬁfmmeasmméctaad | or

formul a f ) descri bed herein that treats a
prppbyiasticaliner Werangaivaly sHiesye @nauntgf ace?lmﬁpﬁﬂeﬁ‘stha?
co?ﬁn%ﬁ%é§af fehdf 6de Lo P of foPmbfd (I?hﬂdqtd?'%rmula (1.

enbodi nents, the subject or patient 1n need
t r eat ment (preferabl y the subject or patient in need

of t@hown oanEht ?gﬂn@E@(@seﬁ??ﬁ\}é tiBn. tﬁHF?h@tﬁbd"ﬁ}‘é has

not sel zures oOr
advantageousig ueedtto dresy mmatmtmhcats mtatﬁf@mm\g or known to be

o] .
Lg'gqﬂz T r@?'}l"a %‘éﬁ&uﬁh%ﬁ%@%“ V\gg n n%‘%t gﬁ 't(%1 S%I‘Léjﬁﬁ (\:/g yotrreated with
pméh&ynknmvhl ar’am:ondalsantmnadtannId;ﬂlc@(bAED)smeﬂinations. These

eGP RR R e SRR S BB 3 fbroorc)
In?ﬁélsté castbé tie deeigis tteussl tﬁ@n@had@ahue:mmumm ibie present
reat nen

an AEGD. nth |nv nt|Q,

inyeatonue B (et L5 g ARt hgeter Vipp ‘ﬁ?& 1 i, patient
in"rRM &f fhatdrbrafiitie thtﬂﬂpéﬁllé‘pto% asicratg QAEGD}”LKBEmdt herm is

step of prophylactically or erapeutically
definfchake¥s-i ng to the subject in need thereof a

prophylactically or therapeutically effecti ve armunt

of any of the conpounds described herein to

subj branether emhadimenihe prasent ipvestios, P"PHM%"I m@tm useful

SRR AR 4, S ML LEE i gpepy oo

seiputeedisoydaTe sing/ehanalegets siremptoms ia %@tt@arréleﬂed cligrrders

e
ol BN RIPSRARRR S YTl R dor  BhBherty
pteventing the extersiamoowoskening of the underlying disease process or the
recruitment by the process of epileptogenesis of non seizure prone nervous

tissue

The methods of the present invention are directed toward treating
epileptogenesis in a subject who is at risk of developing epilepsy or a seizure
related disorder or analogous seizure related disorder (s) but does not have '
epilepsy or clinical evidence of seizures. A subject who is at risk of developing

epilepsy or an analogous seizure related disorder (s) but who does not have
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5 otherwi se at risk. Accordingly, the present

i nvention provides nethods for treating, preventing,
wW@eee®tisay, i nhibiting and / or reversing PCT/US2006/048682

epi |l eptogenesis in a subject in need thereof

conprising admnistering to the subject a

prophyl actically or therapeutically effective anount

of a conposition that conprises at |east one compound

of formula (1) and / or formula (11). 10 In an
e;mtetmzjn’ orotheobeiziee disesdart oif avantloyoushseipetchethietaisorder (s)

t dt t ti t
oHERH BRERLT Wha iR ndr ey behy FaBRhaST it Sl tran,
artxehla%ous slemxmt lrelatémans@mﬂ?nt @) beit iesﬂrfoenf,;tett\gs*leatttetrrri%a(ltﬂadn the
W t re anlcnvusan or, antl epll e
o3 PREGIRLAN R SOVaiREE J8IaRAY Y b A eI IS SR TE rejated
digetddri (8).! TRid ‘Yreal FeRUMBLHE deterhfthad & tﬁe&ebsgﬁlﬂéh of any

In these cases the decision to use the nmethods and
fagtRriB mhagbiget sy tBPE§@Eﬁ‘H'Y s Reeinal histow payﬁleahaas@n@f testing

thial & Pﬁﬁéaﬁnféfofd&{;ﬁidféﬂﬁ% é\ferbgg R fop vaé@ Bﬁﬂéﬁﬂi or an

in need of treatnent wth ntl-epl epto
anapgpy's sgizurpaelated disosderds)i Tdgreliose this mwrmmaﬁb@n éhat a

p%;%?%g??feréﬁ egPrESFe?rHsk" BYSHy QbR h‘fjé‘efhsn@ér?Bgsthed to

treat ment “and/ or preventi on
deteimnine wheth@rahegratienhsbaulehe spejedwitbtthemethedsaféhe

%s%?\rt e%t%ﬂdlor anal ogous synptons in seizure-rel ated
I'sor whi | e sinultaneously inhibiting the process

of eE’ialtlepts»ybn@a'eat@mbtehelstgkuyclﬁaepbmmntmmtgmltm to, those who -

Xt ensi.o rseni underl di sease
&% 6L 0o JERAGR ol hifiy I et e i el §78m but have a
hngpi likemhﬁggmesgeh ﬁihrrm:ge eelrﬂuunyeenmelrt%daamaéw?.he“r Irﬁédld €al

met s, of the pres i NV n are. dir
cquBPR o fasir BhyraRmBRF ShiyeHECNelide’ ks bt Bty 1oy
p&tierits SHtoh Histsa) OPTRG st ISHIsOMAY ABadled ZTASS) dridmdiveflcarotid
ous seizure rel ated di sorder

di sorder or analo (s) but
a'&%‘é’é‘ﬁ&%ﬁa‘?fé'“@b?‘l‘%? signiticany; artgriosgiqresiseaspyell as Pat'enfs

aﬁ&nzw&%erﬁo%mé%%u 8all proBbdlte KIPhddifys)! i?iBN’(%als likely to
/ epsy of an anal ogous sel zure rel ated disord (s)
smm‘?pg

Rk olRgieal amages gug 1o WA PSP asBry could be prophylactlca"y
ag&-ﬂ %QQ@OQWS &Rhb tfn; E%o 8'1 %D?e@o%é%eﬁ combat
can e a

an-anal ogdus sei zurée rel ated |sor
ors@!b]l@t@s intyip hratscmﬁactmortaeemphjaa@mj wu th epil epsy -

OF 8fhg subjects who may benefit from treatment by the methods of the
present invention can be identified using accepted screening methods to
determine risk factors associated with epileptogenesis, epilepsy or other
seizure disorders or an analogous seizure related disorder. A determination
that a subject has, or may be at risk for developing, epilebsy, another seizﬁre
disorder. or an analogous seizure related disorder would also include, for
example, a medical evaluation that includes a thorough history, a physical
examination, and a series of rglevant bloods tests. It can also include an
electroencephalogram (EEG), computer tomography (CT), magnetic resonance
ifnaging (MRY}) or positron emission tomography (PET). A determination of an
increased risk of developing epilepsy or an analogous seizure related disorder
may also be made by means of genetic testing, including gene expression
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anal ogous sei zure rel ated disorder (s) but who is at
greater risk than the general popul ation for

walewelorysssyg epi |l epsy or an anal ogous sei zure rBCHUSZNOG/B48682

di sorder (s). This "greater risk" may be determn ned by

the recognition of any factor in a subject's, or their
famly's nedical history, physical examor testing

that is indicative of a greater than average risk for
devel opi ng epil epsy or an anal ogous seizure rel ated :
paifiiogderproomitkdectimigees.hi H&eedﬁohrmﬂndhj Bogawski, 8. A. Epilepsy

RRELAEN S 1178.@RoB), T Ehdindn RE SebrRD Tedlerdyidenearcn

56®uled2oe2)y eated with the net hods of the present
i nvention. Patients Q are reater risk inc]ud
oot TS screening saethgds gt i exaatele, emantoBaLedical

weaBps 18 rdétéltfnhllh)é sk faBRIrS tRAThEG b aSssuisteaWFite Bbkkfitogenesis
have a, high |ikelihood of such damage or injury

ingluydig bb'ésaaﬂ@lt@fi tonlor exaamle dnead tragp.aither slosasker
p@ﬁé‘t’r& uroé'—!fhl AWbEeditesUERIS REbcits, kE)‘%xc'te%]erlntongnral

patients WI h| story of Transient
Tmeram@l Neyrglgia, @erehr@mceléﬂrroils@laswmeluyhrtg leuigaotdingited to,

SFOKP LY ahﬂ%%‘f QTA(\)E' B?ﬁ t@hbR 'S E49FS F?sctld’&&%slgsporphyna

patients 0 a neurosurgi A proce
mietakeliti em@phalammyddaIQSWlthdtavyamncluslufg‘ kut not limited to

o4k SPARERL Lo R g

anoxiaretiborb o toikh wguitydofi aro/l kidd, setedhrar salsy, learringy disubilities,
n Vvio ont act, s 1S, boxi

at hl e S suc » The .
ooty teitnnof fevls PRV ISRIS; bibeaarot S5bsp iindacamiy
hieforyltd epiiepsy ot alnly\eegéuzom Eél@té@ﬁdlsdﬂjﬁrl frflaehrHatory disease of

accept ed enin ds.to determne rjisk factors

heskizin of Q&’%e l@éﬂi‘gﬁgﬂ&#% dr egu'm'@gfwﬂep gitipeur digert or by
p@@emw eraisPEX, GHRI1SdIAG bR ndN AhMBAUS SRiaTiE 8né %éahaénphetamme

di sorder. A deternm nation that a subject has, or

toxicity; Pareptal ensaRasinbl, agd té%myﬂllﬂbmﬂ%“% thia lower
s&h@lf& ﬂﬁésﬁéldﬂﬂclﬁﬂﬁ{g(’?%*& gfé‘fr%cfu%t%r%dsdqhsé’é dRfidepressant or

woul [ so include eva uatlon
aﬂhé’ﬁwh\@tmﬂ@ﬁl@tm@rough hi story, a physical

exam nation, and a series of relevant bloods tests. It

can al so include an 30 el ect roencephal ogram ( EEG) , :

conpliherdatermipatiphyof V@digh pﬂﬁgnta mayrteswih fliom trieatrgengwith an

AU By BS. VA 908' e UK BPBYHERTL o Bpjgpey or oner
smpureedtsprcdmr amnamanhiogous seizurarrelated alisstddr emyolm basayl on a

végjée‘;tg Zxﬁgggogag§ rggﬁ(esi'spgr ei%%%aﬁ(ergst |‘.:‘onu%h 'lgﬁ)a%ersgnclude but

are not limited to, gene or protein expression profiles in tissue, blood or CSF or

the presence of genetic markers such as SNP’s.

As used herein, the terms “surrogate marker” and “biomarker” are
used interchangeably and refer to any anatomical, biochemical, structural,
electrical, genetic or chemical indicator or marker that can be reliably correléted
with the present existence or future development of epilepsy or a seizure
disorder or an analogous seizure related disorder. In some instances, brain-
imaging techniques, such as computer tomography (CT), magnetic resonance
imaging (MRI) or positron emission tomography (PET), or other neurological
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WD 2007/ 075834 PCT/ US2006/ 048682 profiling or

proteom cs techni ques. (See, Schmdt, D. Rogawski, M
WGO\200E07488psy Research 50; 71-78 (2002), and LPCT/OE2006/048682

W Schmidt D. Epil epsy Research 50; 3-16 (2002))

These screeni ng net hods include, for exanple,

conventional nedical 5 work-ups to determ ne risk

factors that may be associated with epil eptogenesis

including but not limted to, for exanple, head
irhagingdecknigoes andsedsed to detertnintiwlgztheearsubjsdiis at risk for
dgrolcedureséﬁg%s feé:tdl on bacterial or viral,

Y?&BH%%W‘ %F‘EP\A &s&r Bfovascul ar di sease,

I ncl Edangplby tof @Qitablemgbﬁférkékd,s fosme)heatnbd@ohtrﬁé fivention

rain edens,

rwb*qﬂ’!)prqbzr?aré rZE\?tt h}g{)t@ﬁa‘}l thef %%w%tmﬁ/ ﬁ ?\ﬁ%{ %815 or other imaging

tedhinilicy\@f sclbyrl BfopHY oPQbIdrhc.mkS@dmttﬁe hi pocamPus or the
sedati ve- hypnotic or alcohol w_thdrawal, abnornma

pp?eﬁqr\@st%mﬁﬁ@é Pl isaleregis (WHSY @F similsr relgvapt anatomical
thdM)ggf Qhe Q@fe&'i&{jm RSy sﬁ%ééf sérﬁﬁﬁ Bt ﬂ%sr igs of a molecular

disabilities, hyperactivity, histor
Speeiea ssichris amr@lem pr ethesthiechersjgal bmm%ld@r ¢.gniglgvated levels -

of b Mo frotSRIERDOP(GIRTE) Br SRBIA LRSI o Buffilronal
degrddadiongotiodipict , orchtbigr évitderce fitono surregatematkersatr iomarkers
I I, t f ' di hut.. I d; t
f a8 RS A R 0 B Sl B8, .. an
Eﬁﬁll saggestive pf aalre]adizurﬁ eﬁasddrdet omﬁh faratoly mﬁé f@nzaret rehted disorder
ower seizure thres i ngl udi chotro
(ST EREY REes o 2uES I Pebindal PrBRdmaon Sisrinye olated
dimddj@rati ons. 20 The determ nation of which patients
ﬂgneflt fr treatment wth an E patients
sexpeciad Matmany gie s ﬂ@mﬁﬁ@fut@smgew;d%wanew of |
d@téwbn tééhﬁn@.b@scwm Q;red&évé%p@dl irffhe REGES B9 .hﬁérﬁjed that any
rel ated disord based on a variety of

such maskat er mwpg v¥the exjsiangelrrossigdHiuse sleyelapment of a
sbBake ARorlit re??e?&f of8h elddfb%&ﬁ’%%% ggﬂ%flﬁ%%{g &EBF&E‘H’ as the

expressi on p €s In tiss
Igttesdemn és ubed &ieseine may e vsed e theymetpds of Iys irveation for

dEFérrﬁhng Jnlﬁnriegd‘ﬁg tt%lértﬁwgﬂfl{wﬁgqﬁé l?:%%;g@ﬁﬁon?hﬂméﬁﬁﬁdf of this

ngeabl’y and refer To any anato
ivieobbBri cal , structural, electrical, genetic or
chem cal indicator or rrarker that can be reliably
correlated 30 with the present existence or future
devellm pmesthbodinegnt efihy pmesentsni/ezmucm teizarethe is directed at

pBﬁ ng hséu%I ezlil)'% e%sgl%r%ttnegpl epsé‘,?/rre?ated selzurgl?lkeq‘nsetua}ol%%lsdal
phenomenon or an analogous seizure related disorder, as defined above, and
by taking advantage of the ability of the compounds of the present invention to
reverse epileptogenesis would allow the gradual reduction in the dosages of
maintenance medication or intensity of treatment required to control the clinical
manifestations of the patient’s epilepsy or epilepsy related seizure like
neurological phenomenon or analogous seizure related disorder, as defined
above. |

Therefore, as the treatment with the methods of the present invention

produced improvement in the underlying disorder, the patient could be
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i magi ng techni ques, such as conputer tonography (CT),
magneti c resonance inmaging (MRI) or positron em ssion
wo omograsphy (PET), or ot her neurol ogi cal 24 WOPCT/US2006/048682
2007/ 075834 PCT/ US2006/ 048682 i magi ng techni ques can
be used to determ ne whether a subject is at risk for
devel opi ng one of the above disorders. Exanples of
sui tabl e bi onmarkers for the nethods of this invention
i nclude, but are not limted to: the determ natian ty
withHrawicTrosn i shaintansingg medicatien .!faﬁ!@%'ngd?utmtém%%ds o the
ﬁ'{ﬂo‘ﬂﬂ% dt rt?(‘-,‘ %&g@ntl ifg&ntidh fﬂb?n&hl?@@ﬁélﬂ@m re 'be\'rﬁ?used as sole
presence o al tenporal sclerosis S) or simlar
therapgv dinusaagadient avith epilapsyoyya mﬁ'@t‘%ﬂﬁr&ﬁ hemapy,of fe.

t I [ I ;
cofftrufitle A Sy BE Wt FHiRe AED IR RY @atment with
onbl amaokeot the gcompeliadaipéthé pradent imfention kag reversed the

rotzﬁ.{grpi f cto (CI\ITF) or elevated serumlevels of
”"96 ¥ie ' %%r dation product; or other evidence
f r onprelioF @gal in 1 5ﬁrc83ulﬂ detarrainé draw ramw’(ytthe:qmlubeme taper

balggglgann glug,gagfﬂgwg%%gg i\gem§é%@pgm I E&%% ag< nrlgglph seizures
or%é\“@ﬂgﬁﬁ%ﬁétesEldﬁéme@bﬁﬂ@umw@msdmér epi | epsy

rel ated sei zure |i ke neurol ogi cal phenonenon or
seizure related disorder. 15 It is expected that many

mor erﬁélsrbs*an@rfw&ﬁfo% |§td|r|éc¥éd1€b ethes itﬁrthétttéd!ﬁ]ent
detection techniques will be developed ipn the futu

preyentior, m@@d@@l@marr@ﬁyan%eh"\m%m Ob PPIIPRICEEPEFISFOmPrising
aotnl?lﬁls"?é(ﬁ % %&R{Je&qﬁﬂeghthe%d’fr Sréi@%lé’ AR Bjedfindeed of

| ZUur e eps or an anal ogous sel zure
treraéhmwwm esrmAE_GD aéhera@euhsatlseandémnrgpﬂxlé\atur?ékve?ffﬁcﬂve

aﬁ@%ﬁ%%ﬁ&% T o fgﬁ#\n%d '}’B'r ?oﬁﬁlﬁﬁrql}igsﬂs d&crifdd herein.

'ng Tt e nee nrent W t
conposi tions and net hods of thls invention. In an

nbodi t of . .th [ '
Ty B PO 6B o o s
cdr&hsiimcbf toRirdgen dnd«iaettq;dur gﬁ agogwr eziﬁbtp)%lmmrtmﬁd)lme presfmt
anal o se rel ated di sorder,. as, de
ingehen oSl e Py Meapigsating & AHrPEE) ape et n
ye GMRBEIISmBbdirhenPsrbe Presamieinvention B’ arelBf aee each hydrogen

Fﬁ | | ept ggenesi s woul d al | ow t he gradual reduction in
orfiReagdFh@® eAch mathYlenance medication or intensity of
treatnment required to control the clinical

mani festations of the patient's epile eps

r el ainean eEmbadiment p@theppresent mvenl%on ?é‘zlz)a is gelec edy from the
group consisting of —CH,- and —CH»-CHp-. In another embodiment of the
present invention ~(CHy)a- is —CHo-.

In an embodiment of the present R* is selected from the group

| consisting of hydrogen and methyl, preferably, R* is hydrogen.

In an embodiment of the present invention a is 1.

In an embodiment of the present invention b is an integer from 0to 2. In
another embodiment of the present invention ¢ is an integer from O to 2. In
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30 neurol ogi cal phenonenon or anal ogous sei zure

rel ated di sorder, as defined above. Therefore, as the
woe@abnsst W th the nmet hods of the present i nvEEI/USIV06/048682

produced i nprovenent in the underlying disorder, the

pati ent could be 25 WD 2007/ 075834 PCT/ US2006/ 048682

w t hdrawn fromtheir maintenance nedi cation including

but not limted to the conpounds of the present

i nvention thenselves if they are being used as sole
anbﬁrrelre]nbd'dhmnt af tipapresgntintdntism b épay integar from 0 to 1. In

Bl RS Frtstitich e\ BreSantiaferting ¢ Roen fIRpSOitom 8% e I vet
anbthm re@nlﬁtﬁdrtrhﬁrt WW@pﬁ’é@erﬁﬁmﬁérﬁrow @eadiim Idﬂwmd @ﬂs t’éﬁhointeger

rev nder | | ept |c di sor der
1Ry BItS B prelBratly SRuTHeSST4Pum A 1! Howst dncihes Smpodiment of the
PR GivdriontRREAN irha eralfrerh 0o &7 ¢34 ons and

synptons i ncluding EE br eakt hr ough sei zures or

ot her appropriate blonarkers of the underlying
e ted to

di sorder. 10 The present invention is d
nmet hods for the treatnent, preventio r essi on,
e

arrest and / or inhibition of epilepto
conpin anregnbadimenitsiféhe pyesentdneertjayt eeid selected from the
thereof preferable a subj ec(b ig need of treatnent
&nd / or :
prophyl acti cal () i mounyrey —alconpdund ‘el
formul a r%gand/ or a (F1), as dessyi
OFRRENSISYNE gh enbodi mERt of ™t he present invent i R .
is selected fromthe group CO@?J)SH ng of ‘hydrogen and
methyl . I n anQt her enbodi nent the present
[ ' £Sting of
d metthyl . (RP)20-yet enbddi nent of
. , [ ch drogen or
RL and R aréeach et hyl . odi fEnt of anke
present inveption -(CH2)a- is selected fromthe group
g - - and -CH2-CH2-. In another
of thd_g5 present invention -(CH2)a-- i's

9 consi S Qﬂot% BY:?J&&% ' i
preferably, R4 is hydrogen: r an %Qggg}ﬁhmégpt%veentron,
prEYeNnt invention ais 1. l O

L%
is selected from the group consisting of / O ,

(FP)c

(R C[ jk (Rs)b j%
e Xy
In an embodiment of the present invention, is selected from the

group consisting of 2-(2,3~dihydro-benzo[1 ,/A4ldioxinyl), 2-(benzo[1,3]dioxolyl), 3-
(3,4-dihydro-benzo[1,4]dioxepinyl), 2-(6-chloro-2,3-dihydro-benzo[1,4]dioxinyl),
2-(6-ﬂuoro—2,3~dihydro-benzo[1;4]dioxinyl), 2-(chromanyl), 2-(5-fluoro-2,3-
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In an enbodi ment of the present invention b is an

integer fromO to 2. In another enbodi nent of the
w@r@3mnis34 nvention ¢ is an integer fromO to 2PCT/HNSDE6/048682

WD 2007/ 075834 PCT/ US2006/ 048682 anot her enbodi nent

of the present invention b is an integer fromO to 1.

In another enbodi nent of the present invention cis an

integer fromO0'to 1. In yet another enbodi ment of the
_present invention the sumof b and c is an integer .
dihpdro-Betzo[2,4]dioxirefa 2-(7 -ahloro-2egeihyidrobehzopt 41dibRiny Bt 2-(6-

G T R S e

meth |®3wm&ﬁatberrzo@nuqm6xmyl)l 9-(5edHsiord, d‘ﬂﬁwt&e 50

consJ s

be(rﬁgali 44 9XM> ?péeéy éw%z%)% ditidra NeRE): 6fd1°>%oya> 2146,7-dichloro-
2 Bfﬂlhgéfo -BERestH mBRloxiy J IDe(ERRESR, 3-SR Hdnzolt 4]cro§iny|) 2-

is selected fromthe group consistin

(2gsldra-natisols-blli BN SR AmRiyHAeNzelt dldioxaly).
enbodi nent of the present invention, - is sel ect ed
fromthe 15 group consisting of

2- (2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ),

2- (benzo[l 3] di oxol yl'), 3- @ .

(3, 4:di h -b 1.4 X .

> (6"!:?” "§°‘lﬂo‘{ﬁ\7&F %9@75% E‘TSF\F‘A}'H’G&DRW ) is selected
fré?m(tﬁefgruop@o&s&tsﬁg@@b@aﬁﬂmm{mbxéﬂy@ xRB-dihydro-
bééﬂ%wglgg%ybégéégc%lu&g,quaﬁfy%rg-Ee\A\lz)oﬁqgf |<§)x7|r?3%)3 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxiny!), 2-(6-
bromo-2,3-dihydro—benzo[1 ,4]dioxinyl) and 2-(6,7-dichloro-2,3-dihydro-

benzo[1,4]dioxinyl). In another embodiment of the present invention,

is selected from the group consisting of 2-(2,3-dihydro-benzot1 ,A4ldioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxiny!) and 2-(6-bromo-2,3-dihydro-
benzof1,4]dioxinyl).

In an embodiment of the present invention R® is selected from the group
consisting of halogen and lower alkyl. In another embodiment of the present
invention R® is selected from chloro, fluoro, bromo and methyl.

In an embodiment of the present invention, the stereo-center on the -
compound of formula (1) is in the S-configuration. In another embodiment of
the present invention, the stereo-center on the compound 'of formula (I) is in the
R-configuration. |
In an emboediment of the present invention the componjnd of formula (1)
is present as an enantiomerically enriched mixture, wherein the % enantiomeric
enrichment (% ee) is greater than about 75%, preferably greater than about
90%, more preferably greater than about 95%, most preferably greater than

about 98%.
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di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(7-chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl), 2-(6-

w@ bdogrozssbenzol 1, 3] di oxol yl ), PCT/US2006/048682
2-(7-nitro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(7-
met hyl - 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(5-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),
2- (6-brono- 2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(6,7-dichloro 5 2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2-(8-chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-

S T P W—

trenbobstitaahtso$elebe difoe sastorimumndf thie variables gefired e@rein (i.e.

! R BP0 PP N 3 iAo SR Ll S B2 X indiviaua
sdbétitueht or any sabebhyfubdtionsritt befddtb @Xidmy the complete list as
2-(7-chl oro-2,3- dihydro-benzo[ 1, 4] di oxi nyl),
dﬁf'éerd%&fﬁ‘ﬂ-- 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ), 2-(6-
br ono- 2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ) and
2-(6, 7-dichloro-2,3-di hydro ~ benzo[1,4]dioxinyl). In
anot IMaPrespBi#tivemongrouriis ¢frthedmesentianention, are as listed in

T%Bl(é;sc% ?%ilc&hpm oriHl F?H‘l S tﬁ%;ﬁ%ﬁn}_inxgntion are as listed in

ydr o- benzo | OXi ny
Tablen§! 12 Tabigh§ anel 2 balof, thajadilwxnrhdgddeshi$tereo” defines the

e T O

sfared boedgMVdbere noresignatignads listedy ges cangbdumderas pkgpared as a

. j t_of e present .20 invention R5
B BSOS R, RGeS SR e AR R e e, e
steme esdondigueatiorofvat basprasetiie émastidrhencaliynenriched starting

ster.eo-center on the conpound of formula (1) is in

MRl conf | guration. In another enbodi nent of the
present invention, the stereo-center on the conpound

of formulg (1") is in the 25 R-confijiguration. In an
enbodi mend 3B L5 21T t e 242 S OF O illoa )z lf
formula (T) 1S present as an enaggi o rcaj Ty

wh ei n the % efjant jjoneTc
enrichment (% ed -3 @Hg)g-a-nNab@gt—Ré%

preferably greatal—dan  about 90% nlire Neferably
greater than about 95% nost preferab@y greater than

30 apout 98% ~Z& WO 2007] 07583 ‘PLTIUb;VU67U4 82
Addi §i onal =¢b:m, ent s OF the present |nvent|3E,
D NS, (e tho " lstereo| (CH). | NR* | R’ R?
2~(2,3-dihydro- '
1 benzo[1,4]dioxinyl) CH_ NH H " H
2 2-(benzo[1,3]dioxolyl) CHa NH H H
3-(3,4-dinydro-2H-
3 benzo[1,4]dioxepinyl) CHa NH H H
2-(2,3-dihydro-
4 benzo[1,4]dioxinyl) S CH: NH H H
) 2-(2,3-dihydro-
5 'ben‘zo[1 +Aldioxinyl) R CHz . NH H H
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the substituents sel ected for

vari abl es defined herein (i.e.
war@7Ahys8as e | ndependently sel ected to be any i Pdi/vUBZ0&D48682
5 substituent or any subset of substituents sel ected

one or

nore of the

Rl, R2, R3, R4, X-Y

fromthe conplete list as defined herein.
Represent ati ve conpounds of the present invention, are
as listed in Tables 1 below Additional conpounds of
the present invention are as listed in 10 Table 3. In
Tabl ¢s 1 2u@,32dibgt@w, the col um headed "sterﬁo" 4
efipes, the stereo-confijgurati ¢n t he|carhon at om of
%ne het BPBE9 I'gdéﬂ)i' hed at the gﬁ?red d.| Wethyd | methyl
no desi gnag2 @ndihgdrd-st ed, the ¢onpound \was prepared as
a nmixture of stereo-configurafions. Were an ['R' or
s desbPgRgeilohldiaxinylst &d, "t he| stefzo- ¢BKEHgUr at Hon H
Was Sed e omericafty enrirchiied—starting 15
natel?gﬁfd$ggfggi?n§§%? sent at { ve Conpolinds of} Fornul a
€1) |4 bepze[iRA]diaximl) ( )& NHS- ICHA \ R2 NI No. H H
Ster¢o R I 8- MR- 2=( 2, p=—di-hydroTt .
benz o PLOTAP AR VS N 1 H| 2 .
B ( benzbphza[14 i) SH H HCR, (3)4NMhyldroH2H |3  H
berzol-t—4Lgipxepay—CHR2-NH-HHH—2{-2-3~dihydro—4
Bnz[ 1 42dFBTRINY) s o N H{H D2 3- BHydro B H
benzntﬂgﬂﬂdbﬁﬂgmyaﬁ{ahﬁk . NHIH H 29 WO 2007/ 075834
PCT/ US2006/ 048682 _5-(2,3-dihygro 6
banzo[ 1020aelFianyb2 (NH Sret hy! Gfda hy NH H H
Z-(2 ;@_&mw_z,@_gm%%g, ZTdioxi nyT ) CHEZ N ) H H
14 benzo[1,4]dioxinyl) S CHo NH H H
2-(6-chloro-
15 benzof1,3]dioxolyl)’ CHo NH H. H
2-(2,3-dihydro-
16 benzo[1,4]dioxinyl) CH.CH:> NH H H
2-(7-nitro-2,3-dihydro-
18 benzo[1,4]dioxinyl) S CH: NH ‘H H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) S CH> NH H H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyl) S CH> NH H H
2-(8-methoxy-2,3-
dihydro- :
22 benzof1,4]dioxinyl) S CH» NH H H
2-(6-bromo-2,3-dihydro-
24 benzo[1,4]dioxinyl) S CH; NH H H
2-(6,7-dichloro-2,3- ‘
dihydro-
29 benzo[1,4]dioxinyl) S CH. NH H H
e
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2-(6-chloro-2,3-di hydro 8 benzo[1,4]dioxinyl) S CH2 NH
HH 2-(6-fluoro-2,3-dihydro 9 benzo[1,4]dioxinyl) S

PCT/US2006/048682
2-(5-fluoro-2,3-di hydro 13 benzo[ 1, 4]dioxinyl) S CH2
hyd ro 14
benzo[ 1,4]dioxinyl) S CH NHHH 2-(6-chloro 15

benzo[ 1, 3]dioxolyl) CH2 NHH H 2-(2,3-dihydro 16
benzo[ 1, 4]dioxinyl) CH2CH2 NH H H

WER7MHsB H 10 2- (chromanyl) CH2 NH H H

NHHH 2-(7-cht oro-2, 3-d i

2- (7; Q%(chmlﬁm%cﬂ u;mymo-ls benzo[ 1, 4] di oxi nyl )XS CH2 gH
H 7- di hydro 19 b o[ 1] 4] di,oxi nyl,)
)%_!ihz \H éF'ﬂFnE[tﬂ %9081‘“6}(1- 2 di hyd 120 i H _H
benz¢[ 1, 4- g@gyd,ﬁydj.)o S CH2Z NHHH 2-(8-methoxy-2,3
di hydr o- benzo[ 1,4] dijoxinyl) S CH2 NHH H :
2- (61 br onBEPNY] H%fdro 24 benzp[ 1, 4] di oxi nyl) |S CH2 NH
sBH | 2- (%F’rd]dibknﬁw 2, 3 digydfo- 19, NH H H
benzal 1 _4]di oXi ny] CH2 NH HH 30 WDl 2007/ 075834
PCT/ US200@-0lgustbyl-2. (?jfh' orof 2, 3-di hydro 30
$6nz0[ 1pdhdo@diardxoiyh CH2 NH HIH 3302, 3-digydro H
Table 2: Additional Compounds of the Present Invention
' R O R
| T
7+ X—N—8—N
: | [ P
O R
ID No. ' Stereo| X NR™ | R" R'?
2f(5—_rnethoxy-2,3-dihydro-
23 benzo[1,4]dioxinyl) S CHa NH H . H
2-(6-methylcarbonyl-2,3-
dihydro-
26 benzo[1,4]dioxinyl) S CHs NH H | " H
2-(6-methoxycarbonyl-2,3- '
dihydro-
32 benzo[1,4]dioxinyl) S CH» NH H H
2-(6-hydroxymethyl-2,3-
dihydro- '
34 benzo[1,4]dioxinyl) S CH, NH H H
2-(7-amino-2,3-dihydro-
36 benzo[1,4]dioxinyl) S CH, NH H H

5

As used herein, unless otherwise noted, “halogen” shall mean chlorine,

bromine, fluorine and iodine.
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napht ho[ 2,3- 33 b][1,4]dioxinyl) S CH2 NHHH
2-(4-nmethyl 35 benzo[1,3]dioxolyl) CH2 NH HH Table
WwQ 20020884 onal Conpounds of the Present | nventPCHURDI6/@S682
RI11 ~ I Il'i NS NRL2 Y ID No. Stereo X NR14 R11
R12 2-(5-nethoxy-2, 3-di hydro 23 benzo[1, 4]dioxinyl) S
CH2 NHH H 2-(6-nethyl carbonyl -2, 3 di hydro- 26
benzo[ 1, 4]dioxinyl) S CH2 NH HH
2- (6- net hoxycar bonyl -2, 3 di hydro- 32
benz #slyggdihevdimylinleSs GlrI?erNhSé-lnbted the term “alkyl" whether used-

%rgéﬁ h%%ﬁ%ﬁy,g@t h%/l%stﬁﬂgﬂgérh mq\%@%g@%@” an liqaranchgd chains.
Fbe@zca{rqaléjaikymawa)s iclidte NétWHeth% p}@psﬂ hﬁf;ﬁwa butyl,
unl ess ot p)ervvl se noted, "hal ogen” nean orine,

1S Bp Db oG eIV (6 Iker Upjessoangnugsaoted, “lower”

- wWieH (&PRRN U8R SRears alt%f?goﬁ %hﬁlrﬂcoMBb@ﬁ@nCthﬁK"&a?rﬁon atoms.

noted, the term "al kyl" whether used al one or as part
of a substituent group, includes straight and branched

chali lee

i y'l% %sré;dg% l%“?rs@g)%gp%EMEéwé@ ﬁlltcﬁg’ léﬂﬁg g?hg an oxygen

ethqy uashpal Pféhe pboxadlasigabed istraigbh beb!artnfﬁelrtmm aliyt gxsbups For
élfh‘ﬁ?é, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the

like.

As used herein, the notation “*” shall denote the presence of a stereogenic

center.

When a particular group is substltuted" (e.g., alkyl, aryl, etc) that
group may have one or more substituents, preferably from one to five
substituents, more preferably from one to three substituents, most preferably
from oné to two substituents, independently selected from the list of

substituents.

With reference to substituents, the term “‘independently” means that
when more than one of such substituents is possible, such substituents may be
the same or different from each other. '

Under standard nomenclature used throughout this disclosure, the terminal
portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a “phenyl-alkyl-
amino-carbonyl-alkyl” substituent refers to a group of the formula

o
-§-—(a|ky|)/u\N/(alky')_©
H

a3z



5 when used with al kyl neans a carbon chain

conposition of 1-4 carbon atons. As used herein,
waiie®ssset herwi se not ed, "al koxy" shall denot eP@ImUS2006/048682

oxygen ether radical of the above described straight

or branched chain al kyl groups. For 'exanple,

nmet hoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy,

n- hexyl oxy and the 10 like. As used herein, the

notation shall denote the presence of a stereogenic

cent AbbreMatidheruse diiartheapemifiaptionp pagictéartysthiet Scleethes and

. al kyl ryl.,, etc.), that group nay have one or
E)g%erpgle%sge%ﬁ%lﬂqu%. preferably fromone to five
SUbGC tuents, nore =pr efDcpdiblyekyl @arbodiirhidet hr ee
S i tuents, nost preferabl fromone to two
stﬁéh tuents, i ndep‘endéﬁ?ﬁ?“ﬁ%ﬁ@@?ed fromthe |ist of
sybsp tuents. 20 W h mHERbESREtHaMeSUbSt i tuents, the
term ~independent|y" neans that when nore than one of

s BEIEAent s i pddSoprePyiethylrminsst i t uents may

beppiphe sane or di TS er qN-DIRBIGRGMANWREY - 25 Under
standard nonencl ature used thr oughout this disclosure,
t HBMS? ni nal  porti=on @'”ﬁi'@ylﬁ@@)@%t ed side chainis
d i bed first, falloys acent
fle}%%g onality tovvar—d the lglxnt%&@ﬁg%tachnent Thus,
f detsbh@t A, a " phenyl -Taleflyylamémg no- car bonyl - al kyl "
S ituent refers to the formula O
- E%% yl) N, (al kyl)7 \%'Etr%eﬁ%f\m 2007/ 075834
PEA UBSER08c048682 qAbbrEablylaaGe:ham used in the

: fii cation, partl cuI the Schemes and Exanpl es,
af%‘%'él fol | ows: [53{@ %?ohexyl Carbodi i mde DCE =
Di et or oet hane DCI\/I:- Dixsptopamoet hane DI PEA or DI EA =
Dili_'g&pr opyl et hyl am ne

Heptane

HOBT = 1-Hydroxybenzotriazole

HPLC =  High Pressure Liquid Chromatography

LAH = Lithium Aluminum Hydride

M or MeOH =  Methanol '

NMR =  Nuclear Magnetic Resonance

Pd-C =  Palladium on Carbon Catalyst

RP HPLC = Reverse Phase High Pressure Liquid
Chromatography ’

RT orrt _ =  Room temperature

TEA . =  Triethylamine

TFA =  Trifluoroacetic Acid .

THF . =  Tetrahydrofuran

TLC =  Thin Layer Chromatography

~ Where the compourids according to this invention have at least one
5 chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
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DMF = N, N-Di net hyl f ormam de DMSO = Di nmet hyl sul f oxi de
EDC = Ethyl carbodiimde Et3N or TEA = Triethylam ne
WEL@0/0758B% et hyl et her EA or Et OAc = Et hyl acePEr/@S2006/048682
Et OH = Et hanol | PA = 2-propanol Hept = Heptane HOBT
= 1. -Hydroxybenzotri azole HPLC = Hi gh Pressure Liquid
Chr omat ography LAH = Lithium Al um num Hydride M or
McOH = Met hanol NMR = Nucl ear Magnetic Resonance Pd-C
= Pal | adi um on Carbon Catal yst RP HPLC = Reverse Phase

therieghare essompasse mhlrdhﬁamm phifrgypresenbinveptionroom

O 5, B o G coi oyt

po[ﬂmnmmisamcaadnysuw are mtlaededrtpdnm@shmi@ddn dhﬁ @re@entnngenhon

in a8 RGy SigicorSHingt el {fte B walorterty

hyﬂg&a%ﬁer tomnin ﬁtg"amr: holvahts: emtcesch sduieytaseqa'e also intended to
addi ti onal | er eoner. It is to be
e nnsrubaared Wibroahe Soek FBRFYBBIS i xt ur es a3 v
2007/ 075834 PCT/ US2006/ 048682 thereof are enconpassed
within the scope. of the ent inventi

Fur tRITyas 18, medicine the ﬁéﬁ §?%I°Pmﬂ9"\‘"&5rﬂf this,inygation refer to
no?nol'ERRP '}ﬁ?arﬁ?é’c&iﬂédllyﬁécc@ﬁidﬂl@ [iies "B tha B saRE ey, dowever, be

I nt end be included in the present |nvent
sl e flom prevsHation of RETRAYRSIR RRSAAportE: Dy Saies opel eir
phd@lceltic&ly acceptable salts. Suitable pharmaceutically acceptable salts

of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hyd.r'ochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following: '

acetate,‘ benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide, -
isothionate, lactate, Iaétobionate, laurate, malate, maleéte, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate,
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,
triethiodide and valerate.
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5 hydrates) or common organi c sol vents, and such
sol vates are also intended to be enconpassed wthin

wo b@7etspe of this invention. For use in medi cPOEUS1006€048682

salts of the conpounds of this invention refer to
non-toxi ¢ "pharmaceutically acceptable salts.” O her
salts may, however, be 10 useful in the preparation
of conpounds according to this invention or of their
pharmaceutically acceptable salts. Suitable
pharmaceutically acceptable salts of the conpounds

¢ or PR BSERRE ad & aid kel Wit TRy b HesRifTRe BroBiration
of phatrnaceofically aﬂwpntﬁewaltsémd:lydedgemﬁlgﬂfnagam d such
c aci ci

as hydr pchl furic

! e Bt aeetc tlh Aty e ialpd Bmino acids,
adipiél ackl, Elgificdadid, asdcblciddi, BGispartica&iaNben2éhésMonic acid,

phosphorlc acid. Furtherpore, where the conpounds of

beRgoicAgit: 4 Giretapidebepzaic A treyprhalig 86K} gamphorsulfonic
a@ﬁfir(iJPFﬁ“i')‘-béﬁlphﬁM@Céiﬁmb&ds dhpiic bR, a E)r&@éc'ld‘ Q:!azﬁﬁlc acid,

net al sal - sodi um or ota si um sal
cmmlprﬁ,cl@amtrw a@@aq:yoémcsamé, gode@sds@lmrm aeidnatheas- 12

FQJII*O?I g@id. @ﬂ%n%%h‘fénfcoécﬁ& H%cﬁ%‘éﬁﬁtﬁleguﬁq&@rac‘?d formic acid,

gan quaternary a nlu
fumprlea@m a;ala@apn mmnmsmaw gleicepeptsinic aaid, H-gluconic acid,

o Qo5 i P plin g f et o e SRR BhisM8 s, hipuric
ab{]c?(msiryflmbmg?:g?dzm ,afelredidoric agRy |(#)-&-la6hid BORA(H-DL-lactic acid,
C

KR RD s Beldh BHEIE SOk 28NC @k malomf it e DL-Tandelic
a@idl ‘ﬁ%ﬂ‘r&h@su%rﬂ@% %apﬂitﬁéléﬁ@t@—su%ﬂ eQlcid! r?dp?ﬁlﬁ‘élbﬂbei 5-

hexyl resor ci nat e, hdrabamne hydr obr om de,
dj pagpn:pgfj, aé‘)yq@w-g;@q@-ﬁhpml@ nicgting acid, nitric acid, oleic acid,

OP&R{ 5'&:8” BﬁcShc 5 Béf?mtrL @éfleb bgﬁﬂﬁ@ ﬁcicﬁ Pﬁ@%ﬁhoﬂ@ﬁ@foe L-

mal eat e, mand e
pmgwuamlpraa:ucé sahsylr@/a@dt flaaramqm@lmyéc a¢££b§plbatcea0|908teanc

aEh)t %Sm g ha%ft%n&ﬁ@ﬁ' %rg«fng’g , n gathhan .87, $hiocyanic acid,

afoat e pat ena

ﬁtbbmmu#bdlqodlmdmwtmdqnwgmalaahi wrehat e, sal icyl ate,

st ea nat.e

b8 L8 A SR i B35 e, caliu
hydioxide,echdlihe)\@aQ6l7 Hibtb83dlaRiiné L&éﬂwm&ﬁ %(dlethylamlno)

tat ve, aci and .bases whic be .used in

off iy B aPblariine: s aRaTs. Nan e EBlicBiiBs crdPpamine,
1HRiphidegolel &-fSinbomdaihiesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydrbxide.

Compounds of formula (I) may be prepared according to the process '
outlined in Scheme 1.
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acids including acetic acid, 2,2-dichioroactic acid,

acylated amno acids, 5 adipic acid, alginic acid,
w@s@aenkises aci d, L-aspartic acid, benzenesul f onPCT/a82006/048682

benzoi ¢ acid, 4-acetam dobenzoic acid, (+)-canphoric

acid, canphorsulfonic acid, (+)-(1

S) - canphor -10-sul fonic acid, capric acid, caproic

acid, caprylic acid, cinnanmic acid, citric acid,

cyclam ¢ acid, dodecylsulfuric acid, ethane-1, 2-

di sul fonic acid, et hanesQJI fon| C acig= \ R* ([i
2- hydrocy- et hanesul | forfpg acidepl £ NH
acid, galactaric aclﬁa{f ant | sﬁ acl‘bcohé oni c l} 2

aci d D-gl uconig aci d, ucoroni ¢ acid, ﬂl ut am@
, a- 0Xo- gl'\:)‘tari id, glycolic acid, hlBlric
laBI

WM pPeNHC aci d, hydrochloric acid,

L Lactic acid, -Iactlc aci d, Iactobl oni c
acid, npdeic acid, (-)-L: aci d, onic acid, R* O R
() - DL- rrandel ic acid, me hanééul ‘ I II /

napht hal ene- 2- sul fonlcg._a L.dN napht h N\ 5
di sul fonic acid, 1 -hydréxy- \g(anapht hoi ¢t aci d n| coti n@ R
acid, nitric acid, oleicacif orotic acid, &Ralic

acid, palnitric acid, pafiic acid, phosphorl c acid, L-
pyrogl utam c acid, saI | cyb Ref"}%‘lj 4-am no-salicylic

acid, sebaic acid, steariC 'acid, succinic acid,

suI fAM:d:cwdercglyi, a taitably saaﬂmstitutéd)somptmn'tdamﬂ fommuled(X) a known

i d
oo o B AT DT SR T 1 Wt
sulfafriige Da keowreseinpaundeprdierabh Wheesindbb culfamide is present in

B dhfrrensq 6 abSi Sl Ay SERGNGSE: ReabPigAnjg solvent
suRhhad ¢F¥Fdlcﬁ@&é]ﬁa " BieiKe; gkef@&mlﬂeu ahyaea@m tempekature in -
Hi m dazol e, L-1Yysine, %ne5| um hydr oxi d

thg-rapge @i re@;ayléﬁﬁy torahgeh dPORE, mase pb’é?fz?i?h'é( at Fhoss etk
i A DA
Tt onattematwelyamsmtabdy hymtdutaﬁbcomﬁpbd i SormnuladXam known

el EMSRHER 580 B0 RGNS g cunaoy

subs‘ntlﬂed donmpoudoSieritida XD, 4 AR ¢erspRuRd c®comrund
~%* l_lCl_O
}'ed E)y known me'\|!1c|>dé,)91 tlﬁg' p%& nce of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as DMF, DMSO, and the like,

to yield the corresponding compound of formula (1).

Compounds of formula (X) wherein is
@)
R%)— o %——
s
o may be prepared according to the process outiined

in Scheme 2.
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ORL11I1IJ 11 CHN--SN Il \200R(I) (X)

Schene 1 Accordingly, a suitably substituted conpound
wotoo7orised a (X), a known conpound or conpoundP@F/ERENECHS682
by known nethods, is reacted with 5 sul fam de, a known
conmpound, preferably wherein the sulfam de is present

in an anmount in the range of about 2 to about 5
equi val ents, in an organic solvent such as THF,
di oxane, and the like, preferably at an el evated

t enpe on the range of about 50C tq d)OOC
retprefpra bout ref Iu§ t CH
(Fg/?tél res(%‘_'ﬁg’l' ng conpoun of@fﬂgr 10( 2)0;\"_'
Al ternati vel } qubI y substituted conpound o? 2

formul a {Xé a k@ovvn (ovgpatkyty or conpound prg@ red
known netflBds, is reacted Wth a suitably \ |tuted

compound of for mul a (XI), a known conpound or conpound
prepared by known nethods, int gence of a base

such as TEA, DI PEA, Ryri e, fian e in an

organi ¢ sol vent such as [ﬁi,b nd}_z8 1@@ 15to

yi el d the correspondi ng compoun & nul a )'\'Hz | R

~ Conpounds of formula (X) wherein - is O (R5)b/ O

may be prepared according.to the pf&ess outlined in
Schene 2. 36 WD 2007/ 0758 thé S2006/ 048682 0\ O
(RB)b ' J>_(CH2)0-1 3 (R i )0-1 O~0.ONH2 O

(| owAccatdaygly, & duitabyduldstit@ed compound of formula (Xl1), a known

compound or compound prepared by known method (for example as described
in Scheme 3 above) is reacted with NH,OH, a known compound, optionally in

an organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XIIl).

The compound of formula (XIll) is reacted with a suitably selected
reducing agent, such as LAH, and the like, and the like, in an organic solvent

such as THF, diethyl ether, and the like, to yield the corresponding compound
of formula (Xa).

Compounds of formula (X) wherein is selected from
(R¥o—r- @j .
Z may be prepared according to the process outlined

in Scheme 3.
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(Rb >(CH2) ~0-1 ONH2 (Xa) Schenme 2 Accordingly, a

sui tably substituted conpound of forrmula (XII|), a
wop@me7ssaonpound or conpound prepared by knownP@EURINA6/048682

(for exanple as described 5 in Schene 3 above) is

reacted with NH4OH, a known conpound, optionally in an

organi ¢ sol vent such as acetonitrile, and the like, to

yield the corresponding conmpound of forrmula (XlI1).

The conpound of fornmula (XIIl) is reacted with a

suitably sel ected reg¥cing agent, such as LAH, and

the Li nd_tbie)h.ike, in an organic solyento 10 &g}, —<
(Fg& HF dlet yl ether, o;andthellk? yrerd the

compound of “formil a '?%al

Con'pounds of formula (X) wherein - is sefect from O

R3 ( )BXNAy be prepared according to the pXtess

outlined 15 in Schene 3. 37 WD 2007/ 075834

PCT/ US2006/ 048682 O O O (CH2) 051 ((%

(R5)b- OH (R5)b - (DT£XI —%1 (R5)b~
NH2 (Xb) -Sehere—8 AéR ajsuitabl tBstit ut ed
compound of formula (XIV), k oY

(Xb)

Scheme 3

Accordingly, a suitably substituted compound of formula (X1V), a known
compound or compound prepared by known methods, is reacted with NH,OH,
in the presence of a coupling agent such as DCC, and the like, optionally in an
organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XV). '

The compound of formula (XV) is reacted with a suitably selected
reducing agent, such as LAH, and the like, in an organic solvent such as THF,
diethyl ether, and the like, to yield the corresponding 'compound of formula

(Xb).
Compounds of formula (X) wherein is selected from
Q

SN i
(RS)H—/

O and wherein a is 2, may be prepared according to the
process outlined in Scheme 4.
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5 conmpound or conpound prepared by known nethods, is
reacted with NHAOH, in the presence of a coupling

wa@gein7sach as DCC, and the |ike, optionally iPCHNS2006/048682

organi c solvent such as acetonitrile, and the like, to
yield the corresponding conpound of formula (XV). The
conpound of formula (XV) is reacted with a suitably

sel ected 10 reduci ng agent, such as LAH, and the I|ike,
in an organic solvent such as THF, diethyl ether, and
the ik the correspondlng compou
R T Conmpounds of forqyl

(B el ectled from (RSTb—15—¥ arlf
may bessgfepsnet according to the process
Schene 4. WD 2007/ 075834 PCT/ US2006/ 048682 @]

05 CN (%‘?‘64 (Rb 0. O (XVI) (xvn) H’L(XViﬁ{S)b
O (Xc) Schene 5 Accordingly,
conpound of fornmul a (XVI)@erEm 5 Ifs aswtable
| eavi ng Group such>as Br (R L,

triflyl, and the like, a known npo conpound
prepared by known net hods (for exar@e activating
t he correspondi ng conpound wherein i's ()—|) i's
reacted with a cyanide sBdhemse got assi um cyani de,

SucH ORI, Sl st tmppundid e ol wherein s

is a suitable leaving group such as Br, Cl, |, tosyl, mesyl, triflyl, and the like, a

known compound or compound prepared by known methods (for example, by
activating the corresponding compound wherein J' is OH), is reacted with a
cyanide such as potassium cyanide, sodium cyanide, and the like, in an
organic solvent such as DMSO, DMF, THF, and the like, to yield the
corresponding compound of formula (XVII).

The compound of formula (XVII) is reduced according to known methods,

for example by reacting with- a suitable reducing agent such as LAH, borane,
and the like, to yield the corresponding compound of formula (Xc).

Compounds of formula (X) wherein is selected from
. _O_ Y- '
(RS)H—J\ j
F o

and wherein a is 1, may be prepared according to the

‘process outlined in Scheme 5.

®) O
e D OH e D 2
(R )b i / — (R )b ] / ——
(@] (0]

(XVilY (XIX)
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10 correspondi ng conmpound of forrmula (XVI1). The
conpound of formula (XVI1) is reduced according to
woe@no7iset hods, for exanple by reacting w th BCT/US2006/048682
sui tabl e reduci ng agent such as LAH, borane, and the
like, to yield the correspondi ng conpound of fornula
(Xc). ~ o 15 Conpounds of formula (X) wherein R ~ -
is selected from (R5)b--~-,/ 0 and wherein a is 1,
may be prepared according to the process outlined in
Schene 5. CO O 2 "%R&b(R&b-nuT OO0 (Xviil)
(XI'X) 39 WD 200 4 PCT/ US2006/ 048682 O N RO O 2
/, --i- NH(RDb p0 ~ O (XX) (Xd) Schene 5
Accordingly, a syitaRly substituted conpound of
formul a (XVIkh,~ , conmpound or conpound
prepar ed by \ is activated, according to
5 known nethod, tolyield the correspondlng conmpound of
f or mul OMWedein J2-is a suitable | eaying gyoup

such Br, I, nesylate, trifl dt NH,
(ﬁﬁme onpoynd of—formr-a—4X) (R8) with a
pht hal ~aAde such as potassi um pht hI~g @

pht hal i m d and the like, in an organic 10 soIv nt
such as DMS( X)IDVBO, acetonitrile, and the IikefXd)

preferably, at an Scheme 5

Accordingly, a suitably substituted compound of formula (XVIIl), a known
compound or compound prepared by known methods is activated, according to
known method, to yield the corresponding compound of formula (XIX), wherein
J2~is a suitable leaving group, such tosylate, Cl; Br, |, mesylate, triflate, and the
like.

The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an organic

‘solvent such as DMF, DMSQ, acetonitrile, and the like, preferably, at an
elevated temperature in the range of from 50°C to about 200°C, more '
preferably, at about reflux temperature, to yield the corresponding compound of
formula (XX).

The compound of formula (XX) is reacted with N2Hs4, a known
compound, in an organic solvent-such as ethanql, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C to about
100°C, more preferably, at about reflux temperature, and the like, to yield the
corresponding compound of formula (Xd}).

One skilled in the art will recognize that compounds of formula (X)
(R%)

. \/
@), I8
wherein is selected from
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el evated tenperature in the range of from 50C to about
200C, nore preferably, at about reflux tenperature,

W eooyiogdsas t he correspondi ng conmpound of  f or nUPET/X)P6/048682

The conpound of fornula (XX) is reacted with N2H4, a
known 15 conpound, in an organi c sol vent-such as

et hanol, nethanol, and the like, preferably, at an

el evated tenperature in the range of from about 50C to
about = 100C, nore preferably, at about ref |ux
tenperat%r ) and the like, to yreld(mhe correspondi ng
conpound oRfornula (Xd). 20 One skil\éd_in QBe rt

wi || I;,ef’o‘gr; conpoungs of c O
(RBbr | 6g,elé Ro—firom
2007/@%}8}4 048682 ( ) 4 O
I I (Rbr 3)15 (R5)c (R3)c - p (B 5)b ;
(R3)b I Oor (R5)C(R5)bl O may ﬁslmlarly
prepared ?.:Drdr ng to known net hod for etéenpl e,
accor digont -5 es out |l i psaNI\E s

I_0 | ectyi : ing thesg__
(c Pre I-fu(gﬁ%’ t he g

benzo- S f materials. I 'Yed T@—the artgor
wi || further recogni ze that wherein a single ‘

enant | ongR> for a mxture of enantioners wherein one

) 10 of a conpound of fornmula

he abQve processes as described in

may be similarly prepared according to
known methods or for example, according to the processes outlined in

. Schemes 2 through 5 above, by selecting and substituting the corresponding

naphthyl-fused compounds for the benzo-fused starting materials.

One skilled in the art will further recognize that wherein a single
enantiomer (or a mixture of enantiomers wherein one enantiomer is enriched)
of a compound of formula (X) is desired, the above processes as described in -
Schemes 1 through 5 may be applied by substituting the corresponding single
enantiomer (or mixture of enantiomers wherein one enantiomer is enriched) for

the appropriate starting material.

One skilled in the art will recognize that wherein a reaction step of the
present invention may be carried out in a variety of solvents or solvent systems,
said reaction step may also be carried out in a mixture of the suitable solvents
or solvent systems.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereocisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers

may be prepared either by enantiospecific synthesis or by resolution. The
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Schenmes 1 through 5 may be applied by substituting the

correspondi ng single enantionmer (or mxture of
we@p@noiseer s wherei n one enantioner is enri chepQT/82006/048682

the appropriate starting material. 15 One skilled in

the art will recognize that wherein a reaction step of

the present invention nay be carried out in a variety

of solvents or solvent systenms, said reaction step

may al so be carried out in a mxture of the suitable
cemipoands may, feokxaniple)isd essolved intbeheir chengurese epastiomers

oy A o ghgBupB B et R IR IO LA oIt CRATRIc Ralistky sal

fomns\:vmanh@puosam A8 AR, StRAVAN!- D-@n@Lto‘lL&NIUD -teric acid
repar atlve chr omat 0

ph nds
aaefogsr(é}saﬁedolww &cma@warfg&wq%e}'&ra@uanabwaﬁta"&?ém and
réﬁ’éhé?ﬁtld% PS8 B, e BBANJUPRRSALY fsSKELE él\léd%}r
by resol ution. The 41 WO 200 075834 / US2006/ 048682
famivmefdinsipreemerisaaipiscor avideass inllpwed by shremiatographic
r

P pERR U ARGy AT B el SBRIER,, MERRNTER] th EoMpBinds
nfay bareésoived usingna epirfat HPLE eelunve aci d, such as

(-)-di-p-toluoyl-D-tartaric acid and/or

(+)-di-p-toluoyl-L-tartaric acid foll owed by -

f r acDuwimg acy péthed praratsses fmu*ebar@lgﬁnef ﬂtei compbunde of the

st TioP 5 Y B R . 33/ Wt BRI e ratdet sgsttive or

réarf:twb:rgmapsl@rwlw of treepiladules cancemerd VEhis ghay be achieved by
cniral, auxi

AT G APTYErHGNE! Rt St BiabRsy S 2 150Bs Heagrian In Protective
arbeppirmorganie CRsmpstAN AW, qﬂcdhﬁecpmtncr&egé 1d9%3; and

esent 1 nventiaon, It nay be necessary and

s{3g8ne & b- Gt WytssBrateetive,Groubs KbOrag e Synthesignlohn
vway Risde 1@9'16%@Fr&@8ﬁ1?§ BRslip sﬂi‘ia% B’@Verh@v@& Bk ﬁ\ﬁ?ﬁwement

means of conventi onal rotectlng groups, such

sv %@%ﬁag%éalnwm%kn%n framiipe afta Or gani ¢

Chem stry, ed. J.F.W MOnie, Plenum Press, 1973; and
15 T.W Geene & P.GM Wits, Protective Goups in

O garfihe Bpsenkisiventionprovices @yet&OSSroj Irepdiny. epileptogenesis,

QRS o iy EBeD nb SENE Br Blu BB R LS Tppising,
agmésieteringnivem sLbjechironedd therephadbeadpeautieally effective amount of

a:c%hkéﬁlgcgggﬁﬁhé{}% K'ﬁ%ﬁﬁﬁﬁ’%'ggﬁiﬁs 4el§§ngsalk}/elr291 e Fnéthods of

this invention therefore provide the ability to suppress seizures, convulsions or

(]

the symptoms of an analogous seizure related disorder while simultaneously
preventing the process of epileptogenesis so as to prevent the progression or
worsening of the underlying disease or the recruitment by the process of
epileptogenesis of non seizure prone nervous tissue. In order to accomplish
this objective the compounds or compositions of this invention must be used in

the correct therapeutically effective amount or dose, as described below

Optimal dosages and schedules to be administered may be readily
determined by those skilled in the art, and will vary with the particular compound
used, the mode of administration, the strength of the preparation, the mode of
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adm nistering to a subject in need thereof a
therapeutically effective anount of a conpound of

wo osomaba3{1) or fornula (11) as described her eP€T/UTIV66/048682

nmet hods of this invention therefore provide the

ability to suppress seizures, convulsions or the

synpt ons of an anal ogous sei zure rel ated di sorder

whi |l e sinultaneously 25 preventing the process of

epi | ept ogenesis .so as to prevent the progression or
adnﬂmeunam,_@hdtthe aaivelacdamieng oflihgadiseass cormlitiorec hruadidition, factors

aSoiae R Te natiowBP prRSUIRNG Fetiell aaiRs Palifface, weight,

dighjafattinye of é&alrﬁﬂiﬁlmﬂn il EFSURIATING hbbans adfust Bbsages.
i nvention nust be used in the correct therapeutically

effecti ve anount or dose, as descri bed bel ow 30

Opt i Whn@ﬁ@&@iﬁ\é}ﬁ%ﬁﬁé‘ %‘i‘é’é@% Iwerworﬁ@m HeBtPERH rdBihen with a
be readily determ ned gqthose skill'ed in the art

cgmqmilof\fawuw @randgéopiermwal(H} canspeunance dea, squct or

oS ATV 24 ok SR g o ptepey. i

tmﬁmmtt%eqmp@dnﬂﬁ|Q§tﬂnam\<gmtloarmayHv@ ammlemgaw
eg@sl oye ag iﬁmﬁ’s %E.Jg'p'i' se& r@sdg\'% ?n{)@ﬁﬁ%rt%cogplzgd seizure

|cu el'ng tre
dlsmcdiaudmrr@ltw's'ye ﬂ-ﬂowg\%er mlrgm:pntemt,eacmdlrtg tothefmethods of the
nistration, wl | in, the need, to

|t dj ust .
oDy ghe gt Pp Sl Al i b e Er s SioisBoR olRbs in, order to,
irt bgdn}ubaagbr?ﬁi‘de alm @intiespilgpidgenesio effeonABG D @nfmtb anGIp)revent

or or mu n come
e xenBian e Skansion bt i pSS Uareeup ebicd thasta s agtivity and
thl agmasfifen® waBbhiepsof theisdddes embodi ment t he
conpounds of the invention may be sinultaneously

errpl oyed as AED s to suppress seizures in a patient

Wi th I@ah@ﬁi&@rﬁ@é’dlﬁﬂérﬁufrﬁ tHoatth SRTEGIMENR viib ﬂh%pédfnpounds of
However, in this context; according to the nethods of

thehgresent ermemiﬁn GERNCERIMBITSE FRISXaraples affer A auhieqsrsafiers from
aqﬂéﬁg@aﬁwﬁgf?{@g Ld}ngr(iﬁﬁ £ Ritjal! % t]Et?é}Br% m@%%&@g diagnosed

anti - epi sis effect ect) and-preve
thheembepen,se gn hefoaﬁmsubjmbh% hdirakorserond saigdre. ln one

e%cﬁlﬁgn{ s %esltlﬁaié% tﬁg{ i E:éi?ég"#é%te& hcé) EE%EJ%SHIC{ h?vmg

worseni ng o not er
epheptbgenicrpotentialgeng npaycthuttdmc dongaarredsubject hheing a disease

oBLE38 M W B0 ST BT oo i AT o FSlfanoe o
treatrhenl régimehtwitrua doehpound befala ¢l or Sohag(tiy ad described
herein.

In another embodiment, the treatment regimen with the compounds of
the present invention can commence before any damage or injury.to the
nervous system has occurred but at a time when such damage or injury can be
expected or is likely to occur. For example, such a treatment regimen can
begin before a subject undergoes a neurosurgical procedure or is likely to
suffer other forms or head or brain trauma, e.g., combat, violent sports or
racing, recurrent étrokes, TIA’s etc.

In another embodiment, the compounds as described herein can be
administered daily for a set period of time (week, month, year) after occurrence
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with epilepsy, e.g., before the subject has a first or
second seizure. In one 20 enbodi nent, is a subject
w0 bao/ovs3bei ng treated with a conpound havi ng PCT/US2006/048682
epi | eptogeni c potential, e.g., psychotropic drug, or a
subj ect having a di sease associated with a risk of
devel opi ng epil epsy, e.g., autism can comence a
treatment reginmen with a conmpound of forrmula (1) or
formula (11) as described herein. 25 In another
ofetiiedokiaire damalgireg injugtoranitial égiuite PAmiattbntiant loygiciandsill know

nQW ta ibiafhing iy h%%h@““ﬁa%%ﬁe%@@t%f Sty 0 s described

hé&tdin &Fs&ehbll@d whéraiiélhlcdﬂy@ﬂ%cﬂfl:e ldellrey, gQ hinkal ﬁxam of a
expecte or 1I's ccur or exa

pEiOS hERy Thedsurng G el iR thirioed & salptEerspinal fluid. One of

sKiNGIEEEEOBR vioull8 WePaleGb Tte RAPIREIIE! Balimiid tbidfsbé ddse3By
suffer other fornms or head or brain trauma, e.g

meansaf a phytieakexaminatonto deseinige the aieseiae gmal sruerity of
s@b’%ﬁ%a@é guﬂ'\ %s?m?ﬂré‘&rs %EEH dfeﬁﬁél}g;ty 6rriﬁ1 %?)qam"éﬁon

escri be erei n can adm ered y for a set
period of time (week, m)nth year) after occurrence

43 W?h%gnprl éQKﬁﬁ@é"m‘p cg_ %O éﬁ?@gm %E&pra?cgmposmons

damagi nd rnjury or 1ni
cobaiiing amever. motzmownpkmms@fdetreulm |h)eamd11at>r fdrenula (1) with a

ﬁgrﬁg né].ﬁlc%lly ea C @%Ié érerfapelﬂtm%%egtllg% cg(?:mggg‘ﬁpg\gg:]%ntammg
oee @r matlel ofi thelcom@onrads af thednhvention deshybemaaewm w the active

. drug | er ebr o-spi na

ngredienk e BelPrehareg Y AL TaENg (P8 BRRUHGEr FBPounds

with)d phatrhatautival eadies adeprdingas copleatifielPhamaceutical
exam natl on o det eryni ne the presence and severlt%rof

camgeve F&% BigUESas! g gRiried raaktake awide yagetyoe
dem@alhgd;p"daﬂh@ ddile@rould f aeﬁﬁﬁmrat.aﬁ Qeg QbYal, \BdrBRferal).

onpri ses pharmaceutjcal conpositions ‘cont’ai ni ng
TBH% Ty ligrid eralqrppariipnss sychy as sHspensians glixisp arrtsirmiuaons

s&nldﬂle‘@aﬂ’br@ a@é&&ﬁ@@é‘frﬁ&@&é WeASE YR, eo:l%aéfc'o‘ﬁ ols, flavoring

Phar maceut i cal conpositions contadiring one or
agentsc pressuvativest stahdlizersceeloongdgsnts Bad th@hbenfowobd@ral
n I
pfé‘btdré(ﬁon% %ﬁ%sﬁﬁ‘éw&%& %%R%ﬁ%ggéﬁdjtéﬁf%ﬂs ELRRN1E arriers and
a@cthlaveamnjmde: atarclaes | stigaas cdifuintg, granatatingragena) lubricants,

o BFT B lnd BoBREPAHE ek Sl R B aiso be
caobgedneith sobstancés adoh msssugHrs @r Heeentericaromted so as to modulate
m%?rresr} e of elll%SOrption. For parenteral administration, the carrier will usually
consist of sterile water and other ingredients may be added to increase
solubility'or preservation. Injectable suspensions or solutions may also be
prepared utilizing aqueous carriers along with appropriate additives.

To prepare the pharmaceutical compositions of this invention, one or
more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide
variety of forms depending of the form of preparation desired for administration,
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Thus for liquid oral preparations such as suspensions,
elixirs and solutions, suitable carriers and

wa@oda7orises | ncl ude water, glycols, oils, alcohpCEUS2006/048682

flavoring agents, preservatives, stabilizers,
coloring agents and the like; for solid oral 20
preparati ons, such as powders, capsules and tablets,
suitable carriers and additives include starches,
sugars, diluents, granulating agents, |ubricants,
ely. ndeal ©F peirsnteralgnehi agindigenyscudad Inherepaking tive chchpositions in
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NeCRRTAHAO siellbeha@ effective dase Grdiesnyibeg aveanthe he
Phafifiacg AReg SRR, AofeFr Bal Con@hy g Lifitddsibe unt e.0.
tapletacapgelu Qowd@lr injesdign, anppositony teaspabnith apddbe like, of from
afput 810 PIOTRIT UL Py bEU I T E 8 MBaBB 4 i by BIR O 200.0
mgéla@/elaybprea‘esatlbafmm abhui 0des. 1(Ia)mgzilag/elay,ennire prefeeably from

oGBS 5D, o SBBEBE, A E8 0 LHERYBR or any
remig theereiol. Ubhe d?sagés Sfrowevers aialebé oaried@iepefding upon the
ec

[
- requnrlement ofl 1 patle%ts the severity of the condition being treated and the

compound being employed. The use of either daily administration or post-
periodic dosing may be employed.

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector

devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
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15 suspensions nmay al so be prepared, in which case
appropriate liquid carriers, suspending agents and
wo b@7/o74884 may be enpl oyed. The pharmaceuti cal PCT/US2006/048682
conpositions herein will contain, per dosage unit,
e.g., tablet, capsule, powder, injection, teaspoonful
and the |ike, an anount of the active ingredi ent
necessary to deliver an effective dose as descri bed
above. The 20 pharnmaceutical conpositions herein wll
admirtlﬁﬂrﬂtuormewr fon lablnﬂﬁ&&gﬁoh iytinh&lagion ortindliffhtios 2 Pdtek@atively,

RGP B Gy BRI DGOIGHE SHEHR)OLRN G Werekat ogonce-
mdPSdg %dﬁﬁlnfsftﬁ%{ﬁo@b%kt e)QanQélez aﬁ anoI[IBI’é‘Qéltj@Vthepé&f\lér Mﬁound

from about 1 to 100 day, nore preferably from

sugibag the éesenﬁawﬁalaapay hsra@ami%q! & pEpyde @oﬁemeparatlon for
lniragnt?s%u@al*‘iﬁfé&/oﬂayF&*p@B&nﬁg SR BN Bifdrs %Ja? as tablets, the

dosages, however be va dependi ng
piirginak actve ingredingt ﬁammﬁit\glth arréwmmatmyabccamﬁe e.g.

cSAHIR A% PR3 18 cor SRR qucpose
spbdol, taler stediric akidi magnagiune stearatey @hbalGuOanbbsp!aatb;or gums,
aﬁ@ Sﬁfergrﬁ{%m% lﬁ&él aﬁtg%{stg,l §n| { g%é 2(? gorfng %\%ﬂ?ﬂr % om?unation

cmhposinenpmmammgah lmhmgermmjsmmxtemspfeaszbmmunmtbfetherresent

|
indEhERR ot Bhatade RSl aadrp e BBESdt, When referring to
tmaeq:;‘rgf;g?uia%mgr /bgggmg}oﬁg&gisga bn@buté el@:sah"neéﬁt maft the active
mni str on
QLR AL, P or o, NG IEHEROU: e RAPPERIPD R0 tha the

caﬁrhbaéiiahl mg%/be reldfly SOBERAddd Pifo EBVally eFeese tedadd férms
' e for once-weekly or once- nonthly

tab
Sféi'z fﬂt}t il ard capsulgs) d, h'%ﬁovqﬁQ&feﬁmeiagmc%npwaon is

th@ﬁ@dﬁﬂl\ﬁ@@@cﬁﬁﬁﬁumt aus @%ﬁﬁ@oﬂﬁ%ﬁ?ﬁ@%s&ﬁbéd dBVeR@ntaining
adapted to provide a reparation for

from Q-Bthieahaut 1090500 ertge RGHVR mqradfam of $hhe gresent invention.
TR ‘m%{st oPPMs D the §3\y\n&f‘ﬁ5rﬁbéﬂtlbh %anﬁ%é EB%%%I oPGthbifise

|ngre lent 1S m xe a pharnmace I cal carrier,
cempounded e provdala dosags fomg1 fafmdmg thet admagasof erokenged

acQt OZH Cﬁc:or L\Qﬁnrnﬁ s th%lf&lr)lgfgr pld rf) h‘ns% n i n }8’8&5%[] mgd an

I d, magnesiurh's
owtad dosage coporeardutheclatted bém@mstheéogn oﬂmlneenvézlopé over the

I f 0 | t | n cont ai ni

fofipRBdReiE GopeREhET oA of AXBAEHEY fE ShMRLAer which
semge hd resist dls:r&egi‘aiiomnehe istarnhgh Wmhtsletr@ahher component

thereof. \hen referrin p or at
togs DTt NG We S ptto bTaialadinielass. Rariety of
matdrial€an be used for such enteric layers or coatings, such materials
including a number of polymeric acids with such materials as shellac, cetyl
alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present invention
may be incorporated for administration orally or by injection include, aqueous

solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored

emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as well as elixirs and similar pharmaceutical.vehicles. Suitable
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ingredient is dispersed evenly throughout the
conposition so that the conposition nay be readily
wa@ aiwdiovdsaed i nto equal ly effective dosage for nBC/ESHO€MMS682
as tablets, pills and capsules. This solid
prefornul ati on conposition is then subdivided into
unit dosage forns of the type descri bed above
containing from0.01.to about 1000 ng of the active
ingredient of the present invention. The tablets or
dispersingfortsusprodirig agamisfot agueaussbsparsiors, include synthetic

a3 el G Sy 25 Riade R A5 i B3R . pgpium
carboxyhmthylbellilabe cmeathyipélidlosapalgvinyi-sy@raliddrienéf gelatin.

dosage and an outer dosage conponent, the latter
being in the formof an envel ope over the forner. The

two qpeRAsHIddSofarshtiiey daassba deBiridd PIthe presbAYiBlention may
which serves to resist disintegration in the stomach

algRdPpertiet Out weintha BhagaeRIinH Comgoptien qomriising any of the
chiPotiHAs 88 WErRbAlHErBf ﬂ'ﬁ# Q%ﬁgnhﬁcé&tc%"ﬂ? Sccbptapied BhfieP! The
25 b or suc c la

material can be use _ enter ers or
phaanaeRsicakeeMPasitioniray contain betwegnabaifie? mg and 1000 mg,

PRALKER] EodFdy 800 TR LG, A% )b onfiflid o any
famm suitabienforitbe ehode shadninistraticsf selbetegdr €3ariers imchude recessary

, ' . . i.0i ' . [y, b
e
sbsparutirg aggntsp lybranty flavarants, sweetqeers| presenatives, dyes, and
oo, rmphriiang Kithblertor Stal sapmtisttafior fictidesplit forms, such
as ir;])ﬁll,s, wom?l ba;lﬂetse b:apislnlss Q@éébl'figgldﬁ% imv\%eczjigtt% /r%lsgg%, 4’[imed

armaceutical . yehi cl es. | o
rOS RS8 B Bsh B 1o S o e} URSYER ARG PAYERIS ansHiquid

faHfIEC8Lsh &bl%@ﬁﬂﬁin%ﬂ§yru'{>§,‘3éli%@$s,_5é{ﬂ&@ﬁiris‘}ané%@lsﬁéﬁéﬂbﬁé. Forms
guns such as tragacanth, acacia, alginate, dextran,

uselyl fanraseniess) Asinpipisiratipy inplude Rierile selutipns.gaulsions and
sOheNEidNd. - pyrrolidone or gelatin. 5 The nethod of
treating depression described in the present invention
may al so be carried out using a pharnmaceuti cal

conp Qﬂg&h@@gﬁ%@% Sﬁhﬁﬂ)uﬂ% oPihd pggﬁﬁgfm&m&ﬁ be administered

defined h a pharmaceut acceptab
incasinglg daithdose arthadetat daibl desageoway iberadministergdinrdivided

0 ef 5
CBELSENH & ol ln BB o B CEETRIA AT Boso
inventiomogn be ddministeradiipl istrdcasal femmoidaopical use of suitable
. i ni nLation | ect ed,. rriers, inclu necessar
R kS e T B AT B 36 MR RRAG S Bigbe o
ordibaryiskilk indhaartbiTodss dministered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
intermittent throughout the dosage regimen.

For in'stan_ce, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmeiceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents and

co!oring.agents can also be incomporated into the mixture. Suitable binders
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suspendi ng agents, lubricants, flavorants, sweeteners,

preservatives, dyes, and coatings. Conpositions
wa@oiovamses f or oral adm nistration include sol iPCT/ORI086/048682

such as pills, tablets, caplets, capsules (each

including i medi ate rel ease, tinmed 15 rel ease and

sustai ned rel ease formul ati ons), granules, and

powders, and liquid fornms, such as solutions, syrups,

el i xers, emul sions, and suspensions. Forns useful for
inpludenivithalit lirditatiors tstarth pgelatin) natarsd sagalsesudl as ghedse or beta-
_emul si ons _an suspensi ons., 20, Advant ageousl .
a0 bAes G SteRE S ELRL Anch SRR SHTF DiHLa AArdiReagacantn
on'bgbcatémi cm_géu?, d@gilu_)fn étg;aeatgogwatdmd siuph @]tceegaﬁé, ys?ﬂwb@nz@me,

admi ni stered in divide ses of two, re ro.

SqQium q9ateie, SariL CRIGHHR AN Tkeo Ridleaaloss dee, without
lirAR&QSE) lstarbh VigBtHy? BeRdABs® Ca gt bantohe Sthrithah GURRBAS Fhe like.

formvia topical use of suitable intranasal vehicles,

or via transdermal skin patches well known to those of

25 oxdi Ll L o .
Cho TAPAALR Skt A falbied SRaRAYL MBS it o
agtha simjetia aod natural genscionexampte traacantis @saci, methyl-
ol Bl B A AP el B lfithei i an
solutidrs arser desifesiu| leptaniepreg@ratiariswehigh ggnesaliyosmntaincsuitable

PRSCHRINED 3% Shintofdh B inf AV oGRS BSjed.

wat er and t he. i ke. l\/pr eove!r , vvhgn desired or

ool TR T MR Pey S Simeumay ot fpooing
cornposifionghad acebalind) e doxadgy Rsgifhient alstablished @ thetdnt Whenever

2007/87?834 PCT/ US2006/ 048682 i ncl ude, w t hout
treatmentof SRPressIQ)s reguIredi n, natural sugars such as

gl ucose or beta- |actose, corn sweeteners, natural and

synthetic _guns such as acacia, tragacanth or sodi um
ol eat B® dadyicigrnae ohiha rroduglmmay he \dried ever a wids (ange from

0.0AN32VEMg /KB HERME hEn. poP dhy MFER bRAIiHfniAREr 4B, the

l'ike. Disintegrators include, without 5 [imtation,
cappeeitionsrarmplefe@bhupwyidechigdhe foramobiatiets centaining. g, 0.05,
03"8.4, e |3 Kes5.0, 16%, 1isW!ih.6 418, 16, St8d, 2BbY 250 2500 &fd 1000
suspending or di spersing agents such as t he synthetic
méilligrams ofrthe agtine ingredient forthe sympigmetiaanjusiment of the dosage
= n o e ralo . .
P F &l pY HeSREDRn SR el Bl b6 88 priinarly supplied
ataa dogage leyel of somnabaut x@benadkd tonabouti 1GO0gmgdcgnot lyody weight
[ j I ser [ r&.€ e
pEPORT, Bretiebf e G B iith! bR B icTHBE D0, 8 Rk of body
weight per day, more preferably, from about 0.5 mg/kg to about 50 mg/kg, more
preferably, from about 1.0 to about 25.0 mg/kg of body weight per day. The
compounds may be administered on a regimen of 1 to 4 times per day. .
One skilled in the art will recognize that a therapeutically effective
dosage of the compounds of the present invention can include repeated doses
within a prolonged treatment regimen that will yield clinically significant results -

to prevent, reverse, arrest, or inhibit the epileptogenesis.
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Conpounds of this invention may be adm nistered in any
of the foregoing conpositions and accordi ng to dosage
WO e@i7 /083834 est abl i shed in the art whenever 15 PCEHHBI0061048682
of depression is required. The daily dosage of the
products nmay be varied over a wide range from 0.01 to
200 ng / kg per adult human-per day. For oral
adm nistration, the conpositions are preferably
provi ded in the form of tablets containing
0. 0%nekillediin the st willyecognrizeghgt, bagh @n vg!@ @d g5w@'o trials
usfy St ool o eri iy BREeRE oy Tt g Bl Tools are
predlictine ocﬂd&mgblhty of a h@stmlethlund to treat beatee@nt Argiven disorder.

o S5 R £l B S b tung

firdtSchumakgdose bmmbmgmrgtﬂ;fﬂcpey tritdg,. in FPrecHlmyatﬂtgentd; had / or

range.i s _from about about 100. O
o0 Sfgfies S8 daven dibriife ABRLbe o pIsTit AicREty methods
weTokdewh n @Hﬂ@dﬁmEQI avd kepdicairats.pr ef erabl y, from about
1.0.to about 25.0 ng/kg of body weight per day. The
conmpounds may be administered on a reginen of 1 to 4

ti MseRGmitERion SNEtfsdtivel @skdded |BQy|§ibhllbeblse<B %omm model

that a therapeutl cally effective dosage t he

studipgdoliewed up: iehumadielinical fdals; agnd '@aﬁlp'ﬁﬂg |bg((ﬂgtermlmng
effe%?i@@%%%a‘%;‘é%%d ?&nﬂl&@éﬁb@p%@b@l@%gt §|bﬁﬁfcﬁﬁﬂ9 reduce the

regimen t linically significant results
oqcurrmlweanseweémﬁfs’@rggﬁade@tpowe |sumn§pm8t¢resondltlons in the

S RIS SRS FiStq b W FOGOAORER, TULBBRCAA o
porcine, feline, m\omrlwman rprmhatel,@nnlg:tbar actrrtedianimal masiel subjects
|
RSl oo PR R e sRloalBs Tain 57 UBiinihé ysing in
Vitdo rmdasrler(e ga, ighmenolbgioadd hustoﬁmodxbglb lasdays). t Usingrguch
recogni,ze t hat clinica

t : t.rail . ’
mpHels, oy oy e Efonaand BsiEtrnd aE yrié bl Bayired to
détérrﬂlrﬁa ah Bpbesridiy ceateantationand daye totddraistet ber i ng

rom a |ven i.sorder be. conpl ted accor dj 0
thpinm Ao oS ARt Br dhe BidiPBRR: AV ApEalCE. 8.
arﬁéhﬁfﬂh‘%@b‘r@ihtﬁgna%Eﬂ?@We%ﬁvéi%@ﬁ&ﬁerh&l[&)@ﬁé‘oﬁbbylmdously

on ani mal nodel 10 studies foll owed rB

eftaqtivee 8r intrarayueculady P-Heewea%ewt aaeérrﬁﬁ rrﬁﬁeons
effective dosages and adm ni stration protocols that
significantly reduce the occurrence or severit

t ar g&hedolowibg Fxarsplestarrise forbheipid tride; tmderféyandmg of the
|n§é‘M|§ﬁtandSH+é A |ﬁté%ec‘ &nd Bhblidn 692 EGn G4 88 limfitGh any way

e, murine
the mventuon set forth in the clalms which follow thereafter.

Example 1
3,4-Dihydro-2H-benzolb][1.4]dioxepin-3-yvl)methyl)sulfamide

(Compound #3)
(0]
O
o HN-—%—-—N Ho
O
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porci ne, feline, non-human primate, and other accepted
ani mal nodel subjects. 15 known in the art.

w@\dogomssd vel y, effective. dosages can be det er@i/nBm06/048682

using in vitro nodels (e.g., inmunologic and

hi st opat hol ogi ¢ assays). Using such nodels, only

ordi nary cal cul ations and adjustnents are typically
required to determ ne an appropriate concentration

and dose to admnister a therapeutically effective
anou@atedhal{6.08 gl 48)Rcaivio)) and pemssjentqzshonategvere2€ombined -

B Sl ERER R QG LIl SRBEFBhbe-r-
priopienan(iBsZ8llganby? rinid} aseaddedand ithe sealetiin ?dstcont|nued at
are, set for

rel Y TR oy g Tt ol waE RIS 16 TeomitEmp ettia ARd filtered.
Tﬁ@lmtratteand@ évaﬁdreﬁé@ dhé thetrebiglueanas duarbd With Witér ARd
i nvention_set forth in the clains

ew:#/cgﬁdfvwm gwthy\l@rtgng ¥ Brerpmpined organic solution was dried
o&érqwﬂ)s@bw @o@é‘érﬁﬁﬁiéaf dHrbinato%raphe/ ég% ethyl ethir in hoexane)

41di oxepi n- 3-yl ) met hy ound
yielded Bwethyleqe3, 41qlhydrq32wlgew[blicbﬂldmeeme as a colorless oil.

CT/ 1.0 hol (5.09 g, 46.2 I d
Eot aggzﬁgpaﬁggﬁ%ﬁfg 2orr‘§)i ned ign acetomri)l Znand
h h
2 o by AN 500 WWABCOBR)'8" 8,04 (1, ), 57 (. 2. 4.76 (5. 44
ol B- Maﬁnd@lm@@ Z’admytdlmal-bbenz@ﬁb][wa%]dmmmméﬂﬂatg, 30.8 mmol)
Wi §fd|§'§$3l &4 u‘?é '? ?31 L)Sob ér? 8‘?\/1?&'1’“?-' 1(5)@mL) was
(t ere g\

mper Aar e’ 8
addretﬂ)at aréd Tatmjretdmeon m@sﬂm&dat Gi"IT tdrﬁjhmutsh A&\thstﬂfodlc acid

(6e ?g a%g g @V\t'htp 8\2&'\%‘3 e rségpc))(n)l N&%Eﬁ cogqo reHux overnight.
The meammm cﬁmscsbtt‘ﬂtdwn a@dmpefél%r@tahyil aietis datium hydroxide

(SN 100 el WSS Sdraga Thesolion uas eragtad yulpihw! agetate (3 X

160 nSIL). EFise @ombind@of né soﬁﬁn%n&ué%biéh &féngSU&/Rmmtlon
VHz, CDCl 3% 8: 6.9 I&|) g
wgﬂ)concentra ed under vacuum an pUI’Ierd by chromafography 2% to 8%

mathaidh %Iércﬁn@ﬂ‘laﬁgy 5 vl qBzRLHydto BHlbeNSBIbIA 4]dioxepin-
-(yl)methyl)amlne asa colorless oil.

MS (ESI): 180.1 (M+HT)

TH NMR (300 MHz, DMSO), &: 6.92 (m, 4H), 4.21 (m, 2H), 4.07 (m, 2H),
3.33 (broad, 2H), 3.16 (d, J=4 Hz, 1H), 2.72 (d, J=4 Hz, 1H), 2.30 (m, 1H).

((3,4-Dihydro-2H-benzo[b][1,4]dioxepin-3-yl)methyl)amine (2.90 g, 16.2
mmol) and sulfamide (3.11 g, 32.4 mmol) were combined in dry dioxane (60 ml)
and heated to reflux overnight. Chloroform was added and the precipitéte was
removed by filtration. The filtrate was concentrated under vacuum and purified
by chromatography (2% to 8% acetone in dichloromethane) to yield the title

-compound as an off-white solid.

258.8 (M+H+)

TH NMR (300 MHz, DMSO), 8: 6.92 (m, 4H), 6.71 (broad, 1H), 6.59
(broad, 2H), 4.19 (m, 2H), 4.04 (m, 2H), 3.00 (m, 2H), 2.39 (m, 1H).
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was di ssolved in dry THF (100 nL). Borane-THF (1.0 M
in THE, 10.3 nL) was added at OC. The reaction was
wagrioroesssat RT for 5 hours. Am nosul foni c aci dPCT/6SBH6/048682
g, 61.6 mml) was added. The reaction was heated to
reflux overnight. 15 The reaction was cooled to room
t enperature and aqueous sodi um hydroxide (3.0 M 100
m.) was added. The solution was extracted with ethyl
acetate (3 x 100 nL). The conbi ned organic sol ution
was dried over MgSO4_ The solution was concentrated

under vacuum and purifi ed%ﬁgfg;gat ography (2% to 8%

met hanol in dichl oronetha eld
(M428-Dilhydro-b2rzbhapdiekin-24vnettad)-sulfathide (Compound #1)
3-yl)nethyl)am ne as a colorless oil. M5 (ESI): 180.1
(MrH+) 1 H NVR (3007 MR ), 8 6.92 (m 4H), 4.21

(m 2H), 4.07 (m 3.33(bro&b| gi)—l) 3.16 (d, J =

4 Hz, 1 H), 2.72 (d 4 30 (m 1 H).
((34D|hydro 2H ben o[b]Pl 4] di oxepPr: 3-yl ) met hyl ) am

ne (2 90 g, 16.2 25 nnDI) and sul fgn d w 11 g, 32. 4

%ﬁ re conbined in dj oxane (60 m ) . and heate
to rEAEMGRPHiIBYrO- bﬂr w@axl%%lwﬁa (@bg, 26 mmol)

aRd&ulfahiiaé §s\eg, 53 AMYE het¥ ddnmbinaliian. 4H'&<atrié {HodAL) and
was concentrated under vacuum and purified

refheRECE grinpereestion gasnoniem to F‘PP'HltémRﬂ*@%?l?éﬂeﬁ} small
aFnQ)uYit ‘:’o‘f @oh@ ‘i‘Néé ﬁlké‘red‘a?f@&%gro%ﬁ aﬂb?fﬂftrewg'\ﬁ%s é?‘l#%)@ria }ﬁ? in

vscu?qaodrtbadesmua)wwpsgﬁeq uswlamolumqgh(qma@gyaphy

eyt 15135 o Fihgool T i e Wiy o

D@MZQ&i@dmydrtMemmmmd 44 di whiten s@ligl net hvl ) - sul f am de
%7 Yo H N~ // O-\NH2 5 Racem c
§5o nzdi oxi n-2-yl nethylam ne (4.4 g, 26

mml E|e@@dt@mﬁ@yg|ge (5.1 g, 53 nmol ) vvere conbi ned in
1,4 di oxane (100 fl uxed for

The
r eac G GAIS ¢ ded @?}2%50"% 60?15 t"é«nbbﬁZt §ré3a1r§j a smal |
Anal Found: C, 44.28; H, 4.66; N, 11.21; S, 13.15

H' NMR (DMSO d6) & 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).

Example 3
{(Benzol1.3]dioxol-2-yimethyl)sulfamide (Compound #2

o)
> ¢
o HN—-—ISI}—-NHQ
o)

Catechol (10.26 g, 93.2 mmol), sodium methoxide (25% by weight in
methanol, 40.3 g, 186 mmol), and methyl dichloroacetate (13.3 g, 93.2 mmol)
were combined in dry methanol (100 mL). The solution was heated to reflux
overnight. The reaction was cooled to room temperature, acidified by addition
of concentrated hydrochloric acid and then reduced in volume under vacuum to
about 50 mL. Water was added and the mixture was extracted with diethyl
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amount of solid was filtered and di scarded. The
filtrate was evaporated in vacuo and the residue was

w@eoo7forasaed usi ng flash col umm chr omat ogr aphy 10PCT/US2006/048682

(DCM Met hanol - 10:1) to yield a white solid. The

solid was recrystallized from DCMto yield the title
conpound as a white solid. np: 97.5 - 98.5C El enental
Anal ysis: Anal Calc: C, 44.25; H 4.95; N, 11.47; S,
13.13 15 Anal Found: C, 44.28; H, 4.66; N, 11.21; S,
efrri(8 xH1OOIRL)( Dmcdﬁ)blr&&oﬂjar(msonﬂlpn Was dirieddvith MY$O,,

cNF%ér\a);%tég ti(.hrg Iirzqgh sg?ci %gﬁ@m,_ﬁtag%é}ppél @"% e%yl alcetate in
héeRena)iolyigitiherai[1 2]sioxBlehy chsibbiyaiti attd (iEstAppasdr 8)a colorless
>---\ 11 0:0 HNS NH2 |1 .O Catechol (10.26 g,
083, 2 mml ) sodi um net hoxi de (25% by weight in
nmet h and rmet hyl
di chI or ac ta § Qiﬁ@' 93 2 mol) were conbined in
dry ref RpMR! 3@@%.@%0&9%8@'3@cwawwﬁ%ﬁgt%stm) 4.34 (q, J
reflux 25 overn e reaction was cooled to roo

=¢ dip el (- 23 (fae’=€WqHZe§f'%y addi tion of concentrat ed

Db M RE AR ALEE mAnYPetF (349, 40.0 mmol)
wasxadgeas am@mumabycé@xwet 299 én mate 5 11 ONDLY GOT OVBEBY

SESEFRPREIARETHR BB ndreded s i S RIf s
stiwed for ttwnheots at, rommal t@hpelregtlmgaa@lﬂm dixtiiled iwdter was added.
B335 SlPaeZsPaots Sl Amice presiiag s ppite soig and
waslcmilleew by flltl’at@ﬂ\@’l(ﬂ bSed withidut hdrtiedibtirification. NVR

89 (broad, 4 6.29 (s, 1 ,
534 M8 (ES): 16000 MHIL. 83 (1. 927 b ary o

TH NMR (300 MHz, DMSO), &: 7.99 (s, broad, tH), 7.72 (s, broad, 1H),
6.94 (m, 2H) 6.86 (m, 2H), 6.30 (s, 1H).

Benzo[1,3]dioxole-2-carboxylic acid amide (5.44 g, 32.9 mmol) was
dissolved in tetrahydrofuran (THF, 100 mL). Lithium aluminum hydride (LAH,
1M in THF, 39.5 mL, 39.5 mmol) was added slowly to the solution at room
temperature. The reaction was stirred at room temperature for 24 hours.

Distilled water was added to destroy the excess LAH. Aqueous sodium

hydroxide (3.0 M, 100 mL) was added and the solution was extracted with ethyl
acetate (3 x 100 mL). The combined organic solution was washed with water
and dried over MgSQO4. The solvent was evaporated to yield C-
benzo[1,3]dioxol-2-yl-methylamine as a colorless oil.

MS (ESI): 152.1 (M+H+)

TH NMR (300 MHz, CDClg), &: 6.87 (m, 4H), 6.09 (t, J = 4 Hz, 1H), 3.13
(d, J=4 Hz, 2H)

C-Benzo[1,3]dioxol-2-yl-methylamine (2.94 g, 19.4 mmol) and sulfamide

‘ (3.74 g, 38.9 mmol) were combined in dry dioxane (50 mL) and the solution

was heated to reflux overnight. The reaction was concentrated and the residue
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To benzo[ 1, 3] di oxol e-2-carboxylic acid nethyl ester
(7.21 g, 40.0 mmol) was added ammoni um hydroxi de (29%

wo poorarsss4 10 nli) and enough 10 acetonitril e tPCTHRE®06/048682

the m xture honogeneous (-5 nlL). The solution was

stirred for two hours at roomtenperature and then
distilled water was added.

Benzo[ 1, 3] di oxol e-2-carboxylic acid ani de precipitated

as a white solid and was collected by filtration and
was edramafugnapihem (2% topD9of acibne im didBl¢re8igthatéPid0geld the title
é r)1 Et 300 WHz, DVSO), 6: 7.99 (s, broad,

mppu G}a?z?t" 5oy, 1 1), 6.94 (m 2H) 6.86 (m

2H), M S zo[ 1, 3] di oxol e- 2-carboxylic

aci d a |§(53}1)4 M+2§39 rmol) was dissolved in

t eg r bhwimm‘ WWED%’E 8{%% BEl(nt mmnegaajm :lj)um Hz, 1H), 4.79
ri , .5 nmol ) was -
(beﬁ ﬂg} Sy (l?ré’ap'héll"'go?tﬁﬁ G St 4%@3@)0 t enper at ure.

The reaction was stirred at room -tenperature for 24
hours. Distilled water was added to destroy the

excess LAH Aqueous sodi ubxampledi de (3.0 M 100 niL)
vas Bg)‘-ﬁﬁjéhﬁhgakalﬁé?{h%%%]aiﬁisﬁfé iﬂnw{g?&aﬁwm.de

was washed with water §(Goimpaund #4kr MySO4. The

sol vent was evapor ated toﬂ ield C 25

benzo[ 1, 3] di oxol - mne as a colorless oil.
MS (ESI): 1521( 1@ I\/R(sldosz CDCl 3), 5:
6.87 (m 4H), 6.0S b;J% 3.13 (d, J =4

Hz, 2H) C-Benzo[1, 3] di oxo 2-y g@lne (2.94 ¢,
194mm|) and sul fam de 30(3 740g ol ) were

b i :
Pon ST (£ 8.8 iR Mioh A lfickadlilnt DB (RB6 412 o
wemnstimed it mfggﬂgz@ eLy @sd (2R)-5@clp! ﬂﬁs(Wdt@K/BBCmg,o 0.10 mol) was
P wa % t 9
adRd BRA 1 RO MBR RS G G (Ui Bnd he fepglion was cooled

t&:@ﬁﬁwgtﬁig%é@t@ré/@h@ @illﬁféd \Qﬂth lcé\@aéés(ﬁ)L é’r@ thréMé'd*\MtH- dlethyl

ether (4 tnp],es 4 The cq;npmqg{aqrgajjlq_goluuoe gve(sowggaed 8 qqpes W|th 10%
potaldiut carborthtéZoncd WithE¥&EP] Shék with brine and evaporated in
vacuo to -yieid a white solid which was purified by flash colu‘mn chromatography
(DCM:Methanol — 50:1) to yield ((2S)-2,3-dihydro- benzo[‘l ,A]dioxin-2-yl)-
methanol as a solid.

The sohd (13.3 g, 68 mmol) was dissolved in pyridine (85 mL) cooled to
0°C, p-toluenesulfonyl chioride (13.0 g, 68 mmol) was added and the reaction
mixture stirred at room temperature for 20h. The reaction was diluted with
diethyl ether (1 L) and 1N HCI (1.2 L). The organic layer was separated and
washed 2 times with 1N HCI (500 mL), 4 times with water (150 mL), once with
brine, dried (MgSO4) and evaporated in vacuo to yield a white solid which was
purified by flash column chromatography (Hept:EA — 2:1) to yield toluene-4-
sulfonic acid (2S5)-2,3-dihyd rb-benzo[1 ,4ldioxin-2-ylmethyi ester as a white
solid. '

The white solid was combined with potassium phthalimide (14.4 g, 78

mmol) in DMF (250 mL) and heated to reflux for 1 h, cooled to room
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(2S)-(-)-N (2, 3-D hydro- benzof

1, 41di oxi n-2-yl net hyl ) -sul fam de (Conpound #4) O /O
WO bii2/073884 O Cat echol (13.2 g, 0.12 nol) and poPE@EEE206/048682

carbonate (16.6 g, 0.12 nol) were stirred in DVF (250

m.) and (2R)-glycidyl tosylate (22.8 g, 0.10 nol) was

added and the reaction was stirred at 60C for 24 h.

The reaction was cooled to roomtenperature and

diluted with ice water (1 L) and extracted with
tetnpetatlrel 8nd poered ihto ivignr))usrprmlrnng‘mwated(bﬁ d3rend stirred 30 min.

VRS SR W R 3nRER AR kiR bt Weie ORI R with water, 2%
NaQidpaad e\’thtenagafacand led ayti @ydo@n&hlat 623)@;134(21 3abitsfirpas '
Hé'@ 114?]ddfqu ,26\?\ th;%ﬂsom glr ° t rrwg %.SyWhIge pow'\cé‘:'étr)l/1 gg%

((29)Fha ﬁo\ﬁuéwﬁn@ean@ Mas%&h@lﬁd& &nM'Wdré@ﬁé W5 @Sae mmol)
ﬁ?(gl id. 20 The so mol ) was di ssol ved

b @25rel) gad r'ﬂ_e)at%gF éeeﬂ%f%r@@ GRaled te FramiteRparature and
1N7H@'1 daedls p@-l 9.0 £3d SHRLH ¥RY Sé}ﬁﬂe%fm@ §<ﬁ@ \X/ﬁé‘ﬁ&é% and

m xture stirred at roomterrperature

washed with {tesh &t epligh digcardes) mpd téeﬁéﬁﬂ@m&; exagonatsd in
t
veblo tdalsdils, whith RSP o balliser BRAMAIEPREY ilte
agueeus (NesdHn{The diethy! witihéer sgution mas dried (NaIBBHMandadaporated
. N |
YRR B B IO, F08 YA phALALYNEER o
cBrdmatozgrgplw (DEM: M @H4- 191]I)ftom|eidem aoll. A rﬁ)omon of the oil (4.82
d b d 2-vl est.er. as
ok EinFeh B VorRE R Fuahe b eRid WMo GEbFh o
hpgtggﬁsen lstearhbﬁﬂti utmitiolI d?n(\dg?rlﬂecg;s} Z8d iﬁa’:ﬁ] lerebpl fm{dﬂm
a e ux or (o30]0) .ro .
SSBPO 0 TS By Tt B D IeBESPIod KT P s it TIARY solid
(théufd?fbspﬁirﬂlr\g BOI edtlof (as?{r-(zna DRly/EFo- bén@o[lq)z;]a&ﬁan-z-yl)
stirred mn. Wite solid was filtered and t

%hv'@nwae) was fltgrad oErand theneecrystalligad égalrzfypm\arampanol to

y@miavwﬁ, ngjiln and let air dry to yield a
(2S)-2-(2, 3-Di hydro-

benz &b, 218R-6XE = -0, 4O ) - i soi ndol e- 1, 3-di one as

\(’:\2 Irri) err@g\x)ﬁﬁ% éoﬁ@ g\;ragzp%rélTpgga %\@g@éégw:iﬁé) thtevﬁgOH, and the
DCM was dried (NaSO4) and evaporated in vacuo to yield (28)-C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yl)-methylamine as an oil.

[adp = -57.8 (¢ = 1.40, CHCl3)

The oil (2.1 g, 12.7 mmol) and sulfamide (2.44 g, 25.4 mmol) were
refluxed in dioxane (75 mL) for 2 h and the crude product was purified by flash
column chromatography (DCM:MeOH 10:1) to vield a white solid, which was
recrystaliized from DCM to yield the title compound as a white crystalline solid.

mp 102-103°C

[a]p = -45.1° (c = 1.05, M);

'H NMR (DMSOdS6) 5 6.86 (m, 4H), 6.81 (bd s, 3H, NH), 4.3 (m, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.26 (dd, 4 =5.5, 13.7 Hz, 1H), 3.10 (dd, J =
6.9, 13.7 Hz, 1H)

Elementai Analysis:
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in EtOH (225 nL) and heated at reflux for 2 h, cooled

to roomtenperature and 1 N HCl added to pH 1.0 and
wa@riorness3for 15 min. Waite solid was filtered BemMUS2006/048682

washed with fresh EtOH (solid discarded) and the

filtrate was evaporated in vacuo to a solid, which

was partitioned between diethyl ether and dilute 10

aqueous NaOH. The diethyl ether solution was dried

(Na2SO4) and evaporated 1in vacuo to a yield a light

yel | awadCalc:The oi | Gp44. 28t H, ides5;oy, 11.a3hScaBus

por - RORTBROPRY or 1 (a 205 80mid, 1 85 52082l
(250 nL) was treated with 1 N HCl (30 rTL) and heat ed

on steanbath until hormgeneous and then let cool to
room 15 tenperature. Afte ! e mxture was ice

eberpin d.?oJBenéo hcﬁothr’id@l RRét

cor respondr ng 0
(29)-C (2, 3- D|hydro be&ﬁ@pl?&'i'.ﬂﬂ(ﬂ@n-zyl)-
nmet hyl am ne) was fllteredooff and then recrystallized
agai n from 2-propg h Neld a white solid. [alD =
-69.6 (c = 1.06, } 120 T “while sglid was

5 2 , and the DCM
was dried (NaSO4) and evapor at ed |n// N:ro’to yield
(2S)-C- (2, 3-Di hydro- 4
benzo[ 1, 4] di oxi n-2-yl ) - msthylamne as an oil. [alD =

- 57. &a@@n‘nch Eﬂ-@ih)@r@ﬁt) bE?Qdib)Jm-@Zylﬂneﬂhyléﬁnﬁe 3’9"2'5)9 a6 mmol)

sul fam de ) were | uxe

angl éﬂ@hg'am@erm 5)29 9015 mrnoarmerterfeorebm@ 'BrQMEc(ﬂ Owab) and cooled
ln% id;é B&tHbYs Hin@éthylsﬁﬁlaH‘lB(}/I ehroqmt@%ﬁghiro (R NESE added. The

yield

raa@@ppgﬂ itdre was thernsixead for @ ihe mith eentinueidecaatimgo LFe seaction
-4

AU Yascpitisha B Sty BRGE s aleh) shg ity postate

s@lbtios wagHvashipd witrGbiime, cﬁ‘i@d (M@sSan) aod, evaporﬁea invacdo to

il i B Sy el g ot

aggtaid: biepiade Pm)wsma/a)waﬁs:sonﬂnamudﬁams r&wé#hll%d {éthyl
aée:tggé:ll-%?(aﬁ_) %@/iegi’ thgt:i compoun% as a white floczcular solid.

mp 76 - 78°C

MS 273 (MH")

Elemental Analysis:

Anal Calc: C, 48.52; H, 5.92; N, 10.29; S, 11.78

Anal Found: C, 48.63; H, 5.62; N, 10.20; S, 11.90

, 'H NMR (CDCls) 8 6.87 (m, 4H), 4.59 (bd m, 1H, NH), 4.35 (m, 1H), 4.27

(dd; J =2.3, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4, 1H), 3.36 (m, 2H), 2.82 (s,
6H).
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Exanple 5 5
N- (2, 3- Di hydro-benzol 1. 41di oxi n-2-yl nmethyl)-N , N

waleempmgBsul f am de (Conmpound #6) N, (XO H CpCT/052086/048682

Racem ¢ 2, 3-di hydro-1, 4- benzdi oxi n- 2-yl net hyl am ne
(8.25 g, 5.0 mol) and triethylamne (1.52 g, 15
mol ) were conbined in DM (10 mM-) and cooled 10 in
an ice bath as dinmethyl sul famoyl chloride (1.44 g, 10
nmol ) was added. The reaction m xture was then stirred
for 3 hr with continued cExample 8he reaction mxture

was .pa p Pt .y(l acet at.e ~, vvaier mmnde

R-Z-Vimetihy

dried (I\/gSO4) and evap aﬁqsbuﬁu#art;uo to vyield an
oil. The oil was purlfl smgflash col umm

chr omat ogr aphy (et g at e: pt ane - 1:1) to
yield a white solid vva rec yst lized (ethyl
acet at e/ Hexane) to the (tl ound as a white
floccular solid. np 76 -- @8 El enent al

Anal ysis: 20 Anal Calc: C 48 52; . ; N 10. 29;
S, 11.78 Anal Found: C, 48.63; H, 5 62 N, 10.20; S,
11. 9BacamivR, 3-Cigrdp- 84636812d(0mn-ﬂ—9!|meth519n(1bd (825 Ing}, 5 mmol)

wEeqSd ey ol i rothuiad tof acbyi' abfysybpbhated in

véddo tPGiekb N2, SW&BM&MdﬁﬂﬁWSWD-foﬁmambe &% an oil.
o { SR O@ﬁﬁﬁfé{éﬁg | R tidard Wil Vs AHIR THE (0.0

mL, 9.0 mmol) at 0°C and stirred for 5 h at room temperature. The reaction

was cooled in an ice bath and quenched with water (0.50 mL), followed by 3 N
NaOH (0.50 mL) and water (0.50 mL). The mixture was then stirred at room
temperature for 1 h. Solid was filtered and the filtrate was evaporated in vacuo
to yield a residue which was partitioned between 1N HCI and diethyl ether.

The aqueous phase was basified with 1N NaOH and extracted with diethyl
ether. The organic phase was dried (MgSQ,) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-methyl-amine as an oil. |

MS 180 (MH*)

'H NMR (CDCls) 8 6.85 (m, 4H), 4.30 (m, 2H) 402 (dd,d=7.9,11.6
Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H)

The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5 h and evaporated in vacuo to
yield a crude residue. The residue was purified via column chromatography
(ethyl acetate/Heptane 1:1) and the resultant solid was recrystalhzed from ethyl
acetate/Hexane to yield the title compound as a white solid.

mp 97-98°C

MS 257 (M)

Elemental Analysis:

Anal Calc: C, 46.50; H, 5.46; N, 10.85; S, 12.41
Anal Found: C, 46.48; H, 5.65; N, 10.90; S, 12.07
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H2N O 5 Racem c

2, 3-di hydro-1, 4- benzdi oxi n- 2-yl net hyl am ne (825 ng, 5
worap7sssas di ssolved in ethyl formate (15 nl)PCT/E52006/048682

| uxed for 30 mn and evaporated in vacuo to yield

N- (2, 3-di hydr o- benzo[ 1, 4) di oxi n- 2-yl nmet hyl ) - f or mam de

as an oil. The oil in diethyl ether (25 nml-) was

treated with 1 MLAHin THE (9.0 nL, 9.0 mmol) at 0C
~and stirred for 5 h at roomtenperature. The reaction

10 was NME @DCh) 86.86¢mhaH), a152 (nsereh)ed 48 (rh, Vj,e1.29 (dd, J

~ o020 0 B S 25 FEH 4 PR B W IRET, 140 bz

m)%@@oqaars—f@g 4l H20h HY, B9 (5 BHpred and the
ltrate was evaporated in vacuo to yield a residue

V\,hl ch was partitioned between 1 N 'HC and di et hyl
et her. The aqueous phasey%;fel ed with 1 N NaCH
and extract ed W|th di eth . The orgam c phase
3)-(h bj € 31t Jrortd 2 AL ethylitsulfamide
(2 3 di hydro benzo[ 1, 4] - t hyl) - met hyl - am ne
as an oil. N5180(NI—H)M3) 56.85 (m 4H),
4.30 (m 2H), 4 .9, 11.6 Hz, 1 H, 2.85
(m 2H), 2.50 (s, i (330 , 2.1 mol)
and sul farni de (820 [) vRre , onbi ned in
di oxane (15 nl), ref Yo 1%h a evaporated in
vacuo to yield a crude reS| due. The #esSiNHe was

purified via colum chromat ography Qet hyl
acet Eb%\lvhfy theeprbickuendutiinedrie Exahaple 4above,eshlorocatechol

wht EPESEBRoted Emain b LSRET LBl S iautt v by
bénidl), 4]&10&%3?\) n@tnymmuse %Agf(izgm ge GF:IOAﬁQ@dIthro-

bgnggt Agioxn-goyl)- gtettmla@yne §a-\Rp! sabe p@%@’égro :7-chloro isomers
b)PﬁT:I Hﬁq_ng 048682 'H NWR (CDCI3) 8 6..86 (m 4H), 4 52
4.46 (m 1°H, 4.29 (dd, J =2,.3, 11.5
1 |_|) The mg(tter@owag dissplved lg@-grqﬂanq (MO ngL)54nq di H@l in diethy!
Aaddd untitph = ?f 04\9 §dfrainbd: Ph& hylfochiblide Lalthnat
Y29yt 9

precnpltated was filtered (2 65 g) and re-crystallized from methanol/IPA to yield

white crystals. The white crystals were partitioned between DCM and dilute
NaOH. The DCM was dried and evaporated in vacuo to yield purified (2S)-C-
(S-Chloro-2,3-dihydro-benzo[1 ,4]dioxin-2-yl)-methylamine as an oil.

[oJo = -67.8 (¢ = 1.51, CHCl3) .

The oil (7.75 mmol) and sulfamide (1.50 g, 15.5 mmol) were combined in
dioxane (50 mL) and refluxed for 2.0 h, cooled to room temperature and '
evaporated in vacuo to yield a solid. The product was purified via flash column
using DCM/methano! 20:1 to yield the title compound as a white solid.

MS 277 (M™)

[oJp =-59.9° (c = 1.11, M) ‘

'H NMR (CDCly) § 6.90 (d, J = 2.2 Hz, 1H), 6.81 (m, 2H), 4.76 (m, 1H),
4,55 (s, 2H), 4.40 (m, 1H), 4.29 (dd, J = 2.4, 11.5 Hz, 1H), 4.05 (dd, J = 7.1,
11.5 Hz, 1H), 3.45 (m, 2H) '

Elemental Analysis:

57



10

15

20

25

30

(2S)-(-)-N(6-Chl oro-2, 3-di hydro- benzol ' 1. 41di oxi n- 2-y
| met hyi)-sul fam de (Conmpound #8) d O (s1 HO ON ~'
WO 20000758BH2 Fol | owi ng t he procedure outlined iPCEXSI006/18682
4 above, 4-chlorocatechol 10 was reacted to yield a
m xture of (2S)-C-(7-Chloro-2,3-dihydro-
benzo[ 1, 4] di oxi n-2-yl)-net hyl am ne and
(2S)-C-(6-Chl oro-2, 3-di hydr o-
benzo[ 1, 4] di oxi n-2-yl)-nethylam ne (ca. 3:1 ratio of
6- chAnabCalcchl or o | <OEB.38; By 36FB; IBL1D).05The m xture

lved in 2-pgo | (100 nd - nd 1 NHC in
di etg F'Igggn her ’,é)@gge'a" érﬁoa’m’pgﬁgg 1.0 was
att a}n'@ ?ﬂtr&iﬁgﬁ diyies @e}ﬁtamgd@ h§'d|'dct'{ld3]ﬁle_ saléex (28}-a-@lChloro-
was | ere n re-crysta | ze rom
2 AT nusw- ool 0Rei2 e U Iba PEeRaTRS e were
re%bVéFéﬁ | et £opa erdméﬂooﬁ%m&stwﬁerw@adaﬁéﬂdﬂé@ in vacuo to

dri ed and evaporated in vacuo
y|9lde¢ QOMrWhiCBdNQQ gprtitioned between DCM (200 mL) and dllute NaOH

(5NN 2 oy e s oo b T
(NesQyi) land7e veparatsid inavatusulof yieldorn ¢il. WDIc, waé pairified| via
di f: o
relfBks 6RG0) sl ¢ B0 Il S3ANeCARRTOl SACERTH Wilidr Uy Goo
TEA) jo yietd 2S)eCi(@- Cfﬁlmoﬁt Bfﬂjhydmdsermn{ﬁ ﬂ]@dxm-a-yﬂ) mhhylamme
| upm, using DCM net hanol 20:1 to yield the title

a%%rfﬁﬁ\?r‘i'& as a white solid. 25 M5 277 (M') [a]o =

- 59. PhécesidlieMas bpnibihéd/RithGHab)id8 (6.9Dg( 8.4 thmolRirldioxane

(@ inb) e refliagea 180 Bl eooidid Mo sbpergiurg anfevaRgated in
vadlib tonleld7ar1 oll %éoiﬁivaslpdi)ﬂedi;y‘rﬁaéhifboﬁhhn cBPomatography
usios RebBmetieansisz 0Tk vieli GSIE) Bel7 @horp-2:3sivdio:
béRzd]p, AdRKiIFo LY Mhatiyl)-38iBRide hs B-WHite Bblid. 99.

MS 277 (M™)

'H NMR (CDClo/CD3OD) & 6.88 (d, J = 0.7 Hz, 1H), 6.81 (m, 2H), 4.37
(m, 1H), 4.30 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J = 7.0, 11.6 Hz, 1H), 3.38
(m, 2H).

Example 8
Chroman-2-yimethylsulfamide (Compound #10)

H o
N_ 4

%4 “NH,

Chroman-2-carboxylic acid (4.5 g, 25 mmol} and HOBT (3.86 g, 25
mmol) were combined in DCM (40 mL) and DMF (10 mL).
Dimethylaminopropyl ethylcarbodiimide (EDC, 4.84 g, 25 mmol) was added at
room temperature and the reaction mixture was stirred for 30 min. Ammonium
hydroxide (2.26 mL, 33.4 mmol) was added and the reaction mixture was
stirred for 16h. The reaction mixture was diluted with DCM (50 mL) and water
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The filtrates of the crystallized hydrochloride salt
of (2S)-C (6-Chloro-
WQ2@7a748y4lr o- benzo[ 1, 4] di oxi n- 2-yl ) - met hyl am nBCT/US2006/048682
prepared above were 5 recovered (ca. 1:1 of
6-chl oro: 7-chl oro isoners) and evaporated in vacuo to
yield a solid, which was partitioned between DCM (200
m.) and dilute NaOH (0.5 M 50 nL). The DCM sol ution
was washed once with brine, dried (Na2SO4) and
(5@mt@oam g pH ofdbemixsrgiveasi agdivsted 1o ahpehPiles 3.0 with 1N HCL.

TR ke AL 16 5504 Bk oK Bl oo

Thezcﬁ)mﬁir(ea BN phage Svadi dtijenl (Nae&‘s@o)[ andlpuamteﬁeé iy vgtcwe to

it Ao st B in TR Gl B RO A"
acetdtbyiedieldanil> h, cooled to r oom t errper ature and
t [ t
o R A b3 g i TRl b i e e i LAH in THE
(S@G'W_ ;@&‘Sdlhﬁ'ﬁal) waslgédéd) aWdEthé ré28)ior{ mixture was then stlrred at room
or o-

temRAuLe SRR, B (HATIOR IS GHPRSReG Withowatey,stirged for 2

hcﬁl% ﬁlle é\ﬁxﬂr? dé%ﬁibdlbﬁflwgi\k%? gé@(%@@boﬁagbﬁdﬁﬁ vaduodo yield
m 1
C-@bdomanﬂ zl metlmam'm& aneryl y amine-(dd, J = 7.0, 11 6

%{rﬁﬁe I%?%a( 1@H)mo ffalnide (1 92 g, 20 mmol) were

Chrorran- L am de ECon'poun d #10 i

cohigrentHn d@(m @@anl-taadrmr@ught to rediuy fon2. gTh2§0H4’rtﬂn) was

co%r—?d 595%% ?%89 in %écug:TB r@%ﬂ&%nﬁ?'ﬁ gﬁ?gﬂ ‘%fiaé Bulfidd (#Ccolumn

cmomdtcgramgn(mmmaﬁaﬁpl 2089 tg yietd mwblw salid. Jdesoligt was

rop BRIRERY Fomhiitgh AR APEREE 1o YT st Yibirioiftamide
asnawitideslicand t he reaction m xture was 30 stirred for

16h. The reaction mxture was diluted with DCM (50 ni)
and g H0-183°C

MS 241 (M)

Elemental Analysis:

Anal Calc: C, 49.57; H, 5.82; N, 11.56; S, 13.23
Anal Found: C, 49.57; H, 5.80; N, 11.75; S, 13.33.

Example 9
2-(2.3-Dihydro-benzo[1.4]dioxin-2-yl)-ethylsulfamide (Compound #16)
H o
O N 7/
/S\
CE :‘/\/ g NHe
O
Potassium cyanide (2.05 g, 31.5 mmol) was added to 2-bromomethyl-

(2,3 dihydrobenzo[1,4]dioxine) (6.87 g, 30 mmol).in DMSQO (90 mL) and stirred
at ambient temperature for 20 h. The reaction mixture was then diluted with

water (250 mL) and extracted twice with diethyl ether. The diethyl ether was
washed with water, then washed twice with brine, dried (Na-SO,) and
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WD 2007/ 075834 PCT/ US2006/ 048682 (50 nL) and the pH
of the m xture was adjusted to about pH = 3.0 with 1 N
woigio7/075BBe DCM was separ ated and the aqueous pPEBES2006/048682
extracted twwce with DCM The conbi ned DCM phase was
dried (Na2SO4) and evaporated in vacuo to yield an
oil, which was purified with flash col um
chromat ography (ethyl 5 acetate) to yield an oil. The
oil (5.35 g, 30 nmol) in THE (90 nL) was stirred as 1
e ddiHted inlvicud ®byiold 2-¢fanopicthyia(@, aditgd rabvehzd)¢,4]dioxine) as a
Fﬁacti.gn m xture was then stirred at room tenperature
S99, The reaction was guenched with water,

stirhigchfey (doctgwessgghe 43| utscp mm ed. éerJedZIB 11.5 Hz,

(Na2SO4) and evaporated in vacuo

168, ch P8 fele, 0 =/ 2 6, Haini Hb 22848, i é B EThe of |y
o 1 e o-EFafomithyIPia) différobén [ ARiehndfwls difsoived in THE

conb
(50amil)anidot MBH; inThEBFB80uMLo80wamol)cwas eddaddand the reaction

A , i al

BRSPS b Ve B ot gon. i oo

bam dc)olin@ PNHE wasiﬁddedsuhillch Ehe Obwhs achievetl> The reaction
AR R, T B SRR B ot vacuo

ylgaﬂil)aﬂ@ll G;, réé\/g; %ﬁ ;ﬁdg’tlg%netﬂibemaé@BWa?ﬁ adid diéthihether, and

c:.. C, .57: .. ) :
th@ﬁfﬁﬂ?v?e,thwgs%womwas Vé%shé@ 1“1‘5%’ §r'9935‘§995®4&gﬁlp| e
evaporaled irPUAu fbf@ﬁi&bﬁe@—@ﬁ%n Yy@m‘ﬂehz@ﬁhél]cﬁé&lfl@m de
OON NH2 25 Potassium

ound #16)
V'g’ B¥lafaine2. 05" g, 31.5 mmol) was added to
2- brm@WhB()Z 3 d| hydrobenzo[l 4] di oxine) (6.87 g,
30 mol ). DVSO (90 and stirred at-anbient
t eanhstqwaefQoGZ Q@'wdrqh@nz@a&}ﬂ@%lnr?mwl@ylmn@ fredioxane

(1‘i!1d Hﬁ_‘)’@vé/! EBmbined with sulfamide (3.0 g, 31 mmol) and heated to reflux
for2 lh. The solution was cooled and evaporated in vacuo to yield an orange
solid, which was purified by column chromatography (DCM:MeOH - 10:1) to
yield a white solid. The solid was re-crystallized from DCM'to yield the title
6ompound as a solid.

MS (M-1) 257

MP 101 —103°C {(corr)

H NMR (CDCls): § 6.86 (m, 4H), 4.70 (m, 1H), 4.52 (s, 2H), 4.30 (m,
2H), 3.94 (dd, J=7.4, 11.3 Hz, 1H), 3.48 (dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J
= 6.5, 12.9, 2H).

Elemental Analysis:

Measured: C, 46.48; H, 5.60; N, 10.81; S, 12.41

Calcutated: C, 46.50; H, 5.46; N, 10.85; S, 12.41
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water (250 nlL) and extracted twice with diethyl ether.
The di ethyl ether was 30 washed with water, then
woReness ce with brine, dried (Na2SO4) and BOTI/V&2006/048682

2007/ 075834 PCT/ US2006/ 048682 evaporated in vacuo.to
yi el d 2-cyanonet hyl - (2,3 di hydrobe nzo[ 1, 4] di oxi ne) as
a white solid. 1 HNW (CDC13) 5 6.89 (m 4H), 4.50
(m 1H, 4.31 (dd, J =2.3, 11.5 Hz, 1 H), 4.08 (dd,
J62116H21H) 2.78 (d, J =6. 1, H, 2H . 5
The 2-cyanomnet hyl - dlgggnglmm o[l 4]d| oxi ne) was

d 50 L

for 5 h, then sti rgaﬁamlda ioipo ure for 16h.
Wth ice bath cooling, 2N HC was a until pH =
1.0 was achieved. The reaction mxtuge wg$, then

stirred for 1h @ rogmtens@at a ﬁvaporatedln
vacuo to 10 yield af TheT0i | WS b\gtltl oned
bet ween 3N NaOH and yI etlher, Hnd “the diethyl

et her solution 22 « br| ne, dried (Na2804)
and evaporated in vacuo to yield crude 2-(2

di hyfobigtderpateghal 6&69,218 gimel Wﬁanﬁtﬁéswwscmpﬂpte (6.64 g,
491%%095:\:&#&63&%@% éwﬂi%ﬁ)o mL; et(zf; lycidyl tosylate (9.12 g, 40

di hydrobenzol 1, 4] di oxi ne’in |ox
mm@Dwa@)adm andtblh@ e@awomrmwureawaa@tl(r&cbatgﬁommnaﬂ h. The

BRpRTFRT LB oo G A i v o

watdri (800whLy Ande@sxtraotead with dn@thgbdatlrmn (4 hinoas)t d‘gfeamy\bmed

ofgBit §Sicton vias s At el T04pRshlliv LhTket A, twice with

b drisd (MgSO,$ ahtbvaloratit in vaziolVB yldid al %@8&24 ggrdf 128)-2-
, (s,

(G Tiiehiot 2 hilinysrg Benzeld dipmnermpihandly 5 - 3 k.

3. 43Tﬁ@C{QS§ 27_6@74:&10&&092 'dzdlh%% bén?ﬂg(ﬂ]@loﬂneﬁﬁeﬂlanol oil (6.4
6.5, 12. . El ement al Anasésns asured: C,

9487 zmnom was gipsoledio pyriding (5mid cocldta @iGd Then, p-
toﬁ?en%ul#dny?cﬁl@ridg'(ﬁlzog,% n%o&%\vadsladded and the reaction mixture

was stirred at room temperature for 20h. The reaction mixture was diluted with

diethyl ether and 1N HCI (750 mL) and the organic layer was separated and
washed 2 times with 1N HCI (250 mL), once with water (150 mL), twice with
brine, dried (MgS0O,) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl ester.

'H NMR (CDCI3): § 7.79 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H),
6.94 (s, 1H), 6.83 (s, 1H), 4.37 (m, 1H), 4.2 (m, 3H), 4.08 (dd, J = 6.3, 11.7 Hz,
1H), 2.47 (s, 3H).

Toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3-dihydro-benzo[t,4]dioxin-
2-ylmethyl ester (8.0 g, 20.5 mmol) was combined with potassium phthalimide
(6.1 g, 33 mmol) in DMF (75 mL) and heated to reflux for 1 h, cooled to room
temperature and poured into vigorously stirring water (0.5 L) and then stirred 30
min. White solid was filtered and the solid was washed several times with
water, 2% NaOH, and water again and then let air dry to yield (23)-2-(6,7-
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30 60 WD 2007/ 075834 PCT/ US2006/ 048682 Exanple 10
(25)-(-)-N-(6,7
wOr@lonise+ 2, 3- di hydr o- benzof 1, 41di oxi n- 2- vl met POT/S2006/048682
sul fam de (Conmpound #29) OO SIINH2 N H/ O ao
A 5 4,5 Dichloroatechol (8.6 g, 48 nmol) and
pot assi um car bonate (6.64 g, 48 mmpl) were stirred in
DMF (200 nL). (2R)-dAycidyl tosylate (9.12 g, 40
mol ) was added and the reaction mxture was stirred.
dicitlo8RZ,3-dihydhodvenzol ,Aldimdn-2oyimdthyrisoindslec bh8tdidne ¢6.0 g,

80@%@2@%@% ﬁBWa%q?EQ hen diluted with ice water (600

acted di ethyl ether (4 times). The
contiireedhité povederycsadidlwas comiinedvadthdtydBatinegd .06 gh33 mmol)

in EREEH il iR et B M, ian Bjej8g o Fetfilempsrature.
1N)HO{I 2%3s ddded to adjust the reaction mixture's pH to pH 1.0 and the
7rt g{\g}: Elég %\g@s?th?én stlrpé%rforq%nr%?r{ 1WZHI e so ldq w)ds tepg d'and
wa@gﬁél&i ﬂl’tﬁ ‘f%s?r Etcbmqrs@h@a@éafded%]ﬁwmmirat@t«laarwap@réted in
(6 nmol ) was dissolved in pyridjne 50 .
vaguBited selithishbras paritonss Henwean UM et APdciute -
adlreofié NABH. THE dREAFreRBH sbimohemé uﬁadwgsoq) aM@%®vaporated

stirred at roomterrperaturefor reacti on
in ¥aguo te aydeldia vigceys ik af (2§|)~&ﬁmm@nﬁ8wl-&w dicRjore2,3-

d,p&\%&}% %g,}gol[q\%ﬂd, Qfﬁe rganic |ayer was separated and

1 NHCQ (250 nL), once with water
(150 met(mnmls\)mangaoqsu Hel), B:96e(, (1) SO26 (ol J = 2.0, 11.2 Hz,

1@@%&{]@“2%‘31 ﬁéacc gyé.;l(éi J_gglg |_){elzll%w solid of 20

( 2S)A poftich ehttay 6i (2‘3 8 gjlﬂ&ln@lﬂhtiblpand@[u]faﬁ}lde ¢3i1ng,232.4 mmol)
w%rI ”E%J,}Xlgg?ﬁ tg!?ch\jane %gRerCPC:% ?1 ang %‘-@ c(rggeprpbiuct(swg@’ putified by
fla@ﬁ coluth cfﬂoﬁ?atémaphyﬂbcm MeOR 28H) to%/léla théditle Eompound as

a waptg@,%d4w§mh wﬁﬁg?eglaf,sgall?ze(d fro?nl_gthyl acetate / hexane to yield the
tltl%@rﬁéoang ! %ﬁe%rgstglhhécgcﬂldbenzo[ 1, 4] di oxi n-

ester mol ) was conbined with

C 98 DT ha0  de
mp 119-121°C

[o)p=-53.4°(c=1.17, M)

'H NMR (DMSOd6): § 7.22 (s, 1H), 7.20 (s, 1H), 6.91 (bd's, 1H), 6.68
(bd s, 2H), 4.35 (m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m, 2H)
Elemental Analysis:

Elemental Analysis:

Measured: C, 34.52; H, 3.22; N, 8.95; Cl, 22.64; S, 10.24

Calculated: C, 34.64; H, 2.68; N, 8.87; Cl, 22.94; S, 10.35.
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(6.1 g, 33 nmmol) in. DV (75 nm-) and heated to refl ux
for 1 h, cooled to room tenperature and poured into

woe@onmssd y stirring water (0.5 L) and then stPCT/E82080048682

mn. Wite solid was filtered and the solid was washed
several tinmes wth 30 water, 2% NaOH, and water again
and then let air dry to yield. (25-2-(6,7- 61 WO

2007/ 075834 PCT/ US2006/ 048682

di chl or o- 2, 3-di hydr o- benzo[ 1, 4] di oxi n- 2-yl met hyl ) -i soi
ndol e-1, 3-dione (6.0 g, MM vvhlte povvdery

heated at reflux for Z(ODMMndmd to room

tenperature. .5 1 N HClI was added tg@, adj ust the
reaction mxtures tho leOand e)relagtlon

m xture was t héhNs g f 001 te solid was
filtered and washeq (s¥hid discarded)
and the filtrate wag |n acuo to a solid,
whi ch was partitioned~N8 diethyl ether and dilute

(Nio by RNl 2o Ay s g P gt BTN B4 Veneihi) sufamide

(1"2 %CQUI% mrﬁol?fwéggeﬁa@@ RS- hﬁ}o‘céaﬁec-'ﬁcﬂ 'a%BbFﬁlﬁg % 't3ne process

ydro benzo[ 1, 4] di oxi ne

o@lnm;d irsEgampie 41 Hye (2,8)2(3-;—(\[162 3 ;Dﬂaygrqﬂ q&ozbqqzzoﬁ K dloxm-2-
Hhsth;ﬂ) LrAiMide 3'?5 H‘?erpcér‘ﬁbwi'ed'l)vnthzlog/z Ffd?c n% meﬁﬁa%oﬂa 20 mL)

ortion e ol
amjslﬂaimrugndsr hy@rom attmnﬁnh)erqg%@sé atéﬂpw@cﬂnwefature for 3 h.

el BBl g b 108 1 HEBCH g e v

e&potatedoinwasiug hoiweld ¢|1udeq:empocm dT tzss crudenpiadeict slasddissolved

intfi2 Y R SRR ALY b AT orTiaEu 1 it Ghe rfie gl as a
whité f_lelky §Blid MdHfiHe dddefporddinghytitideHladdéshit] o = -53. 4
(b ladol T (R 8 5 o,
( m GriNMA- @Msdrids)y 8=1@25(bdlsl 3$+)He,861(th 1H$ 665((93 1H), 6.74

El ement al Anal ysi s: I enent al

(dﬁlgbslﬁ?@d8 £Hz4 l‘924 32 (m, %‘2) 3\|88ng5‘] =c§ 7 22 "6hi2 1H), 3.04 (m,
off. 24

Example 12
(28)-(-)-N-(7-Methyi-2,3-dihydro-benzo[1.4]dioxin-2-yImethyl)-sulfamide
(Compound #19) |

@)
N\ _-NH,

N\
O

Title compound was prepared according to the procedure described in
Example 4 above, starting with 4-methylcatechol, to yield a white solid, which

was recrystallized from ethyl acetate/ hexane to yield the title compound as a

white solid.
MS [M-H] 257
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Cal culated: C, 34.64; H 2.68; N, 8.87; d, 22.94; S,
10.35. 30 62 WD 2007/ 075834 PCT/ US2006/ 048682

WE@ETprS34 1 PCT/US2006/048682
(2S)-(-)-N(7-Am no- 2, 3-di hvdr o- benzo[ 1, 41di oxi n-2-yi m
ethyl)-sul fam de (Conpound #36) O \\',NH2 H2N Qs
N/SOH O5
(2S)-(-)-N(2,3-Di hydro-7-nitro-benzo[ 1, 4] di oxi n-2-yl m

ethm_l)-sulfam' de (1.2 g, 4.15 mol ), was prepared

f r ofHAMR (GoaIR) Iﬁcﬁ-?ﬁdm:rﬂﬂm@-6%(mh2Hbr$§Bs(§1, 1H), 4.57 (bd s,

ug Lined j e _
1005, 1 T 2T e MR 0o L 380 1 Mt 2 (21,
2.28 @%L)-Isu' fam de, was then conbined with 10% Pd/ C

in t han 120 .M -) and shaken under hydrogen

at mospieEn '(éféa%}.’g'ﬁ) at roomtenperature for 3 h. 10

Thg.(ﬁlbiﬂ?_ﬁelzdﬁer@, 46150 H,b.a6dNyae 1834 S 124 10% M i n DCM
an e filtrage was  evaporat I nvacug to yield
cr ud@Yndduct . ﬁ@%ﬁg%go@u§8%§ﬁ%§§& ved in 0.2
N HCl (25 mL), frozen and lyophilized to yield the

title conpound as a white flaky solid, as the
correspondi ng hydr ochl or EX@mRlett3 s (MrH)+ 260 15 'H

NVR (DVBO d6) : & iivg, A als Kindfin§@Adgay 1 H), 6.85
(s, 1 H, 6. 74 =758 4 L, 4.22 (m
2H) The develaoment of @nryadala kinglingis g, esfablished moglg) of

crRRAEH (pre )t Hemeda a0l Ser e My dpioplenie hect o
topieaimate onwnygdaleid kicdlipgimatg1 Epilepsy Res. NG28 4443@1&):123-8;
Baton WME, White HS. The effect of CGX-1007 and CI-1041, novel NMDA
receptor antagonists, on kindling acquisition and expression. Epilepsy Res. 2004
Mar;59(1):1-12; Loscher W, Honack D, Rundfeldt C. Antiepileptogenic effects of
the novel anticonvulsant levetiracetam (ucb L059)in the kindling model of
temporal lobe epilepsy. J Pharmacol Exp Ther. 1998 Feb;284(2):474-9;
McNamara JO. Analyses of the molecular basis of kindling development.
Psychiatry Clin Neurosci. 1995 June; 49(3):5175-8. Review. ; Morimoto K,
Katayama K, Inoue K, Sato K Effects of competitive and noncompetitive NMDA
receptor antagonists on kindling and LTP. Pharmacol Biochem Behav. 1991
Dec;40(4):893-9; Racine, R.J. 1972. Modification of seizure activity by electrical
stimulation. 1. Motor seizure. Electroencephalogr. Clin. Neurophysiol. 32, 281-
294). The kindled rat model of partial epilepsy is an accepted model of
epileptogenesis (McNamara JO. Analyses of the molecular basis of kindling
development. Psychiatry Clin Neurosci. 1995 Jun;49(3):5175-8. Review.).

Briefly, the assay procedure was as follows. Adult male,; Sprague-
Dawley rats weighing between 250-300 g were obtained from Charles River,
Wilmington, MA. All the animals were housed on a 12:12 light dark cycle and
permitted free access to both food (Prolab RMH 3000) and water except when
removed from the home cage for experimental procedures. Animals were
cared for in a matter consistent with the recommendations detailed in the
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Titl e conpound was prepared according to the procedure
described in Exanple 4 above, starting with

wd200gBLat echol, to yield a white solid, whiBOT/URE06/048682

was recrystallized fromethyl acetate/ hexane to yield

the title compound as a white solid. M5 [MH - 257 63

WD 2007/ 075834 PCT/ US2006/ 048682 1H NVR (CDCI 3): 8

6.76 (m 1 H, 6.66 (m 2H), 4.80 (m 1 H, 4.57 (bd

s, 1 H, 440 (m 1 H, 4.28 (m 1 H, 4.03 (dd, J =
Nétlenaﬂﬂieéeaiz:h GO\I:H)CII Bub[‘bca(trqn 2€ujde torabe Gare3id Use of
L%e%nta nlirﬁ f?‘ll %Bgmaer u!’eatgglgtéol%gl, pbesgalde:{{‘reﬁf)a%g}y. Kindling
stﬁ‘mulla&;o% we@mmhelylﬁeﬂfmrmé& betwssry 9ad i KRRV togavedd any

'he devel o nent of anygdal a .kindling is an

C'é%q iBnivarato epi | ept ogenesis. (Amano K,

Hamadfpoliad s KwasSﬁltDﬂatMi iatdreal V8RS oﬁbf%trﬁeﬂ’fylcellulose
topi ramat e on_ anygdal oid kindling in rats.

- sqgigatoghigs 19uming gns) bropight to aginal yalupee Wil @ 5Q/Hgletwtce"ulose

cehisdindhs Wak é@r@n?méﬁé‘i' %%catl | g? g@e IUn§E BPOXB4 mi10 g

ant agonl sts, on ki nd CQUI Sl xpr essi on.
begly Meight art all tesia \Aﬁemnow@qq auﬂmprq@@t@mm'wd thneaekpeak

effoofslEaldlhe CriefObl BBIThGLARSRI ¢ ef fects of | the

novel anticonvu evetlracet am (ucb LO59)in the
k| ndI i ng nodel of -tenporal |obe epilepsy. J Pharnacol

Anal )%esa%ﬂtg%ﬁ %P égé{j?a tg’ gk 6'?4\/%%&%%98 amygdala kindled

sé€ieusowas Iﬁeterrﬂsnysdfaatdllxb\l\@l. lmaﬂﬁauemalhaes’tﬁéﬁzdwm a ketamine

(G, T8 S e oMk Foeiigi Tt Baebtic conditions,

abapelarBRictiodes I Ohes E!'da@nbké NYAgY wussét&rétstakicaﬂy irglanted
and LTP, Pharnmaco| Bi ochem Behav. 1991

info g igbbasoIRRIAhWTYRI3IE (AT 25 2\Ml: 14-2aPVerd- B Paxinos and

WREEHY. € AHEbHNI-p¥stRYiof bﬁ@ﬂéte‘?&i me§§b1‘8¥1‘1é‘r‘it‘s%eré ﬁrem'\@léézjma
sei zure. El ectroencephalogr. din. Neurop KSI ol

whereaptn dO"ﬁﬁéVRPHGI mansafernﬁabwaéffr%wm & ulépurfaggy Sterile
Sy S 0L AL bty RGNl bt
Emadgm&ente ﬂxwyusungtde;nta ¢emppliand aucryli::ggEhe] wound was then
cl%%gg)dsWQfeq‘ﬂe R@)‘@ Eﬁ%ﬂezl suture clips (Reboz, Gaithersburg, MD).
Neomycin antibiotic ointment was applied to the wound and a single dose of
penicillin (60,000 1U, im, AgriLabs) was administered to the each rat before
returning them to clean cages for one week of post operative recovery.
Amygdala kindling was then performed according to the following
protocol. Following a brief acclimation (< 5 minutes) to the recording chamber,
baseline EEG recordings were obtained (MP 100, Biopac Systems Inc., Goleta,
CA). Rats were then randomized to receive either vehicle (0.5%
methylcellulose) or Compound #8 (75 mg/kg, i.p.) (n = 10 rats per group). On
the day of the experiment, a single dose of Compound #8 or 0.5% '
methylcellulose was administered 30 minutes prior to amygdala stimulation
(200 pA for 2 seconds). The behavioral seizure score and AD duration was
recorded for rats in each treatment group. Behavioral seizure scores were
determined using the Racine scale; i.e., 0 = no response; stage 1 =
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Briefly, the assay procedure was as follows. Adult
mal e, Sprague Dawl ey rats wei ghi ng between 250-300 ¢
wowre/ondssai ned from Charles River, 30 WI m ngPGIUS06/048682
Al'l the animals were housed on a 12:12 |ight dark
cycle and permtted free access to both food (Prolab
RWVH 3000) and water except when renoved fromthe hone
cage for experinmental procedures. Animals were cared
for in a matter consistent with the recomendati ons
grdehﬁhgkﬂpieradthlayﬁéta@@ zzemymﬁmnamamﬁz %@9@3&6 Bdilateral
Ilon Res arc unci | ubllcat 0 for the
fopghinaS B S5 4 oanae i RArFRE 879 s1ag8 B geRardliRed tonic-
cI@mﬁtsfe@idlr@dmtlﬁJ esdiireg dad falkeg f(aabinet, 197 Lnﬂﬂleﬁ-@ilscharge (AD)
[mul ations, were ro et we

| d
adhity §vas Biciol FeoerrpHar i Yo 1EP.Aacrdls 15 o8 mguRe Slirmulation
tré{iﬁsaﬁd IHeUcBu”’ata@ién'd? tRe Wﬁ{éry\ﬁrﬂ) WS ﬁfea%u?&@ Rats were considered

| ul ose, sonicated for 10 mn, and brought to

fuBy mmd \wmqn@ew displgyeddive cepsesiive Ssage 4@5rﬁogen@|raﬁaged
setfgretd '@% C}?%ﬁh@%&@’@%"eqﬁiﬂthﬁu@d fBr Lg tg 3 YR, élgé da ays in all

0.04 m ] y wel and al were conducte
thegge greups untilgats im thed lm-ttﬁatpd&roupwatetfuw kindied (i.e., five

%@%ﬁtlﬁ%%ﬁég% 4p%r @g@zﬂhe )" e Rk tirh@, EP ?aﬁt\}véntel\t Yit&led a one-

| '0C expression’o
wdxeln dtimailus and wireg-fressperiedsraftaranhiab they Iwmme rekinadlenged in the

ab%%?\%%t %Séﬂeé%ﬁ@%&sgng %tﬁﬁn%lgg t ﬁ%l%?/%@i&?ngstg%ta}cqu|S|t|on phase
(i. }%Q rdhyEl bn{s;')a\ ) Ratsi tpzdted mtkeGbnqumr(ﬂ?Meregsﬁ)tgequently )
TR bR0se e Fay Ui B e cRe s D 8.7,

Pa%i nos and Wat so?)ﬁk/g?fﬁmt eri or-posterior and I a:/ergl "

dor SbnS Fiiee KitcTincae (R Dy ahretiatk in Polh Ry dikdeians Sompound #8

tr&itéﬂ@r@upyﬂﬂéﬁla?@d 8\WrofResivarpicPeAsBbast 188 dAlrsé b the kindling
indi fferent reference el ectrode. Electrodes were

aqquigiion Ahaged e &Fatﬁﬁﬁ%'rﬁ'ﬁafﬁﬁc&c?%ﬂle@n trpimenlarolas was
oldsPed0 cl osed using sterile 18/ 8 Mchel suture clips
(Roboz, Gaithersburg, MD). Neonycin antibiotic
oi nt Gempauns ¥ prevanted the acauisitpraeithe full mgn@r@ni@@l lgndled

sé?fu”r‘ Cl 'Hub ﬂ.{&@%@ *ﬁ bhsddbn e 'hhal?ﬁ]th% Uh:f' ES&%dat the

to t he eac ore returning ean cag
cdrpiusion ofdleé daﬂg-pmc! sibpeiust-iree newdvremammg;min@antly lower

thish ki BN Pthe i PERREGoHb 18 ohib Uk 8 P4 19 40 vs.
vehicle = 4.6 + 0.24). Additionally, when stimulated in the absence of drug, the
seizure score of rats in the Compound #8 treatment group increased at a rate
that was parallel to that observed in the vehicle-treated rats — supporting the
conclusion that Compound #8 delayed the acquisition of kindling by several
days.

The results of this study demonstrate that Compound #8 possesses the
ability to modify the development of kindling in the amygdala kindled rat model
of partial epilepsy. These results are consistent with the conclusion that
Compound #8 possesses disease-modifying effects. This conclusion is based
on the finding that the seizure score, at the conclusion of the drug- and
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25 protocol. Following a brief acclimation (< 5

m nutes) to the recordi ng chanber, baseline EEG
WO e@aondisays were obtai ned (MP 100, Bi opac SystROBUS006/(048682

Goleta, CA). Rats were then random zed to receive

ei ther vehicle (0.5% nethylcellulose) or Conpound #8

(75 my/ kg, i.p.) (n =10 rats per group). On the day

of the experinent, a single dose of Conmpound #8 or

0.5% 30 net hyl cel | ul ose was admi ni stered 30 mi nutes
stbnumlondrwpgdadaofsnaitsﬂn thei Comparod #8 tmatrﬂeslegmmhsr)emamed

i aBigRA0 P g inafChA B BB A o CaRlp s ance the
stimulation promsc&ﬁ W @sud@ﬁhﬁhembsmcegaﬂd‘reg% $éizure score.

PiaRS e aEa Tarhel e Faltidn G VeI IR RS CRY Ry 1 4.

5 st agghd fmd‘l@@lﬂwdmﬂdlsaﬁfu?é 88Bfs, bl e tie aftél‘llr:lis%hﬁfg?é duration
forelinb clonus; stage = clonus with rearing

nd
(AR1RYdn dhe cgmRauNd ti@@twmgfouemm weskiafiar dhaatimulus- and
d : D)ré@ Qvé’él@w%@%é%d ﬁ%We‘?@hatgr%?a?t)of tﬁét\@hléiéﬁﬁﬂ?ﬁé@group

activity was gltal recorded for ug
suggesting that CamprUnth#8 prevantaditoa agauisiion ahtne: srcondarily
§i-Q asured. Rats were
%ﬁ%' er e%fzt%@%uﬂh??ﬂ{ fogé %Y%ﬁﬁ;‘gy di spl ayed five
10 consecutive Stage 4 or 5 generalized seizures. Daily
stinulations were continged to 13 consecutive
days in all - three groups—uﬁ&ﬂv—gts in the
vehi Asea spedaifie entradiment obah wiralcdmpdsidtion( noe mg of thee

secuf jye St 4 0or-5 sejz L e At, thi
CHRITAT b Brokdta < BBl Hrmilhic el ShBiprt ey
dipieledoldctaded @ prolvideha tdtayam@ivet be580ab 159008 torfilitdgize O hard
a}bsenc of drug with the sane stinulus enployed during
15 o¢ pﬂ"g%isition phase (i.e., days 1-13). Rats treated
wi th Conmpound #8 were-subsequently stinulated once

per day until they reached a fully kindl ed state. 15
The ¥fRils &.fewr&sgmcaaleﬂaea@ws thegrineiplas of e present

i8IS R BamBlest predibied roF PeRsurbse bam%gtran?( t yill be

rogresswe I nCrease over:-the course of I Ng

ungeygiond thehthsharasticeef thednventicaenenmpassascal! @fethmamal
20 VAT AR S A eRUAS MO pRARAIRfe o B I % soppe of the
fokowingeelain apdithelir equivalestssoncl usi on is based on the
finding that the seizure score at the conclusion of
the drug- and stinulus-free period renai ned
significantly lower than that of the rats in the
vehi cl e-treated group (Conmpound #8 = 1.4 0.40 vs.
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vehicle = 4.6 0.24). Additionally, when stinulated in

t he absence of drug, the seizure score of rats in the
W@0U0TEse4 #8 treat nent group increased at a raPET/RS52006/048682

that was parallel to that observed in the

vehicle-treated rats - supporting the conclusion that

Conpound #8 del ayed the acquisition of kindling by

several days. The results of this study denonstrate

that Conpound #8 possesses the 30 ability to nodify
de@laiavel opnent of kindling in the anygdal a ki ndl ed

142 PR Blhod o A SO LBt A Biorna o o
path@ﬁb dn saeewaste@estmh fe;mgmﬂyan %netémmpsogé'dnn&irug fah M@D) a

i S base on.the fin t hat t he ure
thefePausalytineie aToUTh el CamPORB RS 100y RoI534

PCT/ US2006/ 048682__sti rmul ati on- fhee erla@l, of rats in

t he Conpound #8 frea msnt group fenyl neg
significantly | QW than(GHgL—of-Neh&-vdhi cl e-treat ed

rats. Furthernors,=&fice the stinul 8tion protocol was
resunmed in the absence of drug, the selzuré score.
progpgessem at a rate that was parallel to the
vehicle-treated group. 5 The finding that the seizure

scor R and Riere eashindenentesdivaelectadiframdhe growpopnsisting of

Mm%g}da jeat ment group one-week after the

%ﬁus- an JI“Zg free week was markedly | ower than

t hat Rdfis shiected frone the geoupdcansisting stiggdogencanchawer alkyl;
# e acquisition of the

seco%gg%nl 8t£%e%ﬁ?%ﬁ?t?e% sei zure but not the focal

sei zupe—{0 Exanple 14. As a specific enbodi ment of an

or al ¢opgpQ|t| on, 100 ng of the Conpound #8 prepared
as 1 M\ Exsa Ie7|sformJIated with sufficient finely
di vi dedTacti®selactedh el the group eensisinghe! of 580 to

590 nmg to fildh_asgize O hard 159I capsule VWi | e

i flcatlo 3 e principles of

(B i nvlent i Qﬁ ot exanpl es<provi ded for the
i [ , 3 under st ood t hat

the practice of the’invention enconpasses all of the

usual 20 lations, adaptations and/ or rmdi fi cations

as cone t he C§cope of the I I 0 ims and
their
R . é— (R%)s

R o
O
AN N
(R l :ﬁ (Rs)b——i'E;( }g_
NN O , O and
(R%c

wherein b is an integer from 0 to 4; and wherein c is an integer from 0 to
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67 WD 2007/075834 PCT/ US2006/ 048682 W Claim 1. A
met hod for treating epileptogenesis, conprising

w@odinrnrssBering to a patient in need of treat nRCT/UBRINEI048682

an anti-epileptogenic drug (an AEGD) a

t herapeutically effective amobunt of a conpound of
formula (1) R4 ORLIT Il I R(CH2)a NS-N -~ ~ 11\
25 0R(l) wherein RL and R2 are each independent!|y
sel ected fromthe group consisting of hydrogen and

| oveeacth RYlis inklerendently sedatted fran tiee groum copsistisg ioh balogen,

n.and tower alkyl; 10 a is an integer from

lonetrngl%/Iag% hitro, R I is selected fromthe group .
consisting of OO (R)b (RB)b I (R5x¢ 0 B O (R5)Db
izilliii- (R)b | (R binyti c- s
(R5)c (R5)b \ 15 r fro —to 4,

and wherein c is an ger fromO
provided that when is 0 or
(Re
AN
O
,thenais 1;

or a pharmaceutically acceptable salt thereof.

2. The method as in Claim 1, wherein
R' and R? are each independently selected from the group consisting of
hydrdgen and lower alkyl;
R* is selected from the group consisting of hydrogen and lower aiky!;
ais an integer from 1 to 2;

. is selected from the group consistiné of
0]
: = =
(R%)5 (R®)y O: -
3 >+
/ <
(R%)s \ } ~ (Rs)-—{/\[: :[54
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68 WD 2007/ 075834 PCT/ US2006/ 048682 each R5 is

i ndependently selected fromthe group consisting of
whadooges34 | ower alkyl and nitro; O R i (R) b-BOI/US2006/048682

provi ded that when is COor (R5)c (Rba 0, then a

is 1; 5 or a pharnmaceutically acceptable salt thereof.

2. The nmethod as in CQaiml1, wherein RL and R2 are

each i ndependently selected fromthe group consisting

of hydrogen.and lower alkyl; .10 R4 is selected from

t he groquépcnsi sting of hydrogen and |ower alkyl; a
is an inteder fro . is selegted ® the group

t
~TCo R&DE /1 55 - . (R
2007/ 075834 004/ 048682 5TR5)c O

IOI 1) (R 5) o nd (aRnSc
(R
5 ot \’ : ©
(RO)5— | o—
N X _

O

wherein b is an integer from 0 to 2; and wherein ¢ is an integer from 0 to

1;

each R?® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
provided that when

O .
AN
O
is o— or
(R%)e

O

et XU
) \ ()

or a pharmaceutically acceptable salt thereof.

,thenais 1;

3. The method as in Claim 2, wherein ,

R! and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and lower alky!;

a is an integer from 1 to 2;

is selected from the group consisting of

O o
(R®) (R @ E
b ™. l . i ' / O>- % 1
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wherein b is an integer fromO to 2; and wherein c is
an integer from0O to 1; 5 each R5 is independently

wa@edleorised from t he group consi sting of hal 0genpCT/US2086/048682

al kyl and nitro; O ~\ R\ b- +1 provided that when
is 0Oor (RS)c R5)b I O, then ais 1; or a

phar maceutically acceptable salt thereof. 10 3. The
method as in Caim2, wherein RL and R2 are each.

i ndependently selected fromthe group consisting of
hydrogen and | ower alkyl; R4 |(515);el ect ed fromthe

hydrogen an . 15 ais
2 o4 om group
0 &)F O 20(J7/ 075 34
(R5)c ~Db a and

O (R5)b O -wrereinh is an |nteger fr.omO to 2
V\/nerel n c i soQ each R5 is independently sel ected from

onsi g of hal ogen,
(R )b

wherein b is an integer from 0 to 2; and wherein ¢ is 0;

each R® is independently selected from the group consisting of halogen,

"

or a pharmaceutically acceptable salt thereof.

lower alkyl and nitro;

provided that when ,thenais 1;

4, The method as in Claim 3, wherein -

R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and methyl;

ais an integer from 1 to 2;

is selected from the group consisting of 2-(2,3-dihydro-

benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 2-(3,4-dihydro-2H-
benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo{1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo{1,3]dioxolyl), 2-(7-nitro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-
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5 lower alkyl and nitro; O CE . (R5)bprovided that
when s O, then ais 1; or a pharnmaceutically
waecweptrabl e salt thereof. 4. The nethod as i n EIHUA2086/048682
wherein 10 Rl and R2 are each i ndependently sel ected
fromthe group consisting of hydrogen and | ower
alkyl; R4 is selected fromthe group consisting of
hydrogen and nethyl; a is an integer from1l to 2; R
is selected fromthe group consisting of
2,3-diby8raibbyzio{d ;4 1dbxireiy &- (2,3 dinydromadphtho[2,3-b][1,4]dioxinyl) and

2GS Pt nr SRy & (8 4-dihydro-zit

2- (2,3 dlhydro benzo A] di oxi nyl), 2-(6-chloro-2, 3-

di hydr o- benzo[ 1, 4]di ),

2-(6-fluoro-2,3-dih benzo[ 1, 4]dIOXIé¥LL’ 2- . ) :

(chr BrRyiged 1 that when is 2-(3,4-dihydro-2H-benzo[1,4]dioxepinyl),

( uor o- 2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ),

th§pfgfit1oro-2,3- di hydr o- benzo[ 1, 4] di oxi nyl ),

2- ( 6ot alphesriserticdlly3detaptablg galt thefgofni tro- 2, 3 20

di hydr o- benzo[ 1, 4] di oxi nyl ), 2-(7-nethyl

-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ), 2-(5-
S5chl oﬂ'beZnet#nﬁdr@sthCsz@,[\&hdr]edkh oxi nyl ),

2- ( 6;
2 ( 6F R 1% ot Mfp el sslt Ao ot s, opqu consisting of
hy&irb@eﬂhirm memyIV\D 2007/ 075834 PCT/ US2006/ 048682
2, 3- 4 di oxin
2 P ER BT R trsbeists didistinathdipasnangt methyt
2- (4an§tahmhtdg@ﬁazn{n1,1&bcg -oxol yl); provided that when -
is_2-(3,4-di hydro-2H benzo[ 1, 4] dioxepinyl), then ais
or a pharmaceutically acceptable salt thereof.
p nethod as in Caim4, wherein Rl and R2 are

5 WPSIBEET b LR S SRR T, 2 o
digydtq}beone[wﬂdmgarml). 1B (R, nghhytanabeerﬁyltijdioairiyt), ar(6-chloro-2,3-
aibJHERBEreo ity A7 Bl SR IERAL Hioxiny, 2-(7-
mekitiyl €1, 8-dileycrof He iidadit @idioyiny)), 2-(6-bromo-2,3-dihydro-

b oI s DAL bbb Wihy afo-b3n S U dicany:;

or a pharmaceutically acceptable salt thereof.

6. The method of Claim 1, wherein the compound of formula (1) is selected
from the group consisting of (2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-
2-ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

7. The method for Claim 1, wherein the predisposing factor(s) rendering the
patient in need of treatment with an anti-epileptogenic drug (an AEGD) are
selected from the group consisting of: injury or trauma of any kind to the CNS;
neurosurgical procedures, activities that risk CNS injury, e.g., combat activities,
auto or horse racing and contact sports including boxing; spinal cord trauma;
infections of the CNS; anoxia; stroke (CVAs); history of Transient Ischemic
Attacks (TIA’s); carotid stenosis; history of athererosclerotic vessel disease;

~ history of pulmonary emboli; peripheral vascular disease; autoimmune diseases
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di hydr o- benzo[ 1, 4] di bxi nyl ),

2-(7-chl oro-2, 3-di hydro-benzo[ 1, 4] dioxinyl), 2-(7 15
woreaohprss24 3- di hydr o- benzo[ 1, 4] di oxi nyl ), PCT/US2006/048682

2- (6-brono- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl ) and

2-(6, 7-di chl oro- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl ); or a

phar maceutically acceptable salt thereof. 6. The

nmet hod of Claim 1, wherein the conpound of formula (1)

is selected 20 fromthe group consisting of

affex@ng(thp-CNGSs ech| upats2 bBitdinfyrés pe lgenpaifiriata) aspixyia; cardiac -

arfogh BraplF o Hetue SRReRar SIRGFY nrbfotild 87, FRtsta
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brag)ipots, €.9+ 0 gtglastogg@% ?ewé‘ﬂs‘é' %{EP éd{“ or%urroundlng the

CRE)ed§! R8I Bladis e SBdutal heialsthas Obfhir %@\ém’a febrile
infections of the CNS; anoxia; stroke (CVAs); history -
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drug intoxicaltion or withdrawal, e.g. cocaine,

met hanphet am ne or al cohol ; famly 10 hi story of;
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9. The method of Claim 1, wherein the said predisposing factor(s) are
closed head trauma or penetrating head trauma or a neurosurgical procedure.

10.  The method of Claim 1, wherein the said predisposing factor(s) are;
stroke, other cerebral-vascular accident (CVA), presence of carotid stenosis or
Transient Ischemic Attack’s.

11.  The method of Claim 1, wherein the said predisposing factor is status
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products, elevated levels of ciliary neurotrophic

factor (CNTF) or an EEG suggestive of a seizure
waele@aendss4 or an epil epsy rel ated sei zure |i ke PCT/US2006/048682

neur ol ogi cal disorder or an anal ogous seizure rel ated

di sorder. 20 8. The- nmethod of Claim1l, wherein the

predi sposing factor(s) rendering the patient in need

of treatment with an anti-epil eptogenic drug (an AEGD)

are selected fromthe group consisting of: closed or
epilpicust i ng head trauma; neurosurgical procedures,

carotid stenosis, stroke or other cerebral-vascul ar

accident (CVA); status epilepticus and space occupyi ng
12.esi Anmetiiod bEtréitthg @biléhtodbaesiel bothprikirg admidistering to a

oA iR PSR R A b o ()

th@wmegiﬁlcafeqm@%%ur&-of al@omptntRidiesteaffrdeh dhd'gloup
wherein the said predi sé&gS|_ng actor(s)_are; 30

cansiging (FBhi-NeG-eRlose-22rstidip-hanzalibAidioxipg -yimethyl)-

f Iathti ' j | schem ¢

S ol S . P he. s d
predi sposing factor is status 73 WO 2007/075834

18CT/ PRAQABIHMRS E1aifPh L SRR th %Jreéisgsgfﬁ%qae{orgsg rendering
treating epileptogenesi's, conprising adm nisterl 0

the patigntdnmneied ofdeahtoent mat am antivépilepéegenic drug (an AEGD) are

sEPHe RO BRI GNEnEA: MERo A inbf BB I8 g ons:
newnsusgicabprocedures, activities that risk CNS injury, e.g., combat alctivities,

2S) -(-)-N-(6-chl -2, 3-di hydr g- 1..4]di.oxi n-2- .
afRra forseab i AN b ikt sRar iR G s SE g taumay
in&ﬁdﬁcmstdﬂahe@NSia?oﬂi?ﬁs?‘ek@QGVtﬂw);_ ﬁbﬁrgﬁgi?‘gaﬂhepﬁis&themic

e predi, Sposi act ar render.j n e pati

AhaCkE AP Bt Btoste ! Ry atheRrpasietalEnasse fisease;
hisgsty AStEdimahary @i Seriphera VascahpURcaaBShGdiMeHe diseases

injury or _traum of ang_kindtothe CNS; ) )
affetinsbtieyPhia a8 liris: BUTh jures; €i @ s PeHARa) ASRhYENE cardiac

alr8ii ierapeditic of WHHosHEWabchif SurgRHl Brddedifés © §2¢hRdtid
and contaggt lspor ts i ncl .uoelli ng bo>?i %g; gﬁm nal cor dé '
endafigrectomyios cerelirel angiogsaring; hypedansionsinjtgy do tioy/GdNS from
Moo ThAS bERbsibACAFP Sal i dibositi

e_c ar ot f’%p%{ %rno@:?b;t,)gh?ss'k) g’r gﬁgﬁ?)ﬁgt %ﬁ‘e’b sc (te'% trlé%lzééggngeo to
digprdgrsdsnown ta iaspoot! tp NNGRs: ppend viccupyiegilgsienalof the CNS;

| g€ ' j ' : f f [ :
DR 4 55 BB TS 67 BPor BB A Rufimaing e
Chisheygi, antracardbeal bleeds or subdural hematomas; brain edema; febrile
convulsions; hyperthermia; exposure to toxic or poisonous agents; drug
intoxication or withdrawal, e.g. cocaine, methamphetamine or alcohol; family
history of; seizure disorders or an epilepsy related seizure like neurological

disorder or seizure related disorder, history of status epilepticus; current

“treatment with medications that lower seizure threshold, e.g., lithium carbonate,

thorazine or clozapine; evidence from surrogate markers or biomarkers that the
patient is in need of treatment with an anti-epileptogenic drug, e.g. MRI scan

showing hippocampal éclerosis, elevated serum levels of neuronal degradation . -
products, elevated levels of ciliary neurotrophic factor (CNTF) oran EEG .
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arrest; therapeutic or diagnostic vascul ar surgical
procedures, e.g., carotid endarterectony or cerebral

war@rogsaphy; hypotension; injury to the CNS fPONMUSD06/048682

enbol i, hyper or hypo perfusion; hypoxia; known

genetic predisposition to disorders' known to respond

to AEGDs; space occupying |esions of the CNS; brain

tumors, e.g., glioblastonas; bleeding or henorrhage in

or surrounding the OCNS, e.g., intracerebral bleeds or

segdestivel ofheseizonadisonden or anepiepsy belatel seipureuliles pagrological
Sk L%, i sonous agents;

A ol RS b itelei S 5 "Cocai me,

rnet hanphet am ne or al cohol; famly hlstory of ;

1581 25 SLERLAEr son B0 aRLcoRY: Lelaled el aute | HiGioring

tHe pawsnt |ﬁfne%t186fuﬁeeﬁﬁ1érﬂ mitrcas arﬂmmmogémearn@ tan WEGD) are
medi c Cﬁ{fp that | ower sei zure t hreshol d ng
selecig 999 consfting,9fn glased grpenatiatinaheag Hawma;

néﬂﬁi@tﬁ?‘&ﬁpﬁﬁk@dﬁ%s}( afold stHrE, l%‘?lro%etcﬂaéthéI“Se%@)ral-vascular
tient_ is in need of treatnent wWith an
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or a pharmaceutically acceptable salt thereof.

19.  The method, as in.Claim 1, wherein said patient has not developed
epilepsy at the time of said administration.

20.  The method, as in Claim 1, wherein said patient is at risk for developing
epilepsy at the time of said administration.
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