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WD 2007/ 075695 PCT/ US2006/ 048448 USE OF. BENZO FUSED
HETEROCYCLE SULFAM DE DERI VATI VES FOR THE TREATMENT OF
wORNTA7BMD Bl POLAR DI SORDER CROSS REFERENCE TR RESWIGD8448

APPLI CATIONS 5 This application clains the benefit of

U S. Provisional Application 60/751,493, filed on
Decenber 19, 2005, which is incorporated by reference
herein in its entirety. FIELD OF THE INVENTIO\l 10 The
present invention is directed to the use
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patients with bipolar_ disorder present with a mxture
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suitErrdniy tioad reurreit taetran&*s iof gnamat Wwhidhuisties suief fol rm is associated
in severi

Wil ATRaRes paeRBpla ALY S exdessite Sagioreiayeesioh, fecreased
nddtefdransep; ||Hﬁfull§i¢nt30§ﬁd AnPafifitartiis i aRt; shaubgdisive,

pr esent for | east years hefore the diagnosjs.is
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may be difficult to distinguish mixed mania from agitated depression. In some

bipolar patients (bipolar Il disorder); the full criteria for mania are lacking, and
the requisite recurrent depressions are separated by periods of mild activation
and increased energy (hypomania). In cyclothymic disorder, there are
numerous hypomanic periods, usually of relatively short duration, alternating
with clusters of depressive symptoms that fail, either in sevérity or duration, to
meet the criteria of major depression. The mood fluctuations are chronic and
should be present for at least 2 years before the diagnosis is made.

Manic episodes typically emerge over a period of days to weeks, but
onset within hours is possible, usually in the early morning hours. An untreated
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as long as 8 to 12 nonths, and rare patients have an

unremtting chronic course. The termrapid cycling is
was®dofwses pati ents who have four or nore epi SPAPESNG6/048448

either depression or mania in a given year. This

pattern occurs in 5 15%of all patients, alnost all of

whom are wonen. I n sone cases, rapid cycling is

l'inked to an. underlying thyroid dysfunction and, in
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p<YEPRELERE FilktioRtdgue: (e) grandiose del usions,

i'nflated sense of self-inportance; (h) racing speech,

raci ng thoughts, flight of ideas; (i ) [ rrpul si veness,

poor hﬂgﬁ@gfer ngsl%ﬁao& Blalricfiélérd@\' @oﬁﬁ Q@W@Y’[f%

and t sev re cases, u3|ons and
folawing: typeisi frsymptomsh eiemndmgahlawet 9h’fhe(yrm”e| in@ ‘tganic” or
.. & ) 0 S S
Bl i o Rprb e Plo B BREte. RERRI MRl phace
syppEms inclnde , B epre peot dieritest to (@) mcmaased lmhlystcynl and geental

afffiiand ghedy Elpefitenbymesd uuslEontipism and seit-
cérﬁtdbifd@y {c)(éxcelseiiel intiabitity, g gréssnm rtidhdae&sn@sjeo(rgased need
o B b BRI RIALARL T ERfblS BBl Itates sense
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recurring ts of e &g i cide.

'"éFP‘é%W&@PS%PQ‘b'HHBQmeé‘itsf‘@éft’?ﬁ‘gb'my’ pRCkigRs B%F&Y'EE a3 In the
mlo%t EQ@er%OcéJstt g@b @uafsi@ﬁ.s a%ﬁﬁénacsnatmsc all theltRhMRGh 2

years o ut many individuals report
%/q (éﬁmi@lg)n@p eseaqn)gass or unexplained

mgﬁéﬁé“ ms.grmﬁam epah@%fn hppefitd Ay slfe%"p Fm%rﬁgd(c)

't ke have nore epr essi ve and
lrn@bllﬁmmngmw@refmagdab@noa@ﬂew KeX pesgimisty, indifference; (e) loss

onQchZ./gQ:?BQP&@W@%&%@@’«%&&I&?QS of guilt, worthlessness; (g) inability to

concentrate, indecisiveness; (h) inability to take pleasure in former interests,
social withdrawal; (i) unexplained aches and pains and (j) recurring thoughts of
death or suicide.

Bipolar disorder is common, affecting ~1% of the population in the
United States. Onset is typically between 20 énd 30 years of age, but many
individuals report premorbid symptoms in late childhood or early adolescence. :
The prevalence is similar for men and women; women are likely to have more
depressive aﬁd men more manic episodes over a lifetime.
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Li t hi um carbonate is the mainstay of treatnent in

bi pol ar di sorder, although sodi um vai proate and
wob@nazpdhe are equal ly effective in acute nmanP@l/USHS6/048448

is lanotrigine in the depressed phase. The response

rate to lithium5 carbonate is 70 to 80%in acute

mania, wth beneficial effects appearing in 1 to 2

weeks. Lithiumalso has a prophylactic effect in

prevention of recurrent mania and, to a.l esser

extent, in the prevention of recurrent depression.
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and the Aege e trn inoreasrthby BORiMeevery Bdoi 2 days {ghachieve blood
|e9éps.ec5f GRAG 1. 9%€qﬁ_y C%@&éel the: the%éiﬁf&é‘ﬁbét% fithium may not

pi sodes a year
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P I BvEhTE 1 e HERIEACT ) blodRtnp ) BEbehbfcial to
cahtrdiicag)tatmt _Antipsyichptiep preinsticaredtih epatléﬁtsuv&\ slétveda agitation

nd Dru Ad Str F for bipolar disorder,
i BPRHilY BaMid8 36 FanroniespHas nant -of acut o

mani a. Prelimnary evidence al so suggest’s that other

anti onvul sant. .agents such-as |l evtiracetam zo

ond CRRIG ARS R AlBetve Manliheran cathel BB [tnium or
retpoHdepsSfEtd RNIValsioit Sciafm&y bel ettemtn dtisaR iR patrents who
necessitates nmajntenance treatnent. Conpliance

eXPRRNGR 3P FYLiRY 6-aantase than f%mﬁm%%d%w.y@@ﬁ)em Whgpresent

wﬁﬁ%ﬁ*ﬁké@ OPB §Bﬁ6ﬁé Rethih amréMoFﬁW@QK/ SighEGARN 4% the most
identify and fy psychosocial factors that may

COMMRIE ﬁlo@pe%@@s hgp@totqwm anghpangeeatisisategargioxicities.
C%W&Qzég% 5’&3 6%@2.%%%861%4%% gﬁ%‘i kSmPay éé@%&h Py the

lari depr essant rre tions are’so
U.S. Food and Drug Admmlstratlon (FDA) for blpolar disorder, have clinical

efficacy in the treatment of acute mania. Preliminary evidence also suggests
that other anticonvulsant agents such as levtiracetam, zonisamide and
topifamate may possess some therapeutic benefit.

The recurrent nature of bipoiar mood disorder necessitates maintenance
treatment. "Compliance is frequently an issue and often requires eﬁlistment and
education of concemed family members. Efforts to identify and modify
psychosocial factors that may trigger episodes are important, as is an
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risk of precipitating mania or accelerating the cycle

frequency. Loss of efficacy over 5 tinme may be

observed wth any of the npod-stabilizing agents. In

such situations, an alternative agent or therapy is

usual ly hel pful. There remains a need to provide an
eraphasisiorelifestyde regulafit. Antideprassant medicadionbigrelsametimes
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PCT/ US2006/ 048448 (R5)c O (R5)b f >-g- (R5)b

SUMMARY OF THE INVENTION
The present invention is directed to a method for the'treatment of mania

and / or bipolar disorder .comprising administering 1o a subject in need thereof a

therapeutically effective amount of a compound of formula (1)
4

||
(CHz);—N—S—N
- \Rz
o U]
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 alkyl;
" ais an integer from 1 to 2;

is selected from the group consisting of
] Z O ] I X0
(R I G >
A Z 0
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QO (R5)c iiri:ii- (Rband (Rc (R5)b f- O wherein b
is an integer fromO to 4; and wherein cis an integer
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the group consisting of hal ogen, [|ower alkyl and
nitro; I1111110114_. (R5)b-T provided that when is 0O
or (R5)c (RB)b ( O - o, then ais 1; 10 or a
pharmaceutically acceptable salt thereof. The present
invention is further directed to a nethod for the

t r eat ment(RO, mania and / or bipolar disorder

conpris rlngtoasu ;@ t her eof
g the Xﬁsam) nt off co nd of
(Fdmya (| ?— OH J15 O (I11) WO
2007/ 048448 0 ceutically

accept abl e salt thereof.’The present inventioh is
further QRF‘)%ct ed to a nethod for the treatnment of

therapy with th tically
easls ' tic and
rmJIe () a(EW off mul a I'S/i?'escribed

vention is 'rected 0 a
method for the tretnent » of bi pol ar diSorder

conpri Si ?ﬁs{zo therapy with a therapeutically effect ive
amount o | east one anti depressant and / or at
Iseast A NSy otlc and a -

(R%)s

wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to
2;

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro; '
provided that when

. I )

or a pharmaceutically acceptable salt thereof.

(R

,thenais 1;

The present invention is further directed to a method for the treatment of
mania and / or bipolar disorder comprising administefing to a subject in need
thereof a therapeutically effective amount of compound of formula (If)

OCHg

\'\\ ~NH5
j/\N \\
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compound of formula (I) or formula (I1) as described
herein. The present 10 invention is further directed

wao poomephod for the treatnment of bipol ar di soPCEDS2006/048448
conprising co-therapy with a therapeutically effective
amount of at |east one nood stabilizer and a conpound
of formula (1) or formula (11) as described herein.
15 Exenplifying the invention is a nethod of treating
mani a conprising admnistering to a subject in need
t her eof pharmecaptivaliycacesptablessal theredfount of  any of
t he conpounds descri bed above. Exenplifying the .
invention is a method of treating bipolar disorder
conpt heiptgsentrinvéntian isnyriher diregtgceint a nmethadddr thectreatment of

mgg neggé%‘?@w%é S%er&b&gﬁ*%é?g@%ﬁ%ﬁicgbﬁgﬁgcﬁ% % th of at least

omm aﬂapsycrrnt[e:rﬂnd)a oosnmbum:l:otetbmmla K¢ orr lfemnmiar(ﬂ) ab described

h%"ef%c?-g'ﬁ qrgs?%tg?i(l?p odi ﬂﬁphaf c% er%epi osﬁgﬁ?tbg\é%m *he treatment

ofatbipblmrdnan’a@d baﬁmn.sm@eonh@wytwm n&hbra;mutis:aﬂﬁ effective
ressio

t t t of bipol
afiaynkof StleBshPRe AnicPREsSsse aBHY R dseetane enfpsvsbiog and a
cdrfpbliRdior %\Mmat(l)q’;r formela(ll)Hss@éstabed et TAE present
enbodi nent , thecgéesent invention is directed to

t he
inveBtieminfurtiierdieckzg i armethpd forghe trﬁaanenh@frb'polar disorder
@rﬁgﬁgirfw-thérgﬁy bS5 et dg\é%ﬂEéﬂWefféctﬂ}er Sfrlobft b af lé%st one

at ment of e ressi on and he mani a associ at ed
mgiodstabiligenand |as<e9ru9ﬁ>und of formyda (Brastfrenuta b @sdegcribed

§nPresent invention is directed to the treatnent of
he depression, the mania and the cycling associ at ed
wi th bi poI ar disorder. In yet another enbodi nent, the

pr es ;gﬁ()g% o \Isen(ii l;e_.egt e%e‘tf?oc?oﬁﬁé?ﬁn@gf# nja.comprising

trea sor conpri sin
adnyminsteagmg‘ﬁbw; subjecarm 16 &t RE16 Bf é“tﬁét%eutlcally effective amount of
PCT/ |JS2006/ 04844 odi ment nvent i
aing O 1 Eodr oL IRSENBE GECVEALPITOPIY G gy Byention & a
meyiebd b@tre@EﬂéxH;;EﬂhD&ﬁGFﬁié%Td@bﬁEnﬁ%mM&éﬂh@b 5 s'[Mect in

ent invention di rect th
ned Bictent BdherAaALCS STRCHY BT B APy Gt g comipounds
désehibedhB8véadm nistering to a subject in need thereof

a therapeutically effective anount of a conpound of
formula (1) R4 ORL o\

In an embodiment, the present invention is directed to the treatment of
mania. In another embodiment, the present invention is directed to the
treatment of bipolar mania. In another embodiment, the present invention is
directed to the treatment of bipolar depression. In another embodiment, the
present invention is directed to the treatment of bipolar disorder. In another

‘embodiment, the present invention is directed to the treatment of the bipolar
cycling. In another embodiment, the present invention is directed to the
treatment of the depression and the mania associated with bipolar disorder. In
yet another embodimént, the present invention is directed to the treatment of
the depression, the mania and the cycling associated wiih bipolar disorder. In
yet anotber embodiment, the present invention is directed to a method for
treating bipolar disorder comprising stabilization of cycling. Thus, in an .
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R(CH2)a NS"N 2 OR (I) or a pharmaceutically

acceptable salt thereof, wherein, a Rl, 10 R2 and
WOR200a075695 herei n defined. Mdre specifically, PEEUS2006/048448

conmpounds of the present invention are useful for the

treatnment of the mania, regardless of cause. Further,

t he conpounds of the present invention are useful for

the treatnment of depression, mania and / or the

cling that are characterlstlc of synptomati c of or

e’ﬁé@élﬂ‘%‘fﬂe@"m eeant ﬂib‘{ed}t'oﬂl ig sligsted i‘!:a "‘Fﬁn@‘ r%fsséﬁ*?'"z'"g b'PO'af
cydiMgntion is further directed to met hods for the

treatment of nmania, bipolar depression, bipolar

mani a, bipolar cycling and / or bipolar disorder

conpri si ng ﬁéiﬁ&éﬁﬁéﬁ@gﬂ@ﬁbﬁ:@ﬁﬁ% m;vmﬁdmef e°f
co-t her apy

at | Ehetpreeenianttelpm isadirectad dota maethadd for the trdmment of mania

0 zer and.a compound.of . for
a3 ol P HRoudd ol g EMRBIALENIT iyt Bty bl thereot a
thesapstivaligtetiettide sonslett dflaad&mpeunaeﬂ foymulani)edi ct abl e
swings in nood frommania (or Qnan|a) to
depression. As }Jn erein, the 'Rpol ar
di sorder” shal l h de mjfglar éls rdgf | (e.g.
single manic 25 ep154de t receny ep\s?d
hypomani c, nobst recent eplsode mani ©, {yrecent
epi sode m xed, nost recent episode depressed and nost

recent episode unspecified), bipolar disorder
cyclothym c disorder and bi polar disorder not
ot he ed 1
ot h ;,Wg FiE utiEaf cé;ﬁ&ﬁ% é@g{f&a@w wiHIrb i ,a, R

agnostic and
R$aatiR? atmhs Immemldeziheﬂb rMare speundauys the chmpondds of the

prRsght vEhiBn arb IARRRE IeraSimert & B8 mik: reFer s
céﬂtsﬁir :gglkt\ljar, attr:ge:r;olgmn;rmlrw's ofi therpfesen'smvbaﬁmtaee us:ﬁhl by the
e S e RIgEraT, PASLRagy FT IhR&Yalng R Hie dhiadenstc of,

s;bhpfdrﬁéu&bﬁ@fd@éodla% Wit eigdladigerdet 11. S5 As used
herein, the term"mani a" shall include nmani a or

mani & NRoYEsephinyention {Faliaines slirgetamipmahers {arjbe treggment of
maped B Bﬂr@ep?éb%iér?rﬁ'fboﬂ&'rﬁ%tﬁ& bfW‘é@cyc‘hﬁ 'd?ltde/prb%r

mean the nani a associated wth, aracterl stic of
disprararpnpasiog admibisienng te| aﬁi’qmt inTYRgS, thﬁé@qfcﬁsgtr@frapy with
f r t
o A3 18 AR BN ot R RPBRULEABIE pRch B or o
least one mood stabilizer and a compound of formula (1) or formula (1l) as

described herein.

Bipolar disorder is psychiatric disorder characterized by unpredictable
swings in mood from mania (or hypomania) to depression. As used Herein, the
term “bipolar disorder” shall include bipolar disorder ! (e.g. single manic
episode, most recent episode hypomanic, most recent episode manic, most
recent episode mixed, most recent episode depressed and most recent
episode unspecified), bipolar Hisorder I, cyclothymic disorder and bipolar
disorder not otherwise specified ( as these terms are defined by their diagnostic
criteria, in the Diagnostic and Statistical Manual of Mental Disorders, 4™
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10 mani ¢ phase of bipolar disorders. As used herein,

the term "bi pol ar depression” is intended to nean the
waelepressddn associ ated with, characteristic of POF/US2006/048448

synptomati ¢ of a bipolar disorder. Thus, methods of

treating bipolar depression of the present invention

are directed to nethods which treat the depression and

/. or depressed phase of 15 bipolar disorders. As used

herein, unless otherwi se noted the terns "cycling" or
EditiopoTaxt Reyisiomgimetichn PsythiatioAsaeciationy 2000 JaSH-1V-TR))..

¢ Ve .
PSR B HipGRE iR ¥ EBRlZ o a B irespive and.mane (or
hyporaahich phases here?l tieephasgss f:w:let r%remmbily ithabipmiaodisorder
but t | ted t
'5}&&35§f§?§8%5!9°? 5'@8&5@?’5‘# rl"Rg cylclrr: nS ang /| or
deCfAéSJsVe@ Iﬁé\@lﬁ[ﬁﬁ@ltém émainiat Sisalnimcludeantania oF a manic mood
ressi As used hergin

rﬁgﬁéﬁe %ﬂgpndewa&éuaﬁy Az%ﬂ%%é.?\ﬁa%euﬁe&arma&én?'ar

mﬂi‘ilé’hlsqmarfdécﬁtdm@dnltﬁﬁ Inhishhia Ghssbiiatd@ twilh, Bhhetbtéfistic of or
[ithium, valproic acid, SOdI um v

| pr
sWRPIRaES AT AdiPelaRgisordemel Ni% m‘iwa&seof tiating bigolar paania of
th@%r%séﬁ?ﬁiv%hﬁ@h'a%e dr Rtk de RhidiStréYthe mania and / or

pharmaceuti cal agent which stabilizes the patients
mepisiPhage at binglandisardergepr essant, an antimanic or

bot hA@E&% Refein ttn tBith "‘Sﬁ;olgpagp'i'@ g%”‘?ﬁﬁri%ﬂ&@d tSthean the

use ereln, ess ot herw se note
démwssmmmd \slﬂaldhara@&nsm}bf ph symptenatic of adypelar

t I . .
el PR SR R bibak: SRt Aot o Bl invention
audinecte dgo Wi RIS/ WIIEH WeaP@Td UBPOSEion andg or depressed phase of

biBP’%geA'ZI n tranyl cyprom ne, nocl obem de, and the

$¢i9&)%1 i cs such as impramne, amtriptyline,
desi pramine, nortriptyline, doxepin, protriptyline

trimpram pe, ¢hio am ne, armx ne and th e,

et r AByac Be il AlTgise Poed aderne Fyatng’ oF bipolar
cPOIngY shalf fefeH dthsaltsihfien of ﬁ@oocﬁbdtv&é\{m Hebmssﬁfe and manic

triazol opyridi nes such as trazodone, and the

PRI BARIACIARICADIPRIRT Biscsders. sTws, éQeer%@k'étt'IPH%nt'on includes

m%%é(ﬁé‘fdrptﬁe RABNF&INES sbCRRY QHleleg?’ Qﬁiﬁrﬁdi‘ ﬂmn@@ﬂo
| ke; serotonin receptor antagonists such

dﬁ@ﬁ&ﬁmﬂ)ﬂi‘@ fraadendyeot hreycieg aneh or d%eaﬂnsrteegn@gmtude of
tHEMRN §nar}fy,—kae&1)9é§5,\$él hagésvenl afaxirie, mlnacipran

and t ' ke; oradrenhergli ¢ and specific serotonergic
agents such as mrtazapi ne, and the

As used herein, the term “mood stabilizer” shall include any
pharmaceutical agent which controls mood including, but nof limited to, lithium,
valproic acid, sodium valproate, carbamazepine, lamotrigine, topiramate, and
the like. More specifically, a mood stabilizer is any pharmaceutical agent which
stabilizes the patients mood may act as an antidepressant, an antimanic or
both and biases the patient mood toward euthymia.

As used herein, unless otherwise noted, the term “antidepressant” shall
mean any pharmaceutical agent which treats depression. Suitable examples
include, but are not limited to mono-amine oxidase inhibitors such as
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10 li ke; noradrenaline reuptake inhibitors such as
reboxetine, and the like; atypical. antidepressants
WG amh/0zs9bupr opi on, and the like; natural prodeCT/BESHOEOMMS448
as Kava-Kava, St. John's Wort, and the like; dietary
suppl enents such as s- adenosyl net hi oni ne., and the
i ke; and neuropeptides such as-thyrotropi n- rel easing
hormone and the |ike, and the |like; conpounds
tar.geti ng 15 neuropeptide receptors such as neurokinin
phenapines tranyleypromine, aneclobemideand tedikes rtmmélgs such as

R AU, BBV, nortfonie dhE obibryine,

trmﬂlpfdmmeebhhxmnprmnmaaramexaplbepamb rthm likeehetratgeliosesunindas

d h h " | i.c"
mRgro e G the et iGH it Budh §s e b PRI RRY lice:
tr(a@)aldpjyhdiﬁds SiicH A8 diazodpak, and ihs Jikéaderotonis luéinptake inhibitors
S‘F‘F enobhl azi nes chl or romazl ne, thi ;)I‘I dazi.n

Hg}ﬁq@e "Bﬁ'é?va%rﬁé ting, ql’[a}g%r@,né,zf lﬁ@xamme ' and the like;
sér%‘l&ﬂﬁﬁé%é’r %taééﬁ@té%h%&?ﬁefa%doh@' ahaitheMRe; serotonin

upenti xol ), buty roghenones (eq, halo eri dol),
ngr ‘Pﬂ‘?ﬂ'ﬂ&’zﬁ”ﬂi@%e inhbiters,aiishms Ve'&l‘ﬁf‘f"?ﬂ'ﬁ%’l 'ﬁ'dﬁﬁ%'ﬁ’é%n fag the like;
na.%di@hérp@a@ s§§eﬁétéérafo?{éreﬁr5§eﬁt§ %ﬁcﬁ% m%ié[ﬁnﬁ’@ and the

am sul pl1 cal

Ivl@atﬂg@@?@ﬁw@ﬂmegeusm tablbarpwspﬁl@asgeb@umm and the like; atypical
a%é&%&éﬁ%%ucpcé%ﬁﬂwﬁon "ArPfHd ﬁi@ﬁatﬂ#aﬁ”ﬂ?r&@u&@ such as

uet’i apl ne r'‘asi done operi do
KpUaMan &ieJolim' srvumzteand ths tke; didtary su@pterﬁgm such as s-

NI AT Yk S ——

rel&asing ihprmoXeSdn dtheClike, ear)d th8Qikis} toremirids) tardéink)0

f || typi I ]
nE g SEPSRtofs suph 58 naiiroRing? ftentsrantigoists afBipe like;
aB@@\%ﬁﬁéQ%uRﬁHéﬁﬁ@&ﬁh Qeridd, and the like. Preferably, the
nme

4- met h 10H b .
L o TR RpSr a2t LD A o DL S0 Sehbrmine,
b&gidpin, NentafdRihe383d 8snfed ul for the treatnent of

schi zophrem a, schi zophreniformdisorder, acute mani a,
mld anxiety states and psychosis;. with a recomended

dosag\g edPndif el rm aritips \Elﬁflltdﬁ ig :ﬂ&n%’dqaﬁncludes but are

(Physician's Desk Ref er ence; Sadock
isqaotdinaitechta (29 tmwab@bt(admongy@mlmyoylotlse, maE@hﬁn@ﬂmazmes

(e&ﬁi%ﬁﬁgf%rn?gl’n 26?8§§1§E§|n¥\' |l|.l ﬁéﬁaﬁ‘?‘\z{v H)gl‘lpﬁ%lnafme tnﬂuoperaznne

levemeprbinagin)ditiexaothenes [(QgA’th)thmen ﬁupehhmm bu_tyrophenones
(e\‘l:é, { ?@#&Fdo?)g% @éﬁf&)&%@%é& @B Fcﬁza%rﬁe)'\%ihy%réﬁﬁ%b?on%s (eg,

I
molindone), substituted benzamides (eg, sulpride, amisulpride), and the like;

and (b) atypical antipsychotics, such as divalproate sodium, paliperidone,
clozapine, risperidone, olanzapine, quetiapine, zotepine, ziprasidone,
iloperidone, perospirone, blonanserin, sertindole, ORG-5222 (Organon), and
the like; and others such as sonepiprazole, aripiprazole, nemonapride, SR-
31742 (Sanofi), CX-516 (Cortex), SC-111 (Scotia), NE-100 (Taisho), and the

" like.

More specifically, atypical antipsychdtics include, but are not limited to:
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10 efficacy in the treatnment of schizophrenia

described in Hanes, et al., Psychopharnmacol ogi cal
w@edoretiony 24, 62 (1988)); with a recommended POBH§M06/043448

of 12.5-600 ny/day, preferably 250-450 ng/day

(Physician's Desk Reference; Kaplan & Sadock's

Conpr ehensi ve Textbook of Psychiatry, Seventh Edition,

Vol une |1, Lippincott WIllians & WI ki ns:

Phi | adel ph| a, 2000); 15

3- 22{methel #H(donethy)-2-piparazioyid 6H-thignglgid bikenizogjazepine,

krfdér% ¥ %&@e ar 8efcint§ed n U, Patent Np 5,229,382 as useful for

' theites;mmeairméselmdoptima,l $1ﬂdzmphr€lﬁ:f@anei1ﬁoruer za@@an@@ﬁa mild

affiely atds it enihiosis AL pComBid i ipsege BF8XG my/day,
prefatbhabl1y rhgiday (Rifydivian’stDeslpRefarabeyKapRnn®/Stajock's

ComptpRitile JexpRak D do iy Ry EoR VG I Ligpincot

WA Wllklné-lmnldﬂé%ﬁlaV%bbd))a”B & W Kkins:
Phl I adel phi a

ohlqiet i rethi: e saingoRtsienzalb s e fideraaine.

krf‘c;\%/ Ia]s c%Za@in% and dlsclosed in US Patent No, 3, 539 573, with clinical
t et rahydr o-9- hydr oxy- 2 thyl -H Pyrido[ 1, a] pyrl m din

eﬁ'na@h@th@ﬁmmtoééphﬁ@nha@wa desicsbed i anes, et al.,

Psy 2¥hakh fetin Eﬁcéég?gsé \Hﬁh BoleRBmménrded dosage
at ment psychot c

ofdi 2 6rGRE ma/aay, mreimabiy&%&-éﬁomg/a!@ysmhysm 8 &ﬂﬁ( Beference;

Aol TEUGAD o T TR Sl ke, qion

Volupee Hj Qippindodtt Williximsi & &Y dkingi Iﬁhﬂ?adnrlphlakﬁﬁ(m) as

o A P2 SR Mg 281700

tebrahyar34H-plyridd-ps2rajpyimidinet-ohe skméwn ésl isperidohe and

oSSBT baiGel GRELEGTERS oy bbluf R A o Phvchotie
d@éa@@é dith aw«bbdsmhhéwded a6 sage ofl 03106 agg/dagpeefefably 1-16

ng/ day- ( Ka WO 2007/ 075695
_ ms&%m@a?% @QE/ @Qg‘é@k(% hysigighenarslt Refetencgoplan &

saao@@ Fe}‘len§%eﬁé)hb59ktdf ‘P%ycN@tWTSevbhth Eum@nn SQldime I,

ki ns: Phil adel 88)1

Llr_zgwptt Wﬂ[@mw MYildms: dT*wlaqe[ltha] 2099); epi n

11-y 1(BHIVARSI ¥ DA AL N&hyil-6.7,8,9-

uetlle’ ;[ﬁe(gan di Scl oeglted I'n %tég%np rﬁlpgl\'lgm}ﬁ? 79y£868 for
tettnaélygrq Pehydrexy-2omedaiHGiyidel .2:alayimidinreeBamishewg as
f 5

eiloiont, ABol0RMLE Sy aBss! TNt a5 ADI8 Patent
5 ,636898%: useiu fGéﬂteb@@atmntRﬁmlcboﬁq dissaders; wittacentemplated
d%%g#gggm tl‘nﬁ réhag %&%{mgmg tU dH5ut % A%}Iéé' }ﬂjsdy weight per day,

1-[2- [3 [5-chloro-1-(4-fluorophenyl)-1H-indol-3-yl}-1- '
piperidinyllethyllimidazolidin-2-one, known as sertindole and disclosed in US
Patent No. 4,710,500, with US Patent No 5,112,838 and US Patent No
5,238,945 disclosing the use of sertindole for the treatment of schizophrenia;
with a starting dose of 4 mg/day, with increases of 4 mg every other day up to

24 mg/day, with final recommended dosage range of 12 {o 20 mg/;iay (Kaplan
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5-[2-[4-(1., 2-di benzoi sot hi azol - 3-yl ) - 1- pi pe
razinyl]ethyl]-6-chloro-1,3 10 di hydro-2Hi ndol - 2- one,

wop@ra73s5 zi | prasi done and di scl osed i n US Pat BCt/UBN06/048448

4,831,031 and US Patent No 5,312,925, with its utility
in the treatnment of schizophrenia disclosed in US
Patent No 4,831,031; with a recommended dosage of

40- 160 ng/day, with a preferred dosage for nai ntenance
treat nent and preventlon of relapse of 40 to 60

& Srdeskis Gapnprebensive esmmlkofstcmm%mmrr\Fedmon Volume
i Fﬁg%i&%h wfu.{;vﬁﬁhmmé V@?ﬁ{?%‘iﬁh ghb,[% a24§7 %@éa “focbd))

2470542 4-dikawm[b, f]{zh,éltbmamm-I“l)ldylogprperazmyl)ethoxy]ethanol

e

trestogentesf detlizdphagrdaf with & ml:dmﬂmhniedtdadagmmﬂzﬁ -800ang/day,

priabably 170 g Op BRI VeRigR £ TSR FREFRRR iy Sadockcs

Cahﬁ)réllﬁémlvéfq‘@]xﬂﬁok eisPsystlatrgr SeV?nthEEc%ﬁﬁGn L‘ldiolalmeh I, Lippincott

i ma re er ma nmost preferably a hunan,

V@H%‘“ﬁa@ ensy '%é‘l%’ﬁi?@&'? gngb}’eat ment, observation or
expesqﬁqmu zZEIthgots%ﬂmazbbswpﬂmé‘.ahinxn]@{rfymwroro 1,3-

as used herein, neans anount  of

d'BMﬁﬁb@h‘d‘"@P' amqma@w @%z-mg@mom anddgliselpsad frh HS Patent No
4 89 &?f 5A4 LPe; pa@ﬂ' r% B0 b@gpwmqtg L'ihlﬁy tri SRSV RABE

ani ma hunman i S beln resear cher,

sqmz@phrﬁara dﬁclqsfédue éJS Fesent N©r4 631@81 cWi'thl aregemmended
gl O3 bR ol MBIy bt S ment
anchpeeneandion of rélapset @f1Q to 60 dwineya day dKapIam&uSaﬂock'

t ) i.Si i i ' f .
CoRsBlnrEs Taragddoftll Hiskl Sp It e8NEn VallRien, Lippincot
Wmaa}sg&;té%gamsmmmmpldw ppL 24702, @09ahtandll WO .

2007

o1 1 CEOADR BiENen B promARoRiAEPSIotRt RSP s divalproex

sé@ilithNabs@ibed in BSFPUIENt Bl B2HR8LENRith $OrddddimeRded dosage for
conbi ned effect, elicits. the deS| red bi ol ogi cal

thedEpRITRIN §f GRRHAGE AnHaNtial/BRIG/daywith Ramasaum Bcemended
d&$dRE b 8O ndRY eﬂ?hy@ﬂnéﬁ@lﬁﬁk REFERSAcE)Ng

adm ni stration o compound of forrmula (1) or formula
5 (11) and at |east on antidepressant and / or at

| easﬁ’heﬁénﬁméulﬁ’i&?*&g h§edl"f=lé?é1n bl%fer%*ié aﬂrﬁ?ﬂﬂbl Vrefcifbly a

conpound of fornula (1) formula (I1) t he armunt

memmak mesirefesridy @dmmandwhoé}asahﬁarubycqmm@fﬁmment
oB@@Uaﬁ%SPeﬁ&&ﬁﬁ@ﬂ or sequentially

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated.

Wherein the present invention is directed to co-therapy or combination
therapy, comprising administration of one or more compound(s) of formula (1)

or formula (1) and one or more antipsychotic and / or antidepressant,
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have a conbined effect that is therapeutically

effective. Further, it will be recognized by one
wa@kioZozd9s n the art that in the case of co-thePEPYSMNE/048448

a . 10 therapeutically effective anount, as in the

exanpl e above, the anmpbunt of the conpound of formnula

(I') or formula (Il) and/or the anount of the

anti depressant and / or antipsychotic individually

may or may not be therapeutically effective. As used

“therapeuticallyeeffestive aroountiehaiynean thatcmbuntef e combination of

49:%'?% ?ﬁ{erbt"o%a?ﬁ&l do Ef'?hé c8ﬁ¥d’(ﬁé‘<‘.i eﬁgcﬁeﬁé@ tﬁgtddésnre?ie:ﬁgloglcal

mnis r| ng one
orfmedicireal (re$pmsef oFauézeanhpl@ tlna tlwmblenacalbpeﬂmth/eoamount of

e eep SR SR B e BT Y B T ot

(1Y BhY s@@andasthen Qﬁtldékﬁ@&géﬁmﬁd $))r ahlbast Oheamtipsychotlc would be

chotic are ad ter
thE Hinp wa IhE el At fasmga (3 s I BRI Bnl tRE atgount of the
arﬁid@ﬁﬂr@séﬁiﬂrdmpﬁéﬂ éﬁtﬂisyf:ﬁbﬂbl kedtivaien Yiesrer er of sequentlally
npound(s) of for ) ormul a (I

h%a@eml@agm‘f@gs “’Eﬂﬁdﬁ Ihet(sapﬁwﬂ?%@ﬁffﬁﬁtﬁvé‘( ta?*ter kWi be
reeég?;aggttgy 8fe 'sm%enﬁrtﬁé %ﬂﬂé@ﬁﬁﬁe‘)ﬁ@e of ES:1HerERG Wit a .

dm nistered per day for each conpound may be
ther@@am"m efigctive parauntTas !rtthqommp!g abeve,fthe @mguwn gf the

co% psyc ??ML%I (ﬂa'&f%nﬁu% n@l’%%‘?’n‘?ﬁ%@'ﬁrﬁﬁbﬂ@&ﬁh’e é?{ttd%rbressant

istered via the sane
arttl )f beaehpsyab@nesn@ﬂudna&mma‘s or maynot mama@gutwany effective.
sui tabl e net hods of adm njstration include, but are
not limted to, oral, intravenous (iv), intranuscul ar
(i M Asusedherigdise @em)s “ca-thexsagey”reald “caovubivetion therapy”

Sﬁ%%é@%@éf%ﬂ? Oia {}&Jfﬁ rpn %Set tb?ag:?gfir#f %@W:g&t%rﬁ"n Fone or more
cdrﬁbbﬂﬁ@aﬁ ebtamula i roﬁt\f@m\mao(ﬂlb n coﬂﬂbmatlon with one or more

a'?t ﬁégéaefgt@aae{w 6@%@@5}4&9@9&; p{ﬁjpé é[(}%%psgu%ms) of formula
(1P&MotiAid #1) & e drlidemeysihits) aMd A6F aRtipbydhotic(s)are

intravertebral needles and [ or cat heters w th or
aqininigieres bianyesyitable meanss sHpBARRYSIHrsaientialy.(ggparately

orgﬁtall §9§;‘i@ hgtafriéée\,e@f&I ?&@ntﬁﬁﬂ% e %@%@ﬂ%&?mﬁﬁ%é(s@ bf formula

traa aaé@megfﬁ@ma) ard 6 PEPAEPSYShotic(s)are
a«:ﬁ‘hﬁéﬁaﬁ’é‘&%§?gér H%EQéé kO9nd SBLTRIMbe b cg&’seag%’y@drﬁfmstered

erent t uring the course of the therapy,
peyoday faresadhycompdund m@y be theisameof diffesents The gampound(s) of

fofiBRREYTBR forphllE (ff 838 Hhe PAABRIARARSFLAET LR, 10 2

epressi on associ at ed
antipgdycbotic(smeayt ey admlmsm‘red Masﬂ'rqasmnatorodltiererum@ﬂesrof

%ﬁ'ﬁ&?&ﬁgh%ﬁ(gﬂﬁ%ﬁ&e&f sqﬂg%ijé m%?ﬁodé Wa&%ﬁﬁ&%ﬂnﬁxaﬂhéoﬂut are
not limited to, oral, intravenous (iv), intramuscular (im), subcutaneous (sc),
transdemal, and rectal. Compounds may also be administered directly to the
nervous system including, but not limited to, intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal, intraspinal and / or peri-spinal
routes of administration by delivery via intracranial or intravertebral needles and
/ or catheters with or without pump devices. The compound(s) of formula (1) or
formula (I1) and the antidepressant(s) and / or antipsychotic(s) may be
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method for the treatnment of mania associated with or
characteristic of or synptomatic of bipolar disorder
WO pooyetseahot her enbodi ment, the present 10 i NRENUSING/048448
is directed to a nmethod for the treatnent of cycling
(between depression and mania or the depressive and
mani ¢ phases) associated with or characteristic of or
synptomatic of bipolar disorder. In an enbodi nent of
the present invention Rl is selected fromthe grouP
aqralmsiﬁmcé@cﬂgmwng ty sinogjtaneavg afalieynating regigens; at the same or

oERAR TEE b tie BB be KBl e BnB kP ibRed or

siyglefarmtsher enbodl ment of the present invention Rl and
R2 are each hydrogen or Rl and R2 are each nethyl. 20
I n an enbodi nent of the present invention -(CH2)a- is

sel ekt a0l ebrilmoditrient, 'gfeanpsenhmivehimg indirefldd-toanthethod for the

| ‘ré%ﬂ%rﬁ’epl(' gﬁ@qute}hsg’ce W' rﬁ%ﬁ‘%&ﬁtﬁ%gﬁsp}g :9?%EE§mpéomatic of

blbbfa?@'&oraérl ) éﬂbﬂ@r%ﬂnﬁ)didm}érh eth@rmaeneﬁw@ﬂgsn % umgcted toa
refera r 0

mgW%dﬁ%@ngﬁr&e%%}ﬁ%gélﬁﬁo?lﬁt%ﬁwﬁg ‘?Lte“ HC Qﬁm

sﬁﬁs@%mbf Slfpoieh'eth%l%%@ Nin {8VaRéthep ehqbc%uménlt thegfesent
fromO to 2. 30- anot her enbodi nent of the present

iNVaRken asOﬁ'rem@datﬁ 3 meshed forthmireatment of gyclifighihetween
d?ﬁf‘é@gbﬁ%d ﬁfaﬁ.Q%rﬁﬁs%meég\)@eaﬁa mamc'p%a%s) 8§§&51'éted with or

I'n anot di nent t he present
charaeteristia ofioy sarmwtnmaj@roffhlmaodrc‘@rder In yet another
enbodi ment of the present invention the sum-of b and c
is an integer 13 WD 2007/ 075695 PCT/ US2006/ 048448
f or nir0an en®hogimesnd o bhey peersein irevgntiohaR hisoselected fromytee group -

oI of DY egRAn Iy 'R orlbERIme of thE cPagnt
invbation E¥dsiselevied fiomn thé grag eonsisting ofhydgehl arid mdthyl. In

e{t@o?gé &%&%@ngﬁgop e S%Q%In Pivadadh F$1 RS are e(ach)hydrogen

or R' and R? are each methyl.

In an embodiment of the present invention -(CHa),- is selected from the
group consisting of —CH,- and —-CH-CHo-. In another embodiment of the
present invention ~(CHy)a- is —CHa-. '

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 preseﬁt invention b is an integerfrom.o to2. In
another embodiment of the present invention c is an integer from 0 to 2. In
another embodiment of the present invention b is an integer from O to 1. In
another embodiment of the present invention ¢ is an intéger fromOto 1. Inyet
anofher embodiment of the present invention the sum of b and c is an integer
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15

O (R5)b O. In another enbodi nent of the present

invention, ~~ R\~ (R5)b | is selected fromthe group
weov3isedphg of O (R5)0 OS5/ 5 (R)b \ (R)brcasmoens8448
10 I'n an enbodi ment of the present invention, - is

sel ected fromthe group consisting of
2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2- (benzo[ 1, 3] di oxol yl'), 3-
(3, 4-di hydr o- benzo[ 1, 4] di oxepi nyl ),
fopm(Btac®) prederaibly antigteger hem O[to, U]aliyek ianytlr)er embodiment of the

oS A 5 DA 7 96

di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(7-chloro-2, 3-di hydro- benzo[ 1, 4] di oxi p 2-(6-

chl or o- benzo[ 1, 3] di oxol yl), ’
2-(7-nitro-2,3-di hydro-benzo[ 1, 4] di oxi 2-(7-
et hiy a? eR1sB AR 0P 8 Blsethk SHVRALIBR, ) | is selected from the
2-(5-chloro-2, 3-di hydro 14 WO 2007/075695

PCT/ US2006/ 048448  be A
2- (6- br ono- 2, 3¢k hydfo- 4]d| | >_ _
i iﬁ?) i QPdl X|n %

2-(6, 7-dichlor
grdupdatsisiing: & 3- di hydr < 1, 4] di oxi nyl )3
(2, 3-di hydro- napht ho[ 2, 3-b] [ 1, 4]di oxi nyl) and
2-(4-nethy|-benzo[1,3]dioonyK & | n anot her
enbodi h resent i P\b S cted
(RS he dfoup dorfsi ng___(be Z I ] di oXolyl),
I iy dr o- benz ' ,
-dih%dro benz ), and
2-(7-chloro-2,3- dihydro- benzo[l 4] di oxi nyl'),
©~3-di hydr o- benzo[ 1, 4] di oxi nyl ), 2-(6-

fenzo[ 1, 4] di oxi nyl) and

3-di hydro 10 benzo[ 1, 4] di oxi nyl )"

sel ected fromt hg”g?gu& eglfl,cﬁgfaggﬁﬁ) 'HgmeﬂYSFEHeOBrese%t invention,

, 3-di hydr o- benzo[ 1, 4]d|0X|nyI) 2-(7-
- 2, 3-di hydr o- benzo[ 1, 4]d|0X|nyI&?ﬁnd [ ;2_%__
br onp- 2, 3-di hydro- benzo[ 1, 4] di oXi Ay )I_
ted

Bedi ieemleofed frenptresgrolpi consigtingnofRS 1 s se
fromthe group (R5)
c

AP
(R%)s (R5
N X
In an embodiment of the present invention, is selected from the

group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 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-
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-
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consi sting of hal ogen and | ower alkyl. In another
enbodi nent of the present invention R5 is selected
wo c@wmozdeboro, fluoro, bronp and nethyl. | n an PCT/US2006/048448
enbodi nent of the present invention, the stereo-center
on the 20 conpound of formula (I) is in the
S-configuration. In another enbodi nent of the present
i nvention, the stereo-center on the conpound of
formula (1) is in the R-configuration. In an

benanjti4dainxingd, £HE-hriosseRi3-diyeiebenzelie4lcterityihd-¢,7-dichloro-
’éﬁ‘?'ﬁ%@dééﬁ%ﬁ ur é?f& L éi%@’ﬁ@ogl 1an |y 6—‘5%'&25934]d|0xmyl), 2-

ehant I'onmer1 c

(2¢3ndilpfurentaphth @) 3-bi{ 1gtldmtx@ryl)t dvach 2a(dempitwidaenzof 1,3]dioxolyl).

preferably greater than about 90% nore preferably

greater than about 95% nost preferably greater than

about 98% Additional enbodi ments of the ppeseqt

i nvention, include those wherein 30 the @

selected for one or nore of the variabl es \¢e ed

her einnarocpther emimdimend of thersesenbinventiodos/ U28448s sRlected

%mﬁécoﬁg\&. a-herfidt1 IIHBRER eQI(b}B-ﬁﬁ{ﬁﬁ ed to

I ndi vi stitu subset” o

bmmﬂ ildieninyl)s 8t{Ecehara- Qmmdf%bﬁplleﬂe‘ﬂdl@tmﬂ%- 2-(7-chloro-2,3-

T8 S flogT D PEERAY 23 SVBREESA] Ao 2-c-
bmm-ﬂgfi}ddiyokromws,%momhgl) pnds%(ﬂs 7tdicbloro-h3alilaydre-
listed in Table 3. In Tables 1 and 2 bel ow, the

col um headed "stereo" defines the
stereo-configuration at the carbon atom of the
b&Yeidn aaiekmydt UAEIRAhat efibRdirhbal 6ﬁdxeﬁﬂ@dent/%ﬁéﬂuaﬁ
de3|qnat|on is listed, the conpound was prepare
is gples ﬁf’lﬁf‘ﬁ“é‘?eﬁ%‘ﬂ@Goﬁéﬁfmg@f 3r02®%§'hW@Tt@%‘P[1' ﬂ]d'B?"nYD 2-(7-
¢ i 181 f on
e R SR R bR R
berzalil idddioxinybl e 1: Representative Conpounds of
Formula-(1) R4 1 ~~~R (CH2aN-SN \R2 ID No.
Stereo (CH2)a NR4 Al R2 2-(2, 3-di hydro
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 (1) is in the
R-configuration. '

In an embodiment of the present invention the compound of formula (1)

-is present as an enantiomerically enriched mixture, wherein the % enantiomeric

enrichment (% ee) is greater than ébout.75%, preferably greater than about
90%, more preferably greater than about 95%, most preferably greater than
about 98%. '

Additional embodiments of the present invention, include those wherein

the substituents selected for one or more of the variables defined herein (i.e.
. 15 .



10

1 benzo[1,4]dioxinyl) CH2 NHHH 2
2-(benzo[1,3]dioxolyl) CH2 NHHH 3-(3,4-dihydro-2H 3
whewz0fb9%] di oxepinyl) CH2 NH HH 2-(2, 3-di hyPeDU&2006/048448
benzo[1,4]dioxinyl) S CH NHHH 2-(2,3-dihydro 5
benzo[ 1, 4]dioxinyl) RCH2. NHHH 2-(2,3-dihydro 6
benzo[ 1, 4] dioxinyl) CH2 NH nethyl nethyl 2-(2, 3-d
i hydro 7 benzo[1,4]dioxinyl) CH2 N(CH3) HH 16 WO
2007/ 075695 PCT/ US2006/ 048448 2 -(6-ch | o ro-2, 3-d
R, IR R0 P8, Ko anpiAvare isdergnyiesticsplested-tabe anydndividual

oIy SRS oL E Pl A bt s

ddiipedrivereth.benzo[ 1, 4] dioxinyl) S CH2 NHH H
2-(7-chloro-2,3-di hydro 14 benzo[ 1, 4]dioxinyl) S CH2
NHHH 2-(6-chloro 15 benzo[1, 3]dioxolyl) CH2 NHHH
2-( 2R8pt&thWe1@orbpoanﬂé pﬂlmlé presuit invehiior? akklall listed in

7-nitro-2 3-di dr018b XL n

Tdbied Thelow,Adgond SpPougEE Fb el INvertian AP AR feted n
Tabl&tR INTabibs 1?ar6c52QiéI§W0th°e Solinkly Headadd “stereo” defines the

benzo(gl 4& di oxi n¥lg NH H H .
stereo-configuration at thé carbon atom of the heterocycle attached at the
starred bond. Where no designation is listed, the compound was prepared as a
mixture of stereo-configurations. ‘Where an “R” or “S” designation is listed, the
stereo-configuration was based on the enantiomerically enriched starting

material.

Table 1: Representative Compounds of Formula (I)

R* O R
| |
+—(CHo)7—N—S—N
] \ 5
®) R

ID No. Stereo| (CHa). 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-dihydro-2H-

3 benzo[1,4]dioxepinyl) CHy NH H H
2-(2,3-dihydro-

4 benzo[1,4]dioxinyl) S CH> NH H H
2-(2,3-dihydro-

5 benzo[1,4]dioxinyl) R CHz . | NH H H
2-(2,3-dihydro- :

6 benzo[1,4]dioxinyl) CH; NH | methyl | methyl
2-(2,3-dihydro-

7 benzo[1,4]dioxinyl) CHz |N(CHs)| H H

16




2- (8- net hoxy-2, 3 di hydro-

NH H

whewzofb9z] dioxinyl) S CH2 NH HH 2-(6, 7-di chPOr/osDp@048448

di hydro- 29 benzo[1,4]dioxinyl) S CH2 NHHH

H 2- (6-b romo-2,

3-d i

22 benzo[ 1, 4]dioxinyl) S CH2

hyd ro 24

2-(8-chloro-2,3-di hydro 30 benzo[ 1, 4]dioxinyl) S CH2
NHHH 2-(2,3-di hydro naphtho[ 2, 3- 33
b][1,4]dioxinyl) SCH NHHH 17 WO 2007/ 075695

PCﬂ US2006/ 048448 2- (4-nethyl 35 benzo[ 1, 3]1di oxol yl)
cHp2NB-ahieto-T Setlibydro-Addi t i onal Conpopnds of‘ t he
Cap oRATRRIAC I s bt ot R
oxy- P 2-@-fiidrpel, Bedlﬁyadrbeﬂzo_[ 1,4]dioxinyl) S CHZT NH H |
-eggp[ 1°9 %{ﬁqﬁg)ﬁﬁﬁl‘ﬁny ’ dﬂdl yar I?|- Cé‘_?z( 6- refWdxycart'h
wmyl § 2, @wa&ylﬁz—bﬁ nzo[ 1, ] dowd ny| ) NHCH2 MH H
2- (6:hydroxynet hyl -
2-(5-fluéro-2,3- dlhydro-
13 benzo[1,4]dioxinyl) S CHy NH H
2-(7-chloro-2,3-dihydro- '
14 benzo[1,4]dioxinyl) S CH, NH H
2-(6-chloro- )
15 benzo[1,3]dioxolyl) CH. NH H
2-(2,3-dihydro- ,
16 benzo[1,4]dioxinyl) CH2CH2 NH H
2-(7-nitro-2,3-dihydro-
18 benzo[1,4]dioxinyl) S CHz NH H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) S CH; NH H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyl) S CH; NH H
2-(8-methoxy-2,3-
dihydro-
22 benzo[1,4]dioxinyl) S CH; NH H
2-(6-bromo-2,3-dihydro-
24 benzo[1,4]dioxinyl) S CH., NH - H
2-(6,7-dichloro-2,3-
dihydro-
29 benzo[1,4]dioxinyl) S CH; NH | H
2-~(8-chloro-2,3-dihydro- |
30 benzo[1,4]dioxinyl) S CH> NH H
2-(2,3-dihydro-
naphtho[2,3-
B 33 b][1,41dioxinyl) S CH, NH H

17




di hydro- 34 benzo[1,4]dioxinyl) S CH2 NHHH
2-(7-amno-2,3-d ihyd ro 36 benzo[1,4]dioxinyl) S CH2
WOROHOH69AS used herein, unless ot herw se not ePCT/US2006/048448
“hal ogen" shall nean chlorine, 5 bromne, fluorine and
i odi ne. As used herein, unless otherw se noted, the
term"al kyl" whether used alone or as part of a
substituent group, includes straight and branched
chai ns Eor exanple,  alkyl radicals include nethyl

ethy], pré&p-mateypropyl|, butyl, 10 isoputyl,

(r:]ébute(énz 1@33%5(P%,§2ntyl and theHE{M.ke. -Hﬂes;s H H

r'wi Seé n whenl used vll neansla

car bon chain conposition of 1-4 carbon atons. 18 WO

ot her

38 br anched

‘aescrlbed tr ght

exanp : methoﬁy et hoxy,

A | oxy and the

. the notatl "*R1zhal | denote
the presence of a stereogenlc center. V%en a

radi cal of the abov
chai n al kyl groupg
n- pr opoxy, sec-bu
like. 5 As used he

partifcular greap~ s "substituted” (e.g., jalkyl,| aryl,

etc.], that (10 Y§joup mayl have one or nofe
ubstituent s\npreferably omome tqQ, five 14 " 12
D éﬂbst ituents, Tote prefer zﬁﬁe}'}e?r om dhe tcg 't\l eq R R

subsi2{859RéEhoxys B-dipdrerjabl y romone fo two
subsfituents, i ndepen ent|y sel ¢cted fromthe Ifi st of

23ubst i t (R&NZST H4JioKINYD efler SPice [t o Elilpstift WAt o, thhe H

Term _g@ﬁ{g@ﬁg@gm% |BEANS That [ when nore {harf one o
su

such tituents 1S possfible, such substituent|s may

fhe sanedibyd@i-f f er ent from gach other. Undgr

5 tan( ar %%T%&&Bﬁ gl)use rough(bl,q thijs \gliyscjl ogyre H
na

he term por t1'on_lof desti ghat éd si dd chain

i s dez{Binbeithokiycartboniyb23smed by t he adj agent
functi onalltggtaﬁqﬁrd the p0| nt of attachgent. Thus,

for exanple enyl - - ani no- car bgnyl - al kyl "
3gubsti t Lménzd{efmnsxml)a g L$ off th@Hgor quiNdHO |~ 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

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

bromine, fluorine and iodine.

As used herein, unless otherwise noted, the term “alkyl” whether used
alone or as part of a substituent group, includes straight and branched chains.
For example, alkyl radicals include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, “lower”

when used with alkyl means a carbon chain composition of 1-4 carbon atoms.
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-9-(alkyl) N (alkyl) H 25 Abbreviations used in the

specification, particularly the Schenmes and Exanpl es,
wae®@7a%seddl | ows: DCC = Di cycl ohexyl Carbodi i m PET/USXOBs/648448

Di chl or oet hane DCM = Di chl oronet hane DI PEA or DI EA =

Di i sopropyl ethyl am ne 19 WO 2007/ 075695

PCT/ US2006/ 048448 DMF = N, N-Di net hyl f or mam de DMSO .

= Di met hyl sul foxi de EDC = Et hyl carbodiimde Et3N or

TEA = Triethylamne Et20 = Diethyl ether-EA or Et OAc

= Ethsusedbeie, unlEﬁ@cherwmam@pd Tabsoxy shalgipnaie an oxygen

| etﬁFPFa C%P{@&Eé'@a%'%#ed@fp&%ﬁ éﬁ&ﬁé@éﬁéﬁ aElE)LI%roups For

ressure I qui d romat o
exanupienmmhﬂym ethoxyl DrPrPOXY, semuigmﬂ hqtnw; n\lu@né@xy and the
,k%ggnetlc Resonance Pd-C = Pall adium on Carbon
talyst RP HPLC = Reverse Phase Hi gh Pressure Liquid
Chromat ography RT or rt = Roomtenperature TEA =

Trie L0 cetli id THE = .

Tet rémYz‘ @hﬂ%ﬂ iFLed‘ma "n E&?@Pe{%ﬂ % @%t%'&?ﬁ%% ol sigyecgenic
cdritér. conpounds according to this invention have at

| east one

When a particular group is "substituted" (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 one to two substituents, independently selected from the list of
substituents.

With reference to substituents, the term “independenily” 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 teﬁninal
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

0O
_g_(alkyl)/u\N/(alkyl)‘@
0 H .

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

DCC =  Dicyclohexyl Carbodiimide
DCE =  Dichloroethane

' DCM =  Dichloromethane
DIPEA or DIEA =  Diisopropylethylamine

19



chiral center, they may accordingly exist as
enantioners. Wiere the conpounds possess two or nore
wa@bkiorarseeent ers, they nmay additionally exi st aBCBUS2006/048448
di astereoners. It is to be understood that all such
isomers and m xtures thereof are enconpassed within
the scope of the present invention. Furthernore, sone
of the crystalline fornms for the conmpounds may exi st
as ol ynor phs and as such _are intended to be included
present i nventi dhN-Dimetwdfermanmid %orre of the
ds may formsol vig{gsth ﬁfsf‘ ovigser (i.e., 10

h rates) or conmon organic vents, and such
solED@t es are al so mterEI@&lGlad)OdJmldﬁconpassed within
th f this inve 2007/ 075695
Pﬁ%ﬁ_ﬁ%gﬁ%gmmw For nt'lééemylﬁaﬁn%gd\f)m ne, ‘the salts of
t hEt,Conpounds of thes iDiedmilietrerr efer to non-toxic
"p ically acce |ts.” Other salts may,

%\PZ(B@% useful ™ p%ﬁ'é(lﬁ?%%%ratlon of conpounds
aCEf(Dldl ng to this i:everEimnoDr of their 5

lg.[maceutl cal ly acceptabl e sal ts. Suitable

aceutical |y acteptaBf®P¥lts of the conpounds
mgbgple aci d addition s@bpganehi ch may, for exanple, be
formed by m xi-ng a solution of the conpound with a

soBhn of a pharﬂacewyé’é‘PW%@HB‘tzﬁfﬁ e acid such

asypyd ochl oric acid, spjghupidssard quwchﬁﬁfmﬁto@%ﬁh
mal ei ¢ acid, succinic aci'd, acetic acid, benzoic aC|d

cikAHc acid. 10.tar¥arikithiemAluginwsriydrida d or
PhRsHNQLDH aci d. FuLt he,wgﬂ{ olWhere the conpounds of
tHe 1T'nvention carry an acidic noiety, suitable
phw\/ﬂﬁceuti cally a%cepNablleerMﬂgr@tlctﬂﬁwannay i ncl ude
E, netal salts, "as&g,lnu(m 85 &pbgﬁ,ﬁ m sal ts;
alTne earth net aT sa IID? rtfm U of rragneS| um
saRPsHPL@nd salts fer neBe\Aeltsle l%hastealbllgh PregaureLiquid
ligands, e.g., quatern 15 salts. Thus,
representative phar mc%ﬁfoéﬁ%% eptable salts
i nBiTustatt he f ol | owkng: Raomahqaerh&meenesul f onat e,
be_gé;zgt e, bicarbonate, hi. StE\ (?W bitartrate, borate,
br e, cal ci um ed®t at Y gt car bonat e,
chirppai de, cl avul anate, Tﬁﬂadrah@et,dj}\bmdr ochl ori de,
edetate, edisylate, estglate ate, fumarate, 20
gl §EEpt ate, gl uconaFe, PU?MP@YFE‘@I ycol | yl arsani | at e,
hexyr esor ci nat e, hydrapam r CHrEFRld dgy@‘pﬁ?
hydr ochl ori de, hydr oxynapht hoat e, 1odi
i sot hi onate, lactate, | act obi onate, laurate, nalate,
mal e
ot b o b GunA Ry 1 kR AGh Heo at least one
chiral center they may accordmgly 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
thereof are encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as sﬁch are intended to be included in the present invention.
In addition, some of‘the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.
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nitrate, N nethylglucam ne anmoni um salt, ol eate,
panoate (enbonate), 25 palmtate, pantothenate,

w@bmgprsab®/ di phosphat e, pol ygal act uronate, sal PClUS1006/048448

stearate, sulfate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodide and

val erate. Representative acids and bases which nay be
used in the preparation 30 of pharnaceutically
acceptable salts include the follow ng: acids

i ncluding acetic acid, 2,2-dichloroactic acid,

ggzgfgfgsgiﬂ; Q’Racﬁ&hgsthe S”'Q't@bﬁh%cct)&ngéuﬂdé‘bf:t% irfbention refer to

Fartl c acid enesul foni ¢ aci d,
nmqmcépharmaceuuce Iwscssidabls salie.” dOther)salispaw: hewever, be

“%?Ué%%@%ﬁ@i O&’acg?rga&l(lxgs %%Qééagggzﬁjgﬁus lr&v(?ntlopfor of their

phaindacadizally asceptablapalhs.cSaitakle pd:\apmgabeutlmilydacceptame salts

o B RS ncild RE RGeS SShE Wit or axargple. be
forirealiep uhimglacwandn of iy ckbmpmmdmmatédl@mrc ohai d,

formc ac:lﬂ fumari c ac ctarl aci d, ge‘?t .Si_cC.
phRimpRCRiticaln aspeRiabIe aft Swg Bififechipsiciaciy, Sulfurc adid,
fdﬁ'\@l‘lé’é@iﬂo Mdlei®Edid, éucﬂ:'n‘vibéﬁﬁld? it acid, ehdid haid, eitric acid,
acid, ycol i c_ aci d, puric . acid, hydrobrom C aci

"ﬂﬂﬁ!&co%m%‘iqf@%tﬁ agid (QF)PJlQﬂP&@('P@CéF&u furtperrpprg, yhere the
cé‘r?n'p@undé %‘Fif@lr&%hﬁoﬁ%a@m 'a%id?c Atdifty, SuitablePHdrfnaceutically

acid, malonic acid mandel i ¢ aci d,

ammah@s%niwdhece@fdnay lrﬁfapﬁle W@H@etalmﬂﬁomg:, sRqigm or
8%%% J?ﬁ"s‘é ﬁﬁné]I !eéthrﬂgtaq Bt de. gl 9 calcngm or magnesmrg salts;

I oOXy- 2- acl ni cot | aci nitric aci
aodl @aﬂs ai@nmied Mthoswtatde acganic digands, egi.djugiamsry @namonium

JRrROGRY] I c aci
fallomding:st eari ¢ acid, succinic aci d sul furic acid,

tanni c ar t C ac th C
a0 RS ool etk ADLBSHA Gighlds, brarrate,
bgﬂaﬁb U?Lcﬁ*ﬂid@ﬂﬁ@llﬁluﬁn dde&&lS@h ﬁgﬁ%ylegéﬂ@drb@rﬂaﬁﬂ .chloride, clavulanate,
enzat hi ne, cal ci um roxi de olin
AR Y Iy SRkt a IR 0. S3HP T ay § Biai jamarate,
gﬁk@ﬁﬂeﬁbi gl%ﬂcBﬁHﬁs‘ @Mtﬁﬁaat@t E%SWQI’S’HHHB& hexylresorcmate
| 'ucam e, hydrabam ne H i m dazol e

hyd[qurmllge hyg@r@@gcpnmﬁq}m;gglagnde, hydroxynaphthoaie iodide,
ls%uénanwraée&xfé w&tbbma@@%u&ﬁe nAIRB! Al Ode, RURRSAN -

hydroxi de, 1- dr ox -pyrrolidine, secondary

maaytate, Madh:qw set ylmtrat@s mataylaHifate, mycsie: napsyiate,
&ﬂezwr}ﬁe 18&A N eaaQnSH 4R Soightd, g;améte b}nﬂ@‘)’ate)

e pt epare ccor tot ﬁrocess |ne
pshhidate, pantothenate, phosphate/dlp osphate, polygalacturonate salicylate,

stearate, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,

| s%igélg’rhggl i g}‘fﬁéﬁ&t&w%ﬁﬂ%%%bﬁn@ﬁ ﬁlepta{’éié%%]ltgt ﬁﬁhﬁe the

triethiodide and valerate.

Representative acids and bases which may be used in the preparation
of pharmaceutically acceptabie salts include the following:

acids including acetic acid, 2,2-dichloroactic acid, acylated amino acids,
adipic acid, alg'inic acid, ascorbic acid, L-aspariic acid, benzenesulfonic acid,
benzoic acid, 4-,abetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic
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4 0RO H2NNS-NH2 I RI * (CH)a NS :-NHR 11 R4 O
~(la)y O I RI * (CH2)a NH(x) A OR ORL" "I Il

W0 2007079693 R 1 * (CH2)a NN-S-N Cl--S-N || \ R2 PC/B2005/048448
(1) (XI) Scheme 1 22 WD 2007/075695
PCT/ US2006/ 048448 Accordingly, a suitably substituted
conpound of formula (X), a known conpound or conpound
prepared by known nethods, is reacted with sulfan de,
a known compound, preferably wherein the sulfanide is

aqzd dsenfd S)-ﬁamhcarﬁtﬂmtﬂmmctﬂ%i capgie asid.ganieicagid, eayytic acid,

E?rﬂﬂ'.' é(fﬂhe& Jf‘ct ﬁbla egcn%ﬁ g%ld\éﬁgfsulfgné Wefy, @thdié1,2-

I oxane, an el evated
dmdfqmm acudr @tlnanes*.téfqnmwgeldoﬂ mchymnestdibom aqigpformic acid,

e 85 L SHARIAH i bl B gyl RS b 19 9l acie
Dnﬁldc&frﬁﬁtd asitiyl.- gautamnc akid, osuhetglmamechcmrg:lmmmt adid, hipuric
acichAr B arbissaoie e oA (Lo el G BLofack acid,

lastebirié Werf]l reRBROAE, GE) -LEoany lagid, ¥halon éﬁé]@)/\ﬁ:)@ﬂmalmbhc
or conpound prepared known_net hods,

aw,@@mwﬁanwdsn@h%@@'WZ -Soifiope ac'syﬂaahﬁh@'e%a 5-
dlglﬂ?f)r{lb IRid, '1nh?&o‘5k§/@ﬂhﬁhﬁﬁhé’ &Bid, %&&ﬁm@sadﬂ/': nur@@@j et acid,

t he correspondl conpound

orptie mgich qnajlc acic: palmitdsmeid rameic FaidrhesRhryicyaddin
yro&uhamld écﬁ s&@ P alcncT 4-aRhiABYSMByIRY £08T §&bAE RG] Afaric

acid, succinic acnd suifuric acud tannic acid, (+)- -L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid; and

bases including ammonia, L-arginine, benethamine, benzathine, calcium
hydroxide, choline, deanol, diethanolamine; diethylamine, 2-(diethylamino)-
ethanol, ethénolamine, ethylenediamine, N-methyl-glu\camine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydroxide.

Compounds of formula (1) may be prepared according to the process
outlined in Scheme 1. o

O
il
]
O 0O
/ (ia)
.T(CHz)
X)

a

(Xl)

Scheme 1
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in Scheme 2. O OC (R5)b (CH2)0-1 (R5)b (CH2)0-1

": COONH -Qi 2 (XIl) 0> (lower alkyl) (X111) O O
wao7pmepCH2) 0-1 0 NH2 (Xa) Schenme 2 20 AccorBPCTyE2006/@48448

suitably substituted conpound of formula (XIl), a

known conpound or conpound prepared by known nethod

(for exanple as described in Schene 3 above) is

reacted with NHAOH, a known conpound, optionally in 23

WO 2007/ 075695 PCT/ US2006/ 048448 an or a}nl C SO

sucHhgrordinglym svitally syRatituted FPR@OW‘% grmulay )2 known

coﬁ%étﬁﬁ?@ﬂg?ﬁ@& @%FEF&@By kaoww r@le(ﬁ@dd Jis relditted with

ound o is reacted V\/lthaswtably
suﬁem;dee@l knpmrngoug@mref%r@@lv whereip the syfamide jsdresent in

arggrglt %Jlﬂf i) rﬁa?rar{ lﬂ @ﬁaﬁ@ut‘@@gfx (Yé i‘HQ hindsh &kdanic solvent
swhrasﬁbkl?ndimganmrqnmme likef pfefernblna(tM)elewﬁpldaﬁwr@wre in

thwasaa? 24 oRbLb PR G a8 eboth 188 Golrle s Eraidh o g R e

ARir8,; tan@Id t@e(ﬁﬂ?éibdh_dm@cé%)ﬁrdwf forRa)eb(l4). OH , M
( 5)thernat|ve,y, a swta\ay é&%@tltuted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (X!), a known compound or compound
prepared by known methods, in the presence 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

@)
5 N é
(R )b i ST
# 0 may be prepared according to the process outlined

in Scheme 2.
N O
(R%)s CL (CH )01 —_— (A% (): (CH2)o-1
>— - F o>_ }—-NHz
(i) (Iower alkyl) X @)
> (RO)y— >——(CH2)0
\——NH,
(Xa)
Scheme 2

Accordingly, a suitably substituted compound of formula (XlI), 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
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O (CH2)0-1- (R5)b_" NH2 (Xb) Schene 3 Accordingly, a

sui tably substituted conpound of forrmula (XIV), a
whp@me756245 conmpound or conpound prepared by KnP@EIUS2006/048448

nmet hods, is reacted with NHAOH, in the presence of a

coupling agent such as DCC, and the |ike, optionally

in,an organic solvent such as acetonitrile, and-the

like, to yield the corresponding conmpound of fornul a

(XV). The conpound of fornmula (XV) is reacted with a
ansriganls! solyenteauaias @cetanitsien anaibatlikes t Nisld therpprrgpending
co[‘r{bﬁodn'd(gf 8"%&{] )QlL an| c sol vent such as THF, di et hyl

, to yield the corresponding
c onﬁMmdomboﬂodm,ﬂfarm(rlxt()(lll)zs reacizeowith Z2sggmbly selected

RPCT/ US2006/ 0484 f
redyicing 3ge %‘éﬁi%? é.é\l—h ang th& Irkgogg?%gqug irl mﬁﬁ #éhré&lvent
suéh aﬁgHFe dimn%alaéthér Eammhel\ Ik, t@ytdgretr)repgc?rr?sp?nbndlngrlqwmpound
in Sche COJ1 51 OCN (R5 R I OO0
Oféof(%!}P)(%kvrr ~ ONH2 (RS)b O (Xc) Schene 5
Accordingly, a suitably substituted conpound of
formula (XVI) wherein J1 is. a suitable |eaving group
such as Br, d, 1, tosyl, mesyl/Z trIyl, and the
like, a 10 known conpound or d:nﬁou nd prepared by

kno&n‘fi%rﬂ%’s?of fornuiX @E‘Sﬁhﬁer«%( is selected from
o 2
(R
~ may be prepared according to the process outlined
in Scheme 3. .
O O
r ~° (CHa)o-1"<OH N e} (CH2)0_1-‘<NH
(R%)p—— — % §
# P
(XIv) (Xv)
(CHz)o. 1—\
— s R )bm
(Xb) '
Scheme 3

Accordingly, a suitably substituted compound of formula (X1V), a known
compound or compound prepared by known methods, is reacted with NH4OH,
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 cornpound of formula
(Xb).

24



activating the correspondi ng conpound wherein J1 is
OH), is reacted with a cyanide such as potassi um

W@ yanote9s sodi um cyani de, and the like, in an POF/Us200€048448
sol vent such as DMSO, DMF, THF, and the like, to yield
the correspondi ng compound of formula (XVI1). 15 The
conpound of formula (XVI1) is reduced according to
known net hods, for exanple by reacting with a
sui tabl e reduci ng agent such as LAH, borane, and the
like, to yield the correspondi ng conpound of formula

(Xc). 25 WD 2007/ 075695 PCT/ US20064Q48448 Conpounds
of formula (X) wherein is selecm(R) b-1:":(0
N\

and wherein a is 1, may be prepa gccording to the

pr oa@empouhidisrof dormuldc vehereinOH ) s §&lpbte@ ftom

ONOONH (RSb (RSb OO 5 (XX

cordingly, a suitably substituted

f foqmula (XVI11), a known conpound or

gz gg ed by known nethods is activated,

ng t knowandesiherein ads @i slay bépreparcssagnadding to the
compound. of  .f | a I X), wherein 10 J2 i.s a suitable

PrpgaRs HytisRep Sdife )

tosylate, C, Br, |, mesylate,

trif h Ii1ke. The conpound of f | 3. QX X
[ a phthalimde salt suych s potfassi u CN
(Fohg i um pht hartde—and (Resrke, iln an
or gamn g€nt such as DMF, DVBO, acet oni ~oand
the |i ke,()g/rliafer ably, at an _ (XVII)
~ O NH,
I .
. (R, (j: j/\/
~ o
(Xc)
Scheme 5

Accordingly, a suitably substituted compound of formula (XVI) wherein J?
is.a suitable leaving group such as Br, CJ, |, 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 (XV1l) 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).
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15 el evated tenperature in the range of from50C to
about 200C, nore preferably, at about refl ux

wao esoperambure, to yield the correspondi ng conpor@mUs$006/048448
formula (XX). 26 WD 2007/ 075695 PCT/ US2006/ 048448 The
compound of formula (XX) is reacted with N2H4, a known
conpound, in an organic solvent such as ethanol,
nmet hanol, and the |ike, preferably, at an el evated
tenperature in the range of from about 50C to about

100C, nore preferably, at about xefRux tenperature,
and the like, to yield the 5 co{regpondi ng conpound of

formula (Xd), e skilled i ANa+ /W r jze

{ natCLBRRUTHa ST RdAS St Rare s SeRERERRT
3)b I s s€®@ected fromO (R5)c (R3)c O O3 (R5)Db }
(R (RyC (Rpe (Rs)b (R)b | Qf 10 Oor (R5)c

(R)po=r0 O simlarly prepared according to -known
met h r

exanpl.e,. according h :
outlined in~ Schené dé""?%rﬁghaﬂ% g 33'\,%?%5§|5§e e%ﬁ%iﬁ%mg to the
prab@ss vhtinietuhiSuhdrhe 5cor respondi ng  napht hyl - fused
compounds f&r t he benzo-fused starting mat ey’ als. 15
. a2

One | |__t| w |l further Yl
(Rfeckin al single enantioner. (qR%, e of - .
enamy o rein one enantioner i NG he
O O
(XViil) (XIX)
@) N O
5 M N ° 5, N ° NH;
(R > (R)o
o 4 Z 0
5 ~ (XX) (Xd)
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

10  J? 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, DMSO, acetonitrile, and the like, preferably, at an

15 elevated temperature in the range of from 50°C to about 200°C, more
preferably, at about reflux temperature, to yield the corresponding compouhd of
formula (XX). '

26



10

15

20

of a conpound of fornmula (X) is desired, the above

processes as described in Schenes 1 through 5 may be
wa@ppriozdby substituting the correspondi ng si NBCEUD06/048448

enantionmer (or mxture of enantionmers wherein one

enantiomer is enriched) for the appropriate starting

material. 11 27 WD 2007/ 075695 PCT/ US2006/ 048448 One
skilled in the art will recognize that wherein a

reaction step of the present invention nmay be carried

out The aomapuedpfé@nsulav(é%)ss seaciarwei Nebisi @ KBowWnsai d

t

oopiRikich i B lfe RN IELSUFRES PR mbiheol SANS Ml

preiemalaiysasarﬂ efevdied permparaturem thie mngemfrfm radut 50°C to about

ordin e inyenti ive.riseto
1087y e neteabimat aopub i aetie g Mtk 8 vietd the
COFRBYBALINY GO mMbBLAA I HSMEAHIXdRS Preparati ve
chromat ogr aphy. 10 The conpounds nmay be prepared in
racem c form or individual enantioners ‘may. be '
pr e%%eéi(llfécf ﬁe]trhebﬂrt fRrd ﬂfdt %o%ﬁdiﬁ%' &f f%ﬁnmé (X)
resol ution. conpounds may, for exanple,
resol ved.into their conmponent enanuﬂﬁgers by standard
techni ques, such as the formatio ster§pner|c

pairs gy-salt formation wgth opty al

aci d, Suehls ( ) di - p-t JROyTD-tartari c ac:l}'éS‘
'?&%/ ké@%fﬂ_-tarta or'tawed by
rac |onal crys?al Ization and regeneration of the

free basegsyThe conpounds may al so b(eﬂsqcesol ved by
formati o ofF di astereoneric ester or desp f

‘ Ose arat j on va
-na('ﬁv)e‘l‘y_the conp may be
resol swgd S vr HPLC col '
t he processes for preparation of the conpounds of the

present ayentl on, it may be necess and/ or

desi r abl é pr otect sensitive or ‘ét i ve gjoups on

any of o s Gericer ned. A gved
(Fp?g bi\ coflvent i pnal (g s-

t hds bt ecti ve 28

Chem st . McQri e, Plenlm Pre€ss, ; andor

T. W Greene&PGM Wits, Protective G oups in
Organi ¢ $RRkhesi s, John W ey & Sons, 1991. The
prot ectj be renoved at a conveni ent
Hsfgljbse [ \ usi ng thods known fromthe art. 30°
(Fie pr.esen \inv ntion ther conprises pharnmaceuti cal

, O 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. 4
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- regetive |gt@up$ @n any! 9

contai ning one or nore conpounds of fornmula (1) with a

phar maceutically acceptable carrier. Pharnaceutica
WEwpo%iehd ons contai ning one or nore of the CRPOPUMVIG048448

of the invention described herein as the active

i ngredi ent can be 28 WO 2007/ 075695 PCT/ US2006/ 048448

prepared by intimtely m xing the conpound or

compounds with a pharmaceutical carrier according to

conventi onal pharmaceutical conpounding techniques.

The carrier may take a wide variety of fornms depending

upo I I

P P SKBET Y eflihoBboAE P bhakl idbcion deglef the
praselsnmpemwmnm,y tm carriegd auﬂlnsmwatletyrd soé\(ﬁrttamr@olvent systems,

saéc? {oi‘n S ?:g é‘(}%g{ ?’Hé’l %% rneCJl é @é@bﬁ%ﬁu&%?ﬁ% éwté’dlle%olvents

oronaritisteteams.col ori ng agents and the like; for solid
oral preparations, such as powders, capsules and
tablets, suitable carriers and additives include
st arpitRge thé E&ﬂ]’e%se@lfbﬂmﬁ Srep@iration af thwcmﬁouads according to
| ybricants, bjnders, disi ratin ents, 1.0 and the
the iRventan Gi¥e BB ohEce! IREIRYMEIS § ok O TRy be
sePaPSlcRNGE Somitsiitiond? t ée@éu&?a@'ﬁréba@ﬁ@mm@o@&phy
to rmdul ate major site of absor t| on. For _parente
The ﬁpmpsvunéﬁmw bergeparad & ramem'c R Prindiyiial ten@r“tlomefs

még el ﬂ) Bb@ Qﬁﬁoéﬁ&ilﬁ@' SORinD s B\ resthaitsh.t The

creas preservation. |njectable
ccm]swméﬁ may iﬂr @(ﬂruphe@bg r@gylvgdslatcb@emmp@@ent enantiomers
b)“% tdé'rcﬁ‘ge sﬁ%hcﬁ{He lotmiatioA g)f‘ﬁflé%?et%%‘?ﬁé’v@é PQH@ by salt
rves prépare har naceuti ca osi Ul ons

focrhatlhn wvitmame m)tloaluy aclrsle)amdgreueh eﬁr(ﬂ@dlmsoluwltlaetartanc acid

o P S ol BB 13 S rrgpzanon anc

regeneratmgottmecfwa/ baséoMhle &fmpbandaoeay alsalbe resolved by

t ech whi ch d
oTRARETP st e Rt G GRS, PIPHRRIY, R SafatPhliphic
séi;%aﬁ@ﬁ ah@refstilial bf thabhivdl, awdligy. Alterhatvelpaherdanpbunds

such as intranuscul ar reparl ng t he conpositions
My b%?%""fﬁ%‘éﬂegfeo?'h'{alalﬂ?l-& Cﬁ W&MNysual pharmaceuti cal

medi a may be enployed. Thus, for liquid oral

preparations, such as for exanple suspen5|on

el i xPugingRNYef tie|RiPFBRTes KriRrapREtion,¢fithp comppunds of the
%@Qh{ In(eRtibACH Hﬁja?y BB ritices8hXLahdor Gbéﬁab@t@(ﬂ?@ie%t sensitive or

avorln ag en S, Preservatlves col orln agents and
dhermaplecylesepraarond. mgy bg gehieved by

t%ﬁ@gﬂitf?onggﬂﬁg@% g@ﬁ?ﬁg@ouﬁg%ﬂf% Q%é‘@@és&{%d in Protective

sul t tives include

Gsoups e@raanig Ghemistivued: d.F W Me@mie, Rignage Rress, 1973; and
lwbgrgé‘ﬂé % PR M 9RGns, R RA At AASRIchi@ &ntisis, John

Wiley & Sons, 1991. The protecting groups may be removed at a convenient

subsequent stage using methods known from the art.

The present invention further comprises pharmaceutical compositions
containing one or more compounds of formula (1) with a pharmaceutically
acceptable carrier. Pharmaceutical compositions containing one or more of the
compounds of the invention described herein as the active ingredient can be
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30 Because of their ease in adm nistration, tablets

and capsul es represent the npbst advantageous oral
waelowageseshit form in which case solid phar mackCt/Usz06/048448

carriers are obviously enployed. If desired, tablets

may be sugar coated or enteric coated by standard

techni ques. For parenterals, the carrier will usually

29 WD 2007/ 075695 PCT/ US2006/ 048448 conprise sterile

wat er, through other ingredients, for exanple, for
prepapast by intynetelynmisingithg coshpesind ey comppynds with a

pI'Pa{rﬁ'?‘z:lec{e\ﬁ;ﬁtcg%‘arn@WécBSrdIN(T?1 ltéjl\gs Rﬁerlut ?ﬂghﬁacé HEER Q:%'n%l?undmg

propriate liq
techmqnuess Thsaamemmawtaé@ealmdawarletwOﬂ fpn@smpem@mg Upon the

SRR o SBBIBIER R b AR, 'L S e

pr@pwl@tlons sugreas isaspensienpoeliving armd dolutiens sudtabde carriers and

\lgj% g‘l%];lqcﬁpgw %e Ig]é/gohse%@S?%@g"\g%@lé\%ﬁ!ﬁé%&eﬂts‘j %r@aggﬁ/atives,
stabmkam: Relori) agonRaiid tHiikdidoesdlidbial peemnanonspwch as

unit dosage, unit | et psu
PowgleLs: CaRSUETANSLIAEATS, S@@@ﬁ&é\ﬁlﬁ%{ﬁ "SeeHEVPS Riguge starches,
ng{a‘?ﬁ‘ &m.uém@ U%;ra@rulatﬂrggoé) gEBs2 b ridRNtd) DirgdeteNdiintagaARgLgents
from abou my/ kg/ da&ﬁ pr ef er abl

anghthe likke.1 Soljd npal W@@W mayralse bereqaied wit %lﬁtgstances such
a@ggﬂégé)%ff’bé% f%égséa@a 'sd'RE fo Pﬁc?étﬁét%h*n)ﬁﬁrré?t@ éft&bgorptlon For

y or any range therein. The dosages,
parenteial adnwylstratloa,r theccardgemtll Heualhoppnsiet Ofr%aﬁlﬁr%ﬁ*&ﬁtaﬂd

otgfe .Jggrge &ﬁ@, Rg%d%avtsn Lealb éJ‘@onthW dﬁrb@@n}é%ﬂg

oun bei n . The use of
Ingeathble slaspensiahs of s«nluaona mayt aqgoshe pmorarefd iugiligogiagyeous

C{fﬁ%{%b@@gwﬂ?‘%ﬁﬁﬁéﬁ;t@rﬁél g@ese conpositions are in

romsuch as tablets, pills,
capsul es, povvders granul es, steril e parenteral

sol uti ons or suspensi rreter aer I. oL J: 1L qui

spr a8 PapaER freahaRrace AR sPRFEsby S ddyrcageghorh-bie or
D ROPhPSUN RSO therpresaht méﬁﬁblelaalthelamtmemgmld;ent is intimately

subl i ngual or rectal dm ni strati.on,

adtias StP.a PBATBYCs Hical QAT aHcariagHe Goaveptional

phhERaESHEE LB mpduMRinP BRPFHiGhEY) virdh barﬁmﬁﬁa?&@@b arwide
formsuitable for once-weekly or once-

V@Wmfsfprraﬁud@@enﬂmg eiiedoen 'ofipreratation %9%@4/ fogadnpigistration,
tbl‘éﬁ’ g??ﬂ?@r'ﬁ@?al s%:%hsé@ﬁ\t%?nﬁi&lﬂleclﬁr&@Panﬁé|the b disitions in

a rovi de a depot pr.eparation
OI’EH o‘Qm;r anyjoéthe gﬁualmnarmwlpﬁbmg@lpq gay be employed.

TﬁBE%'hth:P?refr #?%}D%%tlbﬁﬁl %ﬁLaE RSk exRirhPfe), RAbp&&sibMS, elixirs and

ngt edi ent armaceutical carrier,
selugonswwtaiﬂe icarvig rstaisl eddtﬁge$ inplede wiater, algelsLilsopipohols,

1S5S agbRfd, PFEserHiVES Soloring agents and the like; for solid oral

preparations such as, for example, powders, capsules, caplets, gelcaps and
tablets, suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical
carriers are obviously employed. If desired, tablets may be sugar coated or

enteric coated by standard techniques. For parenterals, the carrier will usually
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sorbitol, talc, stearic acid, nmagnesium stearate,
di cal ci um phosphate or guns, 30 and ot her
webaroeseut i cal diluents, e.g. water, to formBCBHUE100d6/048448
prefornul ati on conposition containing a honogeneous
m xture of a conmpound of the present invention, or a
phar maceutically acceptable salt thereof. Wen
referring to these preformulation conpositions as
honbgeneous, it is neant that the active 30 WO -
CORQDIHOTBEES WRETY, His200b/dhguingrediagise dpeerampled farurpeges

su?{% é(ld QHI%Bﬂ o?'ﬂ?r Rl%l'n%m’ axodéﬂ%l uddi® Irp?ctable

oSl n nay e re Into equa

suebéasrbnsendpw@ebé qurmsaresiu ohwhicht @aﬁteeapprqprialts Ilau@ carriers,
] es [ ref or rrul L | Sy

su[s.Hgﬂg cf) {,“e li mFyCP X glcf $ %p%lh%?céﬁtucal

CORREEH u@esihakmrmmn @ﬁh&’llm ey cﬁoéargamnﬁit ]e 80 tabletl,tcam&‘ mpwder,
of .the active,. |n e'g‘ gnt of t %&rcgg n |tnvent|g’
injeRtion AsASPeoBful gNd the dike; AR am ﬁﬁ&ﬁ e Jpgredifie
nec@8t8H) 1 dIIVRTAM ERectRRTIEEAE dets@nm@ubdee a Tthes age
form affording the advanta e of g%ol on action.

PhaTERGRLIICROTRBFEPRS g Wil o R fpPPC N AOSAGS LN, S.3-,
taEh‘é% AU Md@ﬂﬁr@jbcﬁ@ﬁ aippositer)) shspddiiul a’tﬁd fHe like, of from

bei'ng in the formof an envel ope over the 10 forper.

abmi O: vd 096 merand mayhe syegveaiaa desaoe ¢f freneabewt @.01-200.0
mé WB raB ff&m étﬁbdﬁﬂ % 1@b%§}l@%é\} 'rﬁBré ﬂréf@n%bly from

mts t I nher CO ent
about @cs aom/kgidamum preferahly f'@én @bpuyéd) Zﬁ Or @gél@g_»{@av or any

i I5um. She UL RRRPI A iod e R B1 G e

or such |nc
reqliirpoienter itice @ahdetsmtrhdﬂ severity d ttiee icahditian MBQ treated and the

I | cohol LI ul : < L QU
ocipitind Rl BB b P ALY g it brpost
peribai dosihg MRy e eniptoygebr at ed for administration

orally or by injection include, agqueous solutions,
suitably flavored syrups, aqueous or oil suspensions,

and plarspisig tREse BYpotRnyidrs i dnk dbﬁdesfomehrdlﬁ such as
cottonseed 0il, sesane oil, coconut oil

tablets, Rils\gansules.Hawders. SW%?%%*%?'GMPHE?J@&&HBP”S or
%@?r@n%kcﬁ'% netelrdd b rdsol Ur ﬁaﬁkﬁé;ﬂﬁyg r dl%;')%? aﬁﬂjdwes?tgﬁﬂbﬁn ector

agueous suspenS|ons i nclud ¥nt hetic and natur
deyiees ol sHPBEsHorgs fanee! pae%eléa' iatranagtl SUBERGYAIPT rectal

adrifistrati rcprCRSY?Ehgbﬁlsﬁﬁhbh‘b?elﬁhalﬁ%mdr%édf%@&? Altfematlvely,

pol yvi nyl - pyrro ne or atin he net hod
thereoanpegjtiga pnay begiregenied 'bé?dqum switalile éaiepince-Weekty ehonce-

mgﬂﬁwl%%d%ng‘?ra‘ﬁ%r s 'f&de%plés hﬁ%%olﬂﬂ@%?@%‘ecé’étwe compound,

on conpfising
such as the decanoate salt, may be adapted to provide a depot preparation for

intramuscular injection. For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch, lactose, sucrose,
sorbitol, tale, stearic acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant thg’t the active
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conpounds as defined herein and a pharmaceutically

acceptable carrier. The pharmaceutical conposition
woreg7oTwdRI N bet ween about 0.1 ng and 1000 ng, PGDUS2006/048448

preferably about 50 to 500 ng, of the conpound, and

may be constituted into any formsuitable for the

node of adm nistration selected. Carriers include

necessary and inert pharmaceutical excipients,

including, but not limted to, binders, suspendl ng
ingerstient is (dignersadeventy threvaheut the KosiReRitien so that the

cc%éﬁ_?%g%@gﬂé%ﬁggg ﬁéaﬁy sﬁB&'w%dWQlc?QQ@élWéﬁ@éﬂve dosage 1;orms

coat I ngs. Conpositions suitabl®e
sunteas tabiets, ptlisaandmapﬁdead Fhisssols pfagmulation coggposition is

thghléugfdg{légé fhed: urﬁ?ﬂ{)?érée dfo‘iﬁlgsé’fl the tg é‘@@sbﬂﬁé&' nge containing

rele sust al ne
froml Gadde abauinliO80 rogf thg aative e}gredmht b tinke pre sent dnvention.

I f , h | uti. | .
The iP5, @ Bl of i€ Pofd) ERubbHfN paBHid B3atet driihrwise
carapenhésdlo pevvide i desagenidrmcafisielireg the hdvadhgeiod mplonged
PN TEST S dRale. TS IR 3 B AR R L Hog BFRE4E Lo ar
outel ﬁb@a?é“cbyn;ﬂﬁféht fiie khter beingl indnk fyrmd of ageemmsiope over the
adm nistered in divided 10 doses of two, three or f?uch

formegs Thgi e CRMPPREPIFLFA) be SPpalRIad Boan eriers: layenw

sé¥s b 'ré’éispéi@nﬁég AABNIhhe 's8sinbhBh Aty FeYasitd tHeOmAY t8mponent
topi cal use of suitable intranasal vehicles, aor via

tor P%@@ﬁﬂmt%ﬂb@rﬂ%ﬁ% afide beidalaved B ralgage.op variety of
mg'i&li.an Wh & Ukbgl 0 &hﬁﬁ etnc | g dPerldCoraBttigat gneﬁ rhatehiblR
orm-o at

ransder na I ver St em t osag
ingtivding atmanbenofmolymeﬁc aeids gdth wfbmﬁmfﬂﬁl@li@ sheligey cety!

a,&gﬁgll %ﬂl?cbﬁﬁl%gglz}rce?% t hroughout the dosage regi nen.

ance oral adm nistration in the formof a
tabl et or capsule, the active drug conponent can be

b -t oXi
o torhEiothd Fftfb B PhicoRE el EoRPRTRIS 8 drkpent invention
magtiss ingotipdiated K%Fad%dbﬂﬁmm ?@Lgy\mreby id@sitioadnolude, aqueous
necessary, t abl e, bi nders ubri
SOEpRe T, gt iRy ST Py hsasRensigns fn iggored
ehAQ6RS Wathesdibi 6ild B&c!ﬁl“aétc@ﬁ@ns&ldj lofiPbesdrmedsy, %oconut oil or
include, without |imtation, arch, gel atin,

nat
paagh all, ascweh asg! dirsancsimier gharmapedical yshiples. YRable
dizpefdifg %rr%usﬁéhél r@ aQéIQS?anéJ}l@éd»tfs SlPeridi6ns, afclata Gyhathetic

tragacant or sodi um ol eat e, sodi um st ear at e,
and gebaal gHascareh as tasgcanth acask: @loingte; siepdran. sodium

oZRGHRt PRI UELEI R HEIRIESS Vi G-p It ol dbrR6 A et

at1on, starch;
cel l ul ose, agar, bentonite, xanthan gum and the like.

The Llhg%gtﬁo%‘vd;ﬁréé’u@dé;ﬁgéé‘ foh RYEFIEH FHAPRSIIELES iRVention may

di spersing agents
also be carried out using a pharmaceutical composition comprising any of the

compounds as defined herein and a pharmaceutically acceptable carrier. The
phamaceutical composition may contain between about 0.1 mg and 1000 mg,
preferably about 50 to 500 mg, of the compound, and may be constituted into any
form suitable for the mode of administration selected. Carriers include necessary
and inert pharmaceutical excipients, including, but not limited to, binders,

suspending agents, lubricants, flavorants, sweeteners, preservatives, dyes, and
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as the synthetic and natural guns, for exanple,

tragacant h, acacia, nethyl- 30 cellulose and the I|iKke.
wo-7pzwent eral admini stration, sterile suspenBCDOS20861048448

solutions are desired. Isotonic preparations which

generally contain suitable preservatives are enployed

when intravenous adm nistration is desired. 32 WO

2007/ 075695 PCT/ US2006/ 048448 Compounds of this

i nvention may be admi nistered in any of the foregoin

cogdinges qumsttmms %@@&J@M@r@badm@@@tlp@gwﬂﬁg soli fomgs such
asgzmé%bl%&e%a Btd %p%g!?%%ﬁ\fﬁﬂudi 9%h@iéteqfelease timed

r'essi on | dosage of the
retaweumobsumnned rebasedomelatl@n&h genuigsy @nﬂrmwd@sognd gaquid

F
%, (Bl i WTRERP S S Silansons. Forms
usafld\fodpa#elnterahadrﬁmmhraﬁort nblugesstedintsailutions, emtﬁalpns and

1, 0.5, 1.0, 2:5, 5.0, 10.0, 15.0, 25.0,
SH%BGBQOTEO 150, 200, 250, 500 and 1000 milligrans of

the active ingredient for the syrrpt omati ¢ adj ust nent
of t dosa 0 to the to be treated. An
o 1 ASYBAGERUAY. G R ol RerBSaTtiay ST rediay Hiegeministored
in@f s:ﬁgl@/%ﬁeﬁ@‘i‘;}dsgV glf i toftélQiQI@ %@bg@ Ady B?/d@ﬂgfl&t@’édmﬁ divided
g o 0 era

sl T, Fren 08 AUTITOSa daly aEuaberemeocRgRRY I 19y present
m\?@r’\tﬂm cdifbe HRInInEREBdRA ‘ii'f’daefr@élal’fon‘fnr \ﬂﬁ‘tékﬂ@éllt uéé i m(dbﬂb

to about 50 np/kg, nore preferab %{ from about 0to
Inﬁgamalzshwleﬁgmgl%vaem sl Pgehog well knowmio those of

o&mﬁﬁg\z WURASH g@f e 'i’@ cg%ﬁﬁs‘fgre‘?lr\n Fhé ﬁﬁgﬂ@f‘a ?lfan%déﬁnél delivery

per sages to be adm ni stered K
sytstemeti diqsamt @drmmﬁuatww wiﬂoefeCOLs'Re,l begontinuaus rather than

Rl Bt g Bl o e e

preparation, the node of adm ni stratl on and 20 the

15 BB, e AR T B A58k . e

" adtiveadrag.confjsdrighit ean g cernbinagavitiven oRal, ndm%xuamhahmaeeutlcally .

10

acRrOIIA8 e eAier BLER §3PITRESRBboRIGl WteE a5 bS IRfpHoreover, -

wﬁ@ﬁ Rieksfed oY hedBkary, siitdtie brricﬁlré‘f lu%d#% ftﬁsﬁtégraﬁthg agents and
known and general |y accepted cel

and. /
coletad 398 Capt P &e ipEomoreiee 9 theye, - Sfaple binders

lnEQ%OW‘lﬁohphﬁlft&?dn %‘Earléhegélﬁhn an&le Bubdh oS as glﬁose or beta-
I’ed in the art Wil urther recogni ze that human

la@tqslqn eam sweetesers, natuial agd sypthelic gummeich @y geacia, tragacanth
o a?tﬂﬂ?r?\%l@ﬁﬁz gbhi bée{ré'éeabﬁagrie@:d?ﬁ alddmitd)abhirinh Bensbate,

or those su er| n roma given di sorder, may be
sedikl acetatea sodiuan ﬁglowdemdwtbesllkﬁ/elms'mﬁgmtqrﬁ inghede, without

lirf it BardASnBas CBluREb Sagar, bentonite, xanthan gum and the like.

The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for ex‘ample, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.
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33 WD 2007/ 075695 PCT/ US2006/ 048448 The fol | ow ng
Exanples are set forth to aid in the understandi ng of

wa b@7iorseent i on, and are not intended and shoul PCTUS200€048448
construed to limt in any way the invention set forth
in the clains which follow thereafter. 5 Exanple 1
((3,4-D hydro-2H benzof bl f1, 41di oxepi n- 3-yl ) net hyI ) sul
fam de (Conpound #3) O O I \' OHNS-NH2 1
Cat echol (5.09 46. 2 mmol ) and pot assi um car bonate
ver eCempolnds of &@s inyentian Hay be peminigtaredireany §f e fogggoing

RB8@rt
coforiind G scda G AERELY ra3n i ubland PHRBR whenaver
treatmienh obdepressiopfi$ teguied. 24 hours. The sol ution was

cooled to roomtenperature and filtered. . The filtrate -

was evaporated and the residue was diluted wth water
and leﬁaﬁy:tieshgd oitheiprotytisenay be Variedl .oveha widetrange from

Oﬁtﬂi‘éh{i 9 Lho BRI Bl ng o 8b: Eoh R BeRiftsrption. the

oh@¥@siions Hieghréfdably prowded in the form of tablets contalnlng, 0 01, 0.05,

LRI o 1P Yty A A o

amsl¥EtiRe active ﬁg?édlém foft the spmPlorhatic adﬂhstrﬁeﬂtﬁaf(tﬁe dosage

to 3bwp9ﬁ9wetﬁéz%traat&phm gffeglivearpapy oftha dite ispidiparily supplied -

|
at(a'?_’dé)ééé% Iaeggr c_’i_f If"F:HH(i fbgu'i\?/l @Idﬁaﬂt PRPAYAA 200 rﬂ@)&kgTéﬂ'_bc{dWDelght

pegcayrHreferably, Hie wageds .fmabavt @@ tpab%lt HQQ&mg/kg & body

I BERARTRS RS ok oS 0o k) b ore
pratea“abbvofrem akoutdobrta ahpe’t%@ Qg apsyouigbbepiday. The

cowg{) ex rac e SW&pM'St%%q ace')gg?n g’yg?qt%y}%%gh% Hgi?’he

conbl ned organic solution was dried over MgSO4. The :

sol u con r.\

oo et SR Bt Y WA b Rel bty hose
skillethihahe et b&ﬂ@)ﬂl t/arwwﬁh the partlcular compound used, the mode of
aq(n(nnlstfatlon 919 ét'?'el_lkg*%re] rg %ebla epiar g oéﬁg mode of administration, and

the advancement of the disease condition. In addition, factors associated with the

particular patient being treated, including patient age, weight, diet and time of

administration, will result in the need to adjust dosages.

One skilled in the art will recognize that, both in vivo and in vitro trials
using suitable, known and generally accepted cell and / or animal models are

predictive of the ability of a test compound to treat or prevent a given disorder.

One skilled in the art will further recognize that human clinical trails
including first-in-human, dose ranging and efficacy trials, in healthy patients
and / or those suffering from a given disorder, may be completed according to

“methods well known in the clinical and medical arts.

3
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3-yf)nethyl)amne as a colorless oil. M5 (ESI): 180.1
(M:H+) 34 WD 2007/ 075695 PCT/ US2006/ 048448 1 H NWMR

W@ 300/0kde5 DVSO), 8: 6.92 (rn, 4H), 4.21 (m 2M)T/US200§048448

(m 2H), 3.33 (broad, 2H), 3.16 (d, J =4 Hz, 1 H),
2.72 (d, J =4 H, 1 H, 2.30(m 1 H).

((3,4-D hydro-2H benzo[ b] [ 1, 4] di oxepi n-3-yl ) et hyl ) am
ne (2.90 g, 16.2 mmol) and sulfarride(s 11 g, 324
mmol ) were conbined in dry dioxane (60

n )

heatBe falavng Bxesvieaiagaeet taihoionistim thayrwd@andm of the

m\% ow SHPAEPh G M?e?\deﬁeﬂgi‘ Soid ddtldd é‘éhé’(ﬂ:edﬂbehmlt in any way
[T WaS Concentrat under vacuum and purif

theynamtameseidodphiy tile tlaims 8vbiak oo thereafter.

di chl oronethane) to yield the title conpound as an

off-white solid. 258.8 (MtH+) 10 1 H NVR (300 MHz,

DMBO), 6: 6.92 (m 4H), Exdampbledad, 1 H), 6.59

(bro I—p‘ . 3

N- (2. 3- Di hydr o- benzof 1, (Eisthpsund?#3) net hvl ) - sul f ani de
(Conpound #1) OJ' ' HON\/ O Q/S,-%NE2 15

Racemni ¢ 2, 3-di hydr o-. Xi n-2-yl nmet hyl am ne
(4.4 g, 26 mol) 4 famd 1 g©53 mol) vvere
conbined in 1,4 di o@

h. The reaction was Cc%0l ed

a rlbflfﬁll ed for
. roorrHNs 2e and a

smal |l anpbunt of solid was filtered an@gdi scarded. The

filtrate was evaporated in . 20 vacuo and the residue

was @atedhicd (509 agt6.2 smmobainchpotassiimacagrelpiiy were combined

o R o ol el el Sy

_pmpﬁpeL(BW&g, éﬁxmmmml)swiasdaddqnt argd the remlmafbenmwem at

gn {ér %% hours e s0 t?on \?/as c%o%?d tyroéh%émp'élrai%}e ézd filtered.

The filtrate was evaporated and the residue was diluted with water and
extracted with diethyl ether (3 x). The combined organic solution was dried
over MgSQ, and concentrated.A Chromatography (2% ethyl ether in hexane)
yielded 3-methylene-3,4—dihydro—2H-benzo[b][1 ,4]dioxepine as a coloriess oil.

MS (ESI): 163.2 (M+HT)

TH NMR (300 MHz, CDCls), &: 6.94 (m, 4H), 5.07 (s, 2H), 4.76 (s, 4H).

3-Methylene-3,4-dihydro-2H-benzo[b][1,4]dioxepine (5.00 g, 30.8 mmol)
was dissolved in dry THF (100 mL). Borane-THF (1.0 M in THF, 10.3 mL) was
added at 0°C. The reaction was stirred at RT for 5 hours. Aminosulfonic acid
(6.97 g, 61.6 mmol) was added. The reaction was heated to reflux overnight.
The reaction was cooled to rocom temperature and agueous sodium hydroxide.'
(3.0 M, 100 mL) was added. The solution was extracted with ethyl acetate (3 x
100 mL). The combined organic solution was dried over MgSQOs. The solution
was concentrated under vacuum and purified by chromatography (2% to 8%
methanol in dichloromethane) to yield ((3,4-dihydro-2H-benzo[b][1,4]dioxepin-
3-yl)imethyl)amine as a colorless oil. ‘ ‘

MS (ESI): 180.1 (M+H™)
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Anal Found: C, 44.28; H, 4.66; N, 11.21; S, 13:15 H1

NVR (DMSO d6) S 6.85 (m 4H), 6.68 (bd s, 3H NH),
wa2@3/0twps 2H), 3.97 (dd, J = 6.9, 11.4 Hz, 1 POT/US20B€048448

(m 1 H, 3.10 (m 1 H. 35 WO 2007/075695

PCT/ US2006/ 048448 Exanpl e 3

(Benzol |, 31di oxol - 2-yl net hyl ) sul fam de ( Conpound #2)

O >-\ 11 0 HNS-NH2 O . Catechol (10.26 g, 93.2

nol ), sodi um net hoxi de (25% by wei ght.in 5 nethanol,

40. 3 wNmaﬁ(smquHz DIMISORL 5118, 98 dbt)o A2k anezm.ao, @7dm, 2H),

3. 3%@’9@%?3‘3&%:?5@2?@3%’0 I{Seglti&fgt Y {-' %ﬂ?#}gb (m, 1H).
reaqia, amw@far&@ﬂ sénié{bg[wm'bﬁépﬁf awm@thynamnrﬁe €2iobyg, 16.2

addition concentrat ed drochloric acid and t hen

mm@@wwsunﬁammw 16432 4 sy iEse Saabinesion Ay diRkede (60 m
an%%ﬁe ﬁ r%@gx tog}g d{% %ﬁlo%r%é@%%@%ﬂ$t% Silcblditate was

he conbi ned organi ¢ sol ution
remmedrbseﬁltmtrpn Wtrateem@amc@né*@f% updgF yapHwp|angl purified

o EHBEHY COATY 57 o oo g e
comspaured herdrest-wiitd sollds (ESI): 195. 10 ( MrHH+) . 15 1 H

NI\/R 300 MHz, CDCI3), 5: 6.89 (broad, 4H), 6.29 (s, 1
588 (MirHY) =7 Hz, 2H), 1.33 (t J—7Hz 3H). To

el R\ ST AP AP 7 5058, 650

(byed g r2H) & 1 (on, 201, 410dU(gHh, zmpe.ml(mr |2IH3 2(389{1@1&1hihe
m xt ure honogeneous (-.5 nlL). The solution was 20
stirred for two hours at roomtenperature and then

distilled water was addedExample 2
Benzo[l 3] di oxol e- 2- gar box d

7-\:‘_-'--

used V\/lthout furtheppuridi catlon M5 (ESI): 160 OO
(MrHH) 1 H NWVR (3
/P NH,

g0 My O, 5, 7.99 (s, broad, 1
Hy, 7.72 (s, broad
2H), 6.30 (s, 1 Hn
O

, 569(1‘?32H)686(m
O

Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmethylamine (4.4 g, 26 mmol)
and sulfamide (5.1 g, 53 mmol) were combined in 1,4 dioxane (100 mL) and
refluxed for 2 h. The reaction was cooled to room temperature and a smail
amount of solid was filtered and discarded. The filtrate was evaporated in .
vacuo and the residue was purified using flash column chromatography
(DCM:Methanol -10:1) to yield a white solid. The solid was recrystallized from
DCM to yield the title compound as a white solid.

mp: 97.5 — 98.5°C '

Elemental Analysis:

Anal Calc: C, 44.25;H,4.95; N, 11.47; S, 13.13

Anal Found: C, 44.28; H, 4.66; N, 11.21; §, 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).
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Benzo[ 1, 3] di oxol e-2-carboxylic. acid amde (5.44 g,

32.9 rrnmol ) was dissolved in tetrahydrofuran (THF,
wae®70t3695 Li t hi um al um num hydride (LAH, 1 M PCI/US#606/048448

39.5 nL; 39.5 nmol) was added slowy to the solution

at room tenperature. The reaction was stirred at room

tenperature for 24 hours. 30 Distilled water was added

to destroy the excess LAH Aqueous sodium 36 WO

2007/ 075695 PCT/ US2006/ 048448 hydroxide (3.0 M 100

m.) was added and the solﬁxamn_%és extracted with

ethyl  (BEft&hesidioXof- 3 iffietnyHEEIEAiTEE E’Ga;rﬂb%?ir&msa#z 1
sol uti rred ove .

The sol vent was eyafgate@’'to yield G ‘
benzo[ 1, 3] di oxol -P et h ine & a colorless oil.
5 M5 (ESI): 152.1 ) (3bo , CDCl 3), b5:
6.87 (m 4H), 6.09 4 HEINTS NH213  (d,7J = 4

Hz, 2H) C-Benzo[1, 3]d| oxol - 2-yl - metpyl am ne (2.94 g,
194rmo|)andsu|famde 3.74 g, 389mm%vvere_ )
coma@@hphﬁd} 26 @, 8% el mqluah@eEWI%Ka Yoy Wgight in
BRoshRIG oh BT, AYE! Rl aiciidablioR12e 8, 99 2,y moD
wder@ dxﬂ@(bmmeeltlmmylmetﬂlanbl b‘rQﬂmﬂ.haﬂ'él)e s@utjor MBS h%atﬁﬁttp geflux

VIR %Ogh%ﬁ@%&m' s Cadidy t%?o{rﬁ%bm%eggg.t gB&%{pﬁ%i dy Ghcition

ofhbhncénhl)atedﬂfhy&ocﬂaﬁar(daai@d@,ndlihlelh reduéad {rovolmuie Undipr vacuum to

at(%%o(mj_ i{\l@ée rngﬁ’s ﬁ)?gpreg adgﬁ% mrx%up&was extracted with diethyl

eﬂalep(@ kﬁob%gjzteméldorggnngﬂmga%&mmm driad @ith MYSO.,
echo ,

cweaéfﬁée%tq 3dregwg s Cé'di éﬂﬁgwon\ﬁé%raﬁ'ﬁa Qgcfp thyiﬁﬁe{gé%dﬁ

hd¥ank) 39 Jidld Bengbpc 81Hibxdle M aibRxy A2 a8iddmethyl @sté ds aadlorless

added and the reaction was stirred at 60C for 24 h.
oiffhe reacti on was cool ed

MS (ESI): 195.10 (M+H*).

1H NMR (300 MHz, CDCls), &: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34 (q, J
=7 Hz, 2H), 1.33 (t, J =7 Hz, 3H).

To benzo[1,3]dioxole-2-carboxylic acid methyl ester (7.21 g, 40.0 mimol)
was added ammonium hydroxide (29% in water, 10 mL) and enough
acetonitrile to make the mixture homogeneous (~5 mL). The solution was
stirred for two hours at room temperature and then distilled water was added.
Benzo[1,3]dioxole-2-carboxylic acid amide precipitated as a white solid and
was collected by filtration and used without further purification.

MS (ESI): 160.00 (M+H+)

1H NMR (300 MHz, DMSO), &: 7.99 (s, broad, 1H), 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. Agueous sodium
36
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to roomtenperature and diluted with ice water (1 L)
and extracted with diethyl 25 ether (4. times). The
W@ 0vhioTssels or gani ¢ sol uti on was washed 3 tines RET/OSH08/048448
pot assi um car bonate, once with water, once with brine
and evaporated in vacuo to yield a white solid which
was purified by flash col unm chromat ogr aphy
(DCI\/l Met hanol - 50:1) to yield
((29) -2, 3-di %gro benzo[ 4] di oxi n- ;/ - net hanol

hygrexigie &,B jvﬁ pmd UT@ZW}H guppgextiagied wnth ethyl
Wifip
oSt ST AT IR s e

anggnigthoyerddgSalid eﬂﬁeﬁglvenéwe@eewamam terYield Gt i rred
ion was dil uted

ool SR RS o fing A2 2 £ABEREH 27Ty . “The

or gamgqggpyeisg\as(mﬁﬁay at ed and 5 washed 2 tines with

1 NHCQ (500 nmL), 4 tinmes with water (150 nL), once

wi t h'H DINIRE306VIHE, CISIen 5: 687 Guadbl)6.68 (L.n/ wdcds, 1id), 3.13

%—E‘ mlte solid which was purified by flash
t:’dl"u Z A8t ography (Hept:EA - 2:1) to yield
t ol uBBerko[ £ Bldioxvle2-gbhibthylamine (2.94 g, 19.4 mmol) and sulfamide
2S)-2 d|h dr o- benz .14d|oxm t hl

@A $3.8 Bmgins SYHPRRR ST bl HERE eifiton
waPhagidue etk avermight. (THe 4e@ct|o'n"8wammhbehfra@M:a(lét5ﬁ)e residue

m.) and heated to reflux for 1 oo ed t
Wi HRTRIODERIRS (R5ated el in e MR el the tite
cdripdund ag@d,\,ﬁﬁé 5bRd, 30 mn. Wiite solid was filtered
and the solid was washed several 'tines with water, 2%
I\IaO-MSa(IESvaaP_ﬁﬁ Ce@+H*and let air dry to yield a
(29): I\s hydr 15
benzbf NMRJ36% HZ’Q[P@bhyﬁ B-8% 6 db) 6.2548.4f GrbHgs 1H), 4.79

T e L
(225 m.) and heated at reflux for 2 h, cooled to room

tenperature and 1 N HCl é)d 169 PH 1 O and stirred
for 15 m n. V\hlte solid T ed and vvashed vvlt_h

evaporated in 20 vacua a sAI| mhlch mas
partitioned between di d dilute aqueous

NaOH. The di et hyl

ution was dried (Na2st4)
and evaporated i

io to ayleHd a light yell ow
oil. The oil was-| ed fl asly urm

chr omat ogr aphy ( A7 G”Mtb*su eld an oil. A
portion of the oil (4.82 g, 29nmo |NH§ pr opanol
(250 nL) was treated with 1 N HCl (30 nlL) and 25

heat gdtgyhot { ERRIH 1011 2mol) ahdpgassionscabontte(l6.6tg, 0.12 mol)
wgpeoetirtrgd Enong (250 mL) and (2R)-glycidyl tosylate (22.8 g, 0.10 mol) was
added and the reaction was stirred at 60°C for 24 h. The reaction was cooled
to room temperature and diluted with ice water (1 L) and extracted with diethy!
ether (4.times). The combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in ‘
vacuo to vield a white solid which was purified by flash column chromatography

(DCM:Methanol — 50:1) to yield ((28)-2,3-dihydro-benzo'[1 ,4]dioxin-2-yl)-

methanol as a solid.
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tenperature. After 3 h, the m xture was ice cooled for

2 h. Awhite flaky solid (the corresponding HCl salt
W@B000ABIT- (2, 3- Di hydr o- benzo[ 1, 4] di oxi n- 2-yl ) PCT/US2006/048448

nmet hyl ami ne) was filtered off and then recrystallized

again from2-propanol to yield a white solid. 30 [a]D

=-69.6 (c = 1.06, EtOH) The white solid was

partitioned between DCM and dil ute NaOH, and the DCM

was dried cgl\lasoﬁl and evaporated in vacug to g
( 29)The golid(1§.8 @i 68-mmol) was dissolved in pyrldme (85 mL) cooled to

0B BB BB B O o o i 8 rcacion

miktut8, sticitdd &) rob'hetmmpe(a:unb fpr 20h. ﬂmma)ctmdmasn uilamwwuth

N L I e e
wagilefu;z ties OWRH O B@gg?@%)l\/leﬂringe widh wateri (460 r_e\L)/v(fjdrtoe with
briee cFioe) BIGSRA MICUEP TR 2 VErYR ISHIRE WUk S0 fpich was
pu*ﬁ%d]t%zﬂ‘aérﬂb@lumn 6l5ro¥naid6@§apﬁy (e MA 4 21 Wy(dm/ﬁﬁhﬁhe-m
suffooic agi, (2§)~2'),%d§\ydiq(b@ 1y fldlyx'naé-ibn% maﬁtetaé awhite
S§7HZ 1H, 310(dd J = 1069 137HZ 1H)

l'enental Anal ysis: Anal Cal c:
11. 4Vhe ghitessolig wag sprriined with pqt@sg@'m Phth@'lﬁyde |(|14 49,78

MRS o st PR e L e e e

tempm'anyeamdfmﬁred intocdgpausly s6ring watex(1 ) @qﬂsﬂrred 30 min.

Wﬁgg%hé\gggﬁéﬁ%% %4%551?\/%:53?#}?&1 ¥é@%hﬂ@%§‘\ﬁ ith water, 2%

Na®bi, andewater ageimaddilet DVEy ﬂd)yiﬁld R (88)}26(@&-&th1‘@ an

bS8 [f ﬁb\g{gxug O%é(ﬁﬁe@f(b-lsglfn%?g ), S € whlte BbWaerd%olid.

The powdery white solid was combined with hydrazine (2.75 g, 86 mmol)

in EtOH (225 mL) and heated at reflux for 2 h, cooled to room temperature and
1N HCI added to pH 1.0 and stirred for 15 min. White solid was filtered and
washed with fresh EtOH (solid discarded) and the filtrate was evaporated in
vacuo to a solid, which was partitioned between diethy! ether and dilute
aqueous NaOH. The diethyl ether solution was dried (Na,S0,) and evaporated
in vacuo to a yield a light yellow oil. The oil was purified by flash column
chromatography (DCM:MeOH — 10:1) to yield an oil. A portion of the oil (4.82
g, 29'mmol) in 2-propanol (250 mL) was treated with 1N HC! (30 mL) and
heated on steambath until homogeneous and then let cool to room
temperature. After 3 h, the mixture was ice cooled for 2 h. A white flaky solid
(the correspon'ding HCI salt of (2S)-C-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)-
methylamine) was filtered off and then recrystallized again from 2-p'ropanol to
yield a white solid. )

[op = -69.6 (c = 1.06, EtOH) .

The white solid was partitioned between DCM and dilute NaOH, and the
DCM was dried (NaSQ.) and evaporated in vacuo to yield (2S)-C-(2,3-Dihydro-

benzo[1,4]dioxin-2-yl)-methylamine as an oil.
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reaction m xture was then stirred for 3 hr wth

conti nued cooling. The reaction m xture was
w@anvioticohed between ethyl acetate and wat er, BCTUS1006/048448

et hyl acetate solution was washed with brine, dried

(MyS™) and evaporated in vacuo to 25 yield an oil.

The oil was purified using flash col um chronmat ography

(ethyl acetate:Heptane - 1:1).to yield a white solid,

whi ch was recrystallized Céet hyl acetate/ Hexane) to

yi el{d]d #e57i8 (ce=doHpdui@las a white floccul ar solid.

reT/ S b7 %%"“@%ﬂ oS oliidL et g, 264.mod were

refiixéRin tHoxan8475 MLYlfor 2%h abd thé.craéde Mudﬁm&jpuﬂjled by flash

Cogjgrgsw MgraghgéD% ?\&?O% 7_& ]‘RII—B ny Hd ggﬁz ?SCQ% i‘)wﬁlch was

reéry%?alllz%c( ﬂdm DGM 2o Field tHe ﬁtlé‘lz:on:’lpdtl)nd ds aAvljitsl crydtadline solid.
7.0, 11. % 3.36 (m 2.H), 2.82 (s, 6H. Exanple
6 mp 102 10

Di_ he 1di oxi n- 2-yl net hyl ) - N- net hyl su
|faﬁ1°‘g° B%dfo&?npgadr% J?l) ONI / O 0 SAO H2N

e'id DINRIDAMBOdIGY 516.86 Ifemy )0 8181 (bd/s, it hijHA B(m, 2H),

o780 APV A A LS 0G0, o

69i ﬂBCP Hz, 1H)

di h nzo[ 1, 4] di oxi n-2-yl met hyl ) - f or nani de
a[ﬁ'eé"’?m%ﬁénﬁ*ﬁ’é'soll in diethyl ether (25 m-) was

treaAﬁﬁl Ohidd 1 M LA iqy. '2*4554(8915 NTL1.1 470sBliB at 0C

and stirred for 5 h at roomte ture. %h$ action
was 088l Baungs an i c & iitft-R0aRd4 eG4 $h %&%e
(0.50 nL), followed by 3 N NaOH (0.50 m.) and wat er
(0.50 nL). The nmixture was then stirred at room
tenperature for 1 h. Sollﬁ_%m@.tered and the

M HishethyiStilfiliRide

et her. (Compound #6)
| O
(s
N #
O . \// ~,
®)

Racemic 2,3-dihydro-1,4-benzdioxin-2-yimethylamine (8.25 g, 5.0 mmol)

and triethylamine (1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled
in an ice bath as dimethylsulfamoyl chloride (1.44 g, 10 mmol) was added. The
reaction mixture was then stirred for 3 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the ethyl acetate
solution was washed with brine, dried (MgS0O4) and évaporated in vacuo to
yield an oil. The oil was purified using flash column chromatography (ethyl
acetate:Heptane - 1:1) to yield a white solid, whiéh was recrystallized (ethyl
acetate/Hexane) to yield the title compound as a white floccular solid.

mp 76 — 78°C

MS 273 (MH*)
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The aqueous phase was basified with 1 N NaCH and
extracted with diethyl ether. The organi c phase was
waleiogd736dSO4) and evaporated in vacuo to yi el BCT/US2006/048448
(2, 3-di hydr o- benzo[ 1, 4] di oxi n- 2-yl et hyl ) - net hyl - am ne
as an oil. M5 180 (M#) 25 "H NWR (CDCI3) 8 6.85 (m
4H), 4.30 (m 2H), 4.02 (dd; J = 7.9, 11.6 Hz, 1 H),
2.85 (m 2H), 2.50 (s, 3H) The oil (380 ng, 2.1 mvl)
and sul fam de (820 ng, 8.5 mmol) were conbined in
di oEemental Amalysisef | uxed for 1.5 h and evaporated in
vac iel i Qu rHesygue was
pur%}] ?s\l}%a cg Srsrrcg%ﬂ?ogngtgog ¢8 2-51%4 1&\/\;7)812007/ 075695
PCT/Avsd (738104 804 8.8.635tHhy3.68c bl 40 tlaR801: 1) and the

resy y from,e

acet 1 AMBIERCES S &7 i FH7. 4 5P 3 o THE N, .28 frmy 11, 4.27
(dgol .31 WHQS@H)J\@OMd( V= 7.05 1EL4 e, 3.36\(al 25i)s2. 82 (s
Anal Caic: C, 46.50; H 5.46; N, 10.85; S, 1241 Anal

ound: C, 46.48; H, 5.65; N, 10.90; S, 12.07 "H NWR

(CDCI3) 8 6.86 (m 4H), 4.52. (bs 2H), 4.46 (m 1 H),

4.29 (dd, J = 2.3, 11.5 Hz, HE 4.05 (dd, J = 6.5,

11.5 Hz, 1 H), 3.51 (dd, Exampled 14 9 1z, 10 1 H),

%(453- Piﬂvﬂré—boeniﬂ‘ 1 A Hfoxifh- )y imat¥N)-N-snethlsulfamide

amnprle
(2S)-(-)-N-(6-Chl.oro- 2, (Compouhd $8hzol ' 1, 41di oxi n- 2-y
i met hyl ) -sul fam de Conpgynd #8) A (S) H ONS OCQ
\NH2 15 Fol | ow ng Sxproceyqur e o'gtlinedin Exanpl e 4

above, 4-chl orocat§ was |reacted tO yield a
m xture of (2S)-C 2 0-

benzo[ 1, 4] di oxi n-2-yl) - mat yl am ne andp
(29) - C—(6 Chl oro- 2, 3- d| hydr o-

>N
oo A bR i) A BRI DS Blirind 1828, 5 mmo
was dissolved in ethyl formate (15 mL), refluxed for 30 min and evaporated in
vacuo to yield N-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-formamide as an oil.
The oil in diethyl ether (25 mL) was treated with 1M LAH in THF (9.0
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 TN NaOH and extracted with diethyl
ether. The organic phase was dried (MgSO,) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)- methyl-amme as an oil.

MS 180 (MH")

TH NMR (CDCls) § 6.85 (m, 4H), 4.30 (m, 2H), 4.02 (dd,J =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
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The m xture was di ssolved in 2-propanol (100 ml-) and
1 NHC in diethyl ether was added until pH = 1.0 was
wa@eaaireses The hydrochloride salt that preci pPCHUSZH06/048448
was filtered (2.65 g) and re-crystallized from
met hanol /I PA to yield white crystals. The white
crystals were partitioned between DCM and dilute 25
NaOH. The DCM was dri ed and evaporated in vacuo to
yield purified (2S)-
(etml aetetesHizptang Ay raﬂcbm@zr@wtaq\wc&d wassoeystalizgd Ham sthyl
The oi l
acipiiand o YR Heie duRpbind ax Pdnrg el ) Mer e
conmpm&T-98PC di oxane (50 nml -) and refl uxed for 2.0 h,
cool 9 tenperature and 41 WD 2007/ 075695
/'\ng@%GM4 44 evaporated in vacuo to yield a
soI IElemEBRtalXosly gits was purified via flash col um

N T

;'H)NM% Fnd): 8 6. 9@ (448 I+ 2.68: Nuolgd-l)s @Bi (m
(dd. ‘wwmaiqoqa)%e@ (rm,‘il)" %E%sb £, 3446m1H)112§(dd J

t | [ — G
=25 338, fregp @Jl%bé‘f‘ée‘“l%‘“fﬁgf"%%ﬁd@“‘? 3§70 o
1H), 33106(Kd, N, = 6.9914.9Hdz,f TH), 292 6s,&Hx he crystal | | zed
hydrochl ori de salt of (2S)- C—(6- Chl or o-
2, 3-di hydr o- benzo[ 1, 4] di oxi n- yI ) - met hyl am ne
prepared above were reccﬁmmglg a. 1:1 of

m ) and dl I utel\la(]—l 15@cﬁn50md5£8)m_) The DCM

sol uti on was éEed once wi.th brine, dried (Na2SO4)
and evapor at ed bl d an oil, which was
purified via reverf ase LC(]—@-éO%ACNWith
0.16% TFA in water WthA 209, s NLo//yl el d
(2S)- G (7- Chl oro- 2, 3-¥fi hydi®- bed75 of 1, N&@'n 2-yl)-ne
thyl ami ne as a residue. 20 The resi combi ned
with_sul fanm de (0.90 g i n di oxane
and FalfawiRgane gHopedurd ogiigea E%amwé?% eMasiechol
éttj%’ yiéld /Rfxterd ef PL- (?fCllelre-2T:kl@ilﬁvdrowas
pur I ed 'ash col um  chr omat oqr (?C¥1
benzo[1 4]d|oxm-2-y|) methylamine and (2S)-U-( loro-2,3-dihydro-
benzo[1 ,4]d|0X|n-2-yl)-methylamlne (ca. 3:1 ratio of 6-chloro:7-chloro isomers
by RP HPLC).

The mixture was dissolved in 2-propanol (100 mL) and 1N HCI in diethyl
ether was added until pH = 1.0 was attained. The hydrochloride salt that
precipitated 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 (25)-C-
(6-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine as an oil.

[0]p = -67.8 (c = 1.51, CHCI3)

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

41



10

15

20

25

30

usi ng DCM net hanol - 10:1 to yield
(2S)-(-)-N(7-Chl oro-2, 3-di hydr o-
whewz0fb9%] di oxi n- 2-yl met hyl ) - sul fam de as a WPET/ES2006/048448
solid. 25 M5 277 (M') "H NMR (CDClI 3/ CD30D) 5 6.88 (d,
J=0.7Hz, 1 H, 6.81 (m 2H), 4.37 (m 1 H, 4.30
(dd, J = 2.3, 11.6 Hz, 1 H), 4.04 (dd, J = 7.0, 11.6
Hz, 1 H, 3.38 (m 2H). 30 Exanple 8
Chroman- 2-yl met hy| sul f am de_(Conpound #10) 42’
evaporated §svacuTin Vislha gialiss /Ues pfq’otgcmwassw rifjed ‘NHZﬂaSh column

oo ERRRIRRAAY 6 U SR b S SR
DI\/FMSGE?ﬁ‘L()\A " D| nmet hyI am nopropyl et hyI car bodi i m de
4. 84 dded at 5 t t
and ‘M‘Pe r%gagt |(%n mt M)\ga\?vag s?i r?ed f:)?orSnO re}]_rrﬁera e
Ao NIWR [EBONS I §6.902 K0 .2 B2, 4Hmb)| m&mﬂdem gongl 1H),

the reaction m xture was stirre

4.5% o 3000 SAG(r &Hhers 201 (Feh de A 115 30 Dok I =71,

5 the pH of th t dj ust ed
1H) 28 4 )mam e pHo e m xture was adjuste
11V@H%b hﬁ) @-( ith 1 NHC. The DCM was separ at ed

and Elhm%ﬁﬂle‘m@y@lhase extracted twice with DCM 10 The
%PQM phase bagsdfgqqi éblﬁZﬁO% ¢d evaporat ed
|n vacuo

ield ah oil, was purified with
fI asAnad ¢fawmna: chromaCo@B@ﬂnH B6AYN, 9Bt ate) to yield

o0 ot Rt bt o sidhigetnyiRohioride ik of BSTie- (¥aShioro-
2, 3qalthydre- bemzo? éncguxmm-_lly_lﬁ mmwammesprerpaeed aboweomrew

t t e re
reGYATR (eh 17ed 6 BPIoRoonnorS o) SR SVARAEARRY Vabuo to
yn%ﬂlf%l(dwwwmmvanédWeeﬂ D(arlmt(@oocmm ahd dilute NaOH

- chroma ani ne as an, oi

O 5ATALh 27l M SoE o e R Rag abop Bl ol
(N'iggdg% a%re@apﬁ%lbunﬁd/abﬂodb@ﬂéiﬂ%r(&ﬂ WRith &k poified via

to reflux f The sol uti.on_was %ﬁpoo ed a

reuoEaR AR - Cr o B0 PN VN0 T FWRIRS Wik 0.20%
TFBA')r'Eof %Fg! (‘Qsah(? QZ%P@Q%%ERA;%?-%&%SWWIH@% -h8thllamine
as a reS|due

The residue was combined with sulfamide (0.90 g, 9.4 mmol) in dioxane
(25 mL) and refluxed for 2.5 h, cooled to room temperature and evaporated in
vacuo to yield an oil. The oil was purified by flash column chromatography
using DCM/methanol — 10:1 to yield (2S)-(-)-N-(7-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide as a white solid.

MS 277 (M) '

'H NMR (CDCls/CD3OD) 8 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).

A Example 8
Chroman-2-ylmethylsulfamide (Compound #10)
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recrystallized fromethyl acetate/hexane to yield
chroman- 2-yl net hyl sul fam de as a white solid. np
wWaAQ@IAGkkIT 25 M5 241 (M') Elenental Anal ysi BCT/BR206/048448
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. 30
Exanpl e 9 43 WD 2007/ 075695 PCT/ US2006/ 048448
2- (2, 3-Di hydro-benzof 1, 41di oxi n- 2-yl ) - et hyl sul f am de
(Conpound #16) H ON S O ccj T/ NH2 Pot assi um cyani de
(2.05 g, 31.5 = sed to 2-bromonmethyl - (2,3
di hydr obenzol 1, 4] 3gpmol) in DMSO -
(90 m-) and stirsg at~api e t#nmperature for 20
h. The reaction mixture Qas t hen d| uiﬁﬁ with water
(250 mM-) and extracted tw ce vvltln‘_)dl ethyl ether. The

w G Broaaorlt arid (Al TuRD aoEHOHE BEep 0. 20

mmag%rb%msin@danqy@npqm iy ahd BMF (10 mL).

OB S Sl B i o it
ro&n%en'gﬂergtd'r’é and]ihﬁ)reaétugﬁ n(tQﬁhreJNas Stired #dr %0 h'ﬁn Arhbnonium

- cyanonet hy| -

hydraxjde &%&mkasammmlhwsmdﬁﬁ 3@ the aeqlwomlxtv%was
stuffhg)f?gggpilg;]m%chan m%l{é%ﬂd l%d@'ﬁﬁ bdﬂ%s@cmﬁ)j aﬁﬂdfvater

m xture r qued hen stirred
(5@mignnad the pHmfdhatroixtureoras ediusied ko abeutlBHbaBrQ with 1N HCL.

T OBHI\WV&} separat §nd‘w§gqyﬁf>b£ Hsg e]xtr%c\’@ft B'vﬁﬁ?@CM

e reactl ure was |rred room
Thiecoqrabirtagt BCM) dhesamdedd KNa»%@u)oamd) eng@radedrlﬂ yaguo to

e Ly A

acbtate)?togliellcedn(diIaZSOAf) and evaporated in vacuo to

Vel ST 2 25 SN 20RO B LAH in THE

(36 mL, 36 mmol) was added and the reaction mixture was then stirred at room

temperature for 20 h. The reaction was quenched with water, stirred for 2
hours, the solution decanted, dried (Na>SQ,) and evaporated in vacuo to yield
C-chroman-2-yl-methylamine as an oily amine.

- The oily amine (1.63 g, 10 mmol) and sulfamide (1.92 g, 20 mmol) were
combined in dioxane (50 mL) and brought to reflux for 2 h. The solution was
coofed and evaporatéd in vacuo to yield ‘an oil, which was purified via column
chromatography (DCM:Methanol 10:1) to vield a white solid. The solid was
recrystallized from ethyl acetate/hexane to yield chroman-2-yimethylsulfamide
as a white solid.

mp 100-101°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, 13.38.

Example 9
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The crude 2-(2,3
di hydrobenzo[ 1, 4] di oxi n-2-yl )et hyl am ne i n di oxane
W@ 2®0/0m69) was conbi ned with sul fam de (3.0 g, PGL/USV0/)48448
and heated to reflux for 2 h. The solution was cool ed
and evaporated in vacuo to yield an orange 25 solid,
whi ch was purified by col um chronmat ography (DCM MeCOH
- 10:1) to vyield a white solid. The solid was
re-cr stalllzed fromDCM.to yield the tltle
23 gropenza] 1.4 | OXing2- ? eth St f2 R DML
2007/075695 PCT/ US2006/ 048448 ' H@MVR (CDCI 3): 8 6 86
(m 4H), 4.70 (m /A.30 (m Zw,
3.94 (dd, J =7 3. dd, J 6. 4,
12.9 Hz, 2H), 1 ]@’(9 ."Hl enent al
AnaIyS|s 5 Measvu N . 60; N, 10. 81 S,
50; H, 5, 46; N, 10.85;'S,

12.41 Cal cul at ed: C 46.
12. Potagsianptyearide (295 ¢,-31.5(B10) was added to 2-bromomethyl-

B Bt WASHRaD Bl b B SR g
at énﬂa:&tzt&in@p@@tmﬁok 20%. 6Ty rdactivrohixtane wast thssidipted with

qu{lgﬁ)‘?_) @fgpﬁgggq\ct?é i\wcgt\g&re geeltgyﬁethr ;€ H'ﬁgcf %&3’\%@ was

wafscﬂ\@@dmmﬂ dvdtbeg theacidshediwicel m&tthatdrtefcbd\l&tSCM)@rﬁor

. The 15 t t
evaBRfupa T NBcHRTo IR SANSREWN LR B st Bn = SEibiqpgne) =s =
whiddsénid.racted with diethyl. ether (4 t| rres) The

corrblned r ic solution was was tines wwth 10%
pot aktNMﬁd@l%ﬁa)a@@ 8% (ncéHhi4-RO (BTslH@ 431 4, 'Jl\f[jg&)” 5 Hz,

1@2%)6%@6? %22 ﬁ or O- §@°§W§B€Oﬁg‘§nig 3 ??ﬁi: og:c ne)
met HEtw R-cyzhonmethyP@),3 zm@@lrczbenzoﬁ 4]d|oxme) was dissolved in THF

(5? QJ Qh& 1% Bl iR (86 WA s ML X dLAddES BRRGhe PbAction
mixttire refluxed for 5 h, then stirred at ambient temperature for 16h. With ice
bath cooling, 2N HCI was added until pH = 1.0 was achieved. The reaction
mixture was then stirred for 1h at room temperature and evaporated in vacuo to
yield an oil. The oil was partitioned between 3N NaOH and diethyl ether, and
the diethyl ether solution was washed with brine, dried (Na>S0,) and
evaporated in vacuo to yield crude 2-(2,3 dihydrobenzo[1,4]dioxin-2- '
yhethylamine.

MS (M+H)* 180.

The crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-yl)ethylamine in dioxane
(100 mL) was combined with sulfamide (3.0 g, 31 mmol) and heated to reflux
for 2 h. 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
compound as a solid.

MS (M-1) 257

MP 101 — 103°C (corr)
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g, 27 mmol) was dissolved in pyridine (50 nL) cool ed
to OC. Then, p- toluenesulfonyl chloride (5.2 g, 27
wormp73ses added and the reaction mxture wWasPGI/US$2086€1048448
at room tenperature for 20h. The reaction m xture was
diluted with diethyl ether and 1 N HC (750 nL) and
the organic | ayer was separated and 25 washed 2 tines
with 1 N HC (250 ni), once with water (150 ni), twice
W|th brine, dried (MySO) and evaporated in vacuo to

yi el'th NMAR(CREIE)ow 696 (e, 4H), ﬁ&Q@heth 48R f(82Hd). dcB@ (M,

o Ry e 2B R B BB 2 o0 o

=68, NP, (@I 3): 8 7.79 (d, J = 8,3 Hz, 2H), 7.36 (d, J
= 8.0 Hz, .2 6.94 (s, 1 , 6.83 (s, 1 , 4.37 (m
1 mé%emezﬂ%@h%'wﬂsq.(os (dgl? J = 6. (3 11.I7_|)Hz, 1 I(—|)
2. 4Né§§ugﬂd} - Toleers;H4- febmnho .8Gis] 12.41

1 C Qro | I o- I OXI N-
G IGRHateda: By T65Y 15361 5, AT Sl Abnbi ned
W t h- potassi um phthalimde (6.1 g, 33 mol) in DW

(75 m) and heated to reflux for 1 h, cooled to room
tenperature and poured i Exampledt®ys|y stirring water

(0.5 PRt 6128, iRy d b e ntir AaRiA-2Gmethyi)-
fil Was washed SEVera I MES W

wat er, 2% NaCH, arﬁ!ﬂmmm let air dry
to yleld (28) 2-(6,7 10

di chl oro- 2, 3- di hydr o- benzo[ 1, 4] di oxi MZ;Q‘H"EEt hyl ) -i soi
ndol e- 1, 3- d| one { OB 509 e powdery

solid. The white pg sol() was ned w th
hydrazine (1.06 g, n Et (80 m.) and

heat ed at refl ugl (Jien cool ed to room

Xt %P@f’@‘g%%e EﬂHgé Bgaﬁg’?&&éﬁdgﬁt#%%ﬁ@@ Sﬁg{é 64 g,

48 heﬁolstwereemrfemr inlBMF (200Mhi).e (28)-Clyvidg! tisylate 611215 40

washed wi re Et OH (solid discarded o
il Was ke @0 s trason G BeE U A Ll 2 h. The
re‘é(%ﬁoﬁ%ﬁ&tdrb‘w@éjcBSkﬂQSﬁoShﬁl‘ehYﬂ)er@hﬁ\%falﬂﬂw@ Hﬂuted W|th ice
aqueous NaOH. The dieth et her sol ution

W@Mzé@@ﬂ)mlamnfé@akrap%\ﬁh diethylether & Hﬂgﬁ%ﬁ ffhs %@9'6'&9
or%'ahlco&olb on Zv%@Wa]BRH&tS%eé Qitfr %%hﬂ)&bgs% canonate twice with

di oxi ne) . 98
brineH)dneKl 049$9.) angd)evapopded d@ vague tg y@pld plwgcws oil 9& (28)-2-

é'?_f)dlc%n&n% £ dﬂ'na@' ﬁéngoll('lm(]di'oﬂ'ﬁe) r%e%?ar{tﬂ = 5.5 Hz,

ion and
sul f ahed2Sj2-(6,¢ didtow- :manqilhydro-benzoﬁ 4 dioxine) methanol oil (6.4

g, 27 mmol) was dissolved in pyridine (50 mL) cooled to 0°C. Then, p-

toluenesulfonyl chloride (5.2 g, 27 mmol) was added and the reaction mixture
was stirred at room temperature for 20h. The reaction mixture was diluted with
diethy! 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 (MgSO,,) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (28)—6,7-dichloro-2,3-dihydro-bénzo[1 ,4]dioxin-2-

yimethyl ester.

45



10

15

20

25

30

were refluxed in dioxane (100.nL) for 2 h and the
crude product was purified by 25 flash colum

W@ boooneteagyr aphy (DCM MeOH 20: 1) to yield the tPECT/8S2006/048448
conpound as a white solid, which was recrystallized
fromethyl acetate / hexane to yield the title
conpound as a.white crystalline solid. MS [MH" 311.0
np 119-121 C 30 [a]J]o = -53.4 (c =1.17, M 1H NMR
(DMBQd6): 6 7.22 (s, 1 H), 7.20 (s,.1 H), 6.91 (bd s,
1 H'H VB (CDRI3E,S 2MP, (04 J358 @Hz28H), 2.365d( da: 8.9 Hz, 2H),

o T8 3500 A 8, W, Ay AR a7 v,

1Hpalamis 3Hyeasured: C, 34.52; H, 3.22; N 8.95; d,

52 874ol@ne%g é{pm%accfg Z%Iéeg 7edi %@ﬁ%@ié’ fl riydro berizo'[\ll ,A]dioxin-
2-{lAsBth{éstdr (8. oégnzms Zn:&oqlxbé@ bennmwxmlthzki@taemum ghtralimide

et hyl ) -sul fam ng, K #36
(6,159,,_{3 mmpl) in DMF ( ) gn heated to ref,uxk%r 1|_I|w2 coole'z\clj‘S to room

teﬁ%@ra&:‘ré aNd(&ﬁe@'uﬁMn?oMﬁ §m—nlia.grw@|[e1= (é]spll_pem@ u?erwsmed 30

-sul f
o\ﬁmfﬁlaldgénw gl‘!ﬁ(ﬁd and Bl ﬁﬁ'gd M@smes*p% several | fhieeWith
w%%gé%%aﬂ_ﬁ ?@mhﬁer&gam @nd then Iet air dry to yield (28)-2-(6,7-

0- /- nitro-benzo[ I, 4] di oxI n-2-
dlglhlnm ByB )i'fwlmmmﬁ Midioxinghylsostby hdeoindele-1slioaeds.0 g,

: Bdol/ﬂ h@ﬂ%P%&% and shaken under hydrogen

Shere roomtenperaturefor 3 h. The
soI |'ﬂlse weite wOWderyesbIMamghddnw withilagdrezine OGS gn@3 mmol)

P 0 o PURBIR YR I A0 o b G

1N HCInkds ativeddo aalpast the pbattiorenhixtarg’s gdHita pel 1.0tdred the
und. as a

SETBS N s W SRR bE, VI BBl yrasiproganc
whbiRd WiRGrskh EtOH1E@old distasdedHind thdfiltlate wadvapirated in
va(csl’io t%) al_l)sblki'_vmich was partitioned between diethyl ether and dilute
aqueous NaOH. The diethyl ether solution was dried (Na>S0O,) and evaporated
in vacuo to a yield a viscous oil of (28)-2-aminomethyl-(6,7-dichloro-2,3-
dihydro-benzo[1,4]dioxine).

1.H NMR (CDCI3): & 6.98 (s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0, 11.2 Hz,
1H), 4.15 (m, 1H), 4.0 (m, 1H), 2.97 (d, J = 5.5 Hz, 2H)

A portion of the oil (3.8 g, 16 mmol) and sulfamide (3.1 g, 32.4 mmol)
were refluxed in dioxane (100.mL) for 2 h and the crude product was purified by
flash column chromatography (DCM:MeOH 20:1) to yield the title compound as
a white solid, which was recrystallized from ethyl acetate / hexane to yield the
title compound as a white crystalline solid.

MS [M-HT" 311.0

mp 119-121°C

[olo = -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:

46



10

15

20

25

20 (dd, J = 2.5, 8.4 Hz, 1 H), 4.22 (m 2H), 3.88 (dd,
J=6.7, 11.4 Hz, 1 H), 3.04 (m 2H . Exanple 12

W@ 28yA15695 N- ( 7- Met hyl - 2, 3- di hvdr o- benzof PCT/US2006/048448

|, 41di oxi n-2-yl met hyl ) -sul fam de 25 (Conpound #19) O
NH2 H3C O\\ " NI's HO O 47 W 2007/075695

PCT/ US2006/ 048448 Title conpound was prepared
according to the procedure described in Exanple 4
above, starting with 4-nethylcatechol, to yield a

whi tEleswntal Anaiygis: was recrystalli zed from et hyl

acet an | Nt gt 0 n
ani 1aeas e “eC\ R g i s8N AT ST RS D2
(m QCaldulatéd:66C( B4%. 62H)I-,|, 680N 8,87 Gl) 224945ﬁ (1@;35, 1
H, 440 (m 1 H, 428 (m 1 H, 4.03 (dd, J 6.9,
11.4 Hz, 1 H), 345(m 2H), - 2. 25(s 3H). Elemental
Anal ysis 10 Cal cuI at ed: __a__ﬁm_H 5. 46 N 10. 85;

: 46 .

(DSR) . in Rat In Vivo A:@aynEJ.,md E)SB) assay is d| Vi ded
into two nodel s: Reduction of Dom napf Behavi or Mdel
(RDBM of mania and Reduction of Subhyssinag, Behavi or

predictive of the a of the teﬁ conpound.to 20
treat mani a. The RSBM~Ahergh the subm ssive aninmals

b1 1 (25 (0r Ne Be3-DibyaagT AP oGOl Al e W GHD-sultamide
(1 %9643@ RS, Lxd Brepated ftdfiU-hRrobalend lRBbFIRG k6 the process

outlined in Example 4. The (2S)-(-)-N-(2,3-Dihydro-7- -nitro-benzo[1,4]dioxin-2-
yimethyl)-sulfamide, was then combined with 10% Pd/C in methanol (120 mL)
and shaken under hydrogen atmosphere (39 psi) at room temperature for 3 h.
The solids were filtered and washed with 10% M in DCM and the filtrate was
evaporated in vacuo to yield crude product. The crude product was dissolved
in 0.2 N HCI (25 mL), frozen and lyophilized to yield the title compound as a
white flaky solid, as the corresponding hydrochloride salt.

MS (M+H)™ 260 : .

'H NMR (DMSO d6): & 10.2 (bd s, 3H), 6.86 (m, 1H), 6.85 (s, 1H), 6.74
(dd, J = 2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88 (dd, J = 6.7, 11.4 Hz, 1H), 3.04 (m,
2H)

Model (RSBM) oHbepre N on he, ,Sﬁereln t he
dom nant aninals ar at ec. \d:orrpound S
2

Example 12
28)-(-)-N-(7-Methvyl-2.3-dihydro-benzo[1.4]dioxin-2-yimethyl)-sulfamide

(Compound #19)

)
\ _NH
HaC O 4 N,\s< >
S
O
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Laboratories WImngton, MA were used in this assay.
Shi pnents of rats were 25 received at two-week
WO pioeovssbs. Each shipment went through five- dapCT/US2006/048448
guar anti ne, one-week acclimation period, and one-week
sel ection process, followed by five-weeks of drug or
vehicle treatnment to those pairs selected. Rats were
housed four per cage. Access to food was restri ct ed to
one hour per day after testing on Monday 't hroug
ThuTédgompored Was PreRpred awonﬂmaew the &(%cqﬂauefqeééﬂbed in
Exaﬁfp‘?% 2 5190\;@ %@ar‘l‘i@b ' vlntl?ﬁgﬂgtl‘fﬁéég@ghélg i 9|e1H‘a Wf@aé’olldmwhlch

rats
waaterpcrymaihaed Pron etiyl a«;et;athbuexalme to }éleb:f F@c’ﬂjﬂ%ﬂowpgﬁﬂ asa
I'%ﬁsoh the average wei ght of rats was about 300g at
d of the study. At the conclusion of experinent
rat MSgNeHF&S57 fi ced by 48 WO 2007/ 075695

SRR AR 5. . oo ezbrd Sel YHR)S7 ass

1HYT HUCC@AC A, TADE G, msurw@m 3=Fw basluz te4)} BRE5 (M, 2H),
%%opara us consiste.d of two chanbers connected with a
2.25 {unitd): only Iarge enough to allow one rat to pass

thr@gméﬁa@\ﬁélg@s On the floor, at theé md-point of
t he tunnel was cont ai ner of svveetened mlk. This

basiGalaplesed u@ #Bb%: &b 5461 Me 10RP hak2- 4l t ot al  of
fourg @ﬁ%ndés of Cahﬁ 62 M, Be6Y] ﬂquléd & kede 1,

si mul ously.”’ The ¢anera can st’ingui sh rats mar ked

by different colors. Thus, the rats' heads were
col ored for the purpose of video tracking, 10 red in
one cage and yellow in the other cage. Only one anima
at a-tine can have confgggggggLE@cess to the feeder,

, : d

dai Iwhémqesay is dmcmmem\to two mb@eléeaéductmnef D;omaaaht

Balimad Piace! (ROBMD ¥ mesiaendhiedgion e S FEyE Savior

Méé@ﬁCﬂSBﬁﬁ I BB s<idn.” The RDBM PRhéfin B Homimariteinivials are
pair was placed in_an o p05|te chatﬂn‘f)

trqaégti Wit tash &PEIRAYING, IshBradictivespiehe & tb'r?é%ﬁ%i%ér‘?%%und to
tré%f % aﬁ‘léTﬁSmswh%F&hQBg sUBAhisBiYe tdtimald én@tré‘@l%lé with test
ive da

yS) tesSting the ani mal s habituate to
cqmmlerrﬂ,u lsmﬁdlﬁtlve obii akiibeol e testcompaupd 1@ H"@aér’ﬁeﬁé?ss'on
with the highest score during the 20 second week of
testing if three criteria were achieved.. First, there

mus t Madey Spraguesm Davdey rtsi (4 4Atto Jig0m fome Enarips-RINET ed
Lébc‘r'ﬁ%nem n?ﬁbtok?\em %r%ec et dlﬁrtﬂ&easaéja?: | S’hl?ﬁ{eﬁﬁé @ rats were

scores o ani’ mal nant ani mal
resemeei alisto-week intervals. Each shlpment went through five-day

quarantine, one-week acclimation period, and one-week selection process,
followed by five-weeks of drug or vehicle treatment to those pairs selected.

Rats were housed four per cage. Access to food was restricted to one
hour per day after testing on Monday through Thursday. After testing on
Friday, rats had free access to food until being fasted again on Sunday. Atno
time were the rats deprived of water. The food deprivation periods used had
little effect on weight gain as the average weight of rats was about 300g at the
end of the study. At the conclusion of experiment rats were sagrificed by
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have been at |east 25% greater than the subm ssive
animal's score. Finally, there nust have been no
w0 e@veT®9e3 s" during the pair sel ection week WhBCEUS1966/048448
25 putative subm ssive rat out-scored its dom nant
partner on isolated occasions. Ildeally there were
m ni mal reversals during the acclimtion week as wel|.
About twenty-five to thirty-three percent of the
initial animal pairs achieved these criteria and on
dechpitatipn, the Nm‘ebb@dtanmbtalnﬁ wetie collgefigd for g'hwrp@merlments

ang:‘cfilfug %Y’ﬁﬁ@géuﬂé‘?nérﬂgm on the feeder by

d subnissive rats were deternined by
ANOVA usi ng GraphPad Prism software (G aphPad

tS OI ; ! Egg{gﬂ%gjné&%g%%qﬁgonsgﬁgé’é bPYWé? BX@&%O’H%&%@ with a
tubhelodmiy arger enpsghiri aiipw coemal ta pdssi thnonghcak d tywel On the

1) 350 s TSI EFGES e A T
bd¥ia apparatas W replitatddosohhhveestapat faxd privsj efatats can be video

Domi nanc | ev is the
G T RESGH Slror A FATEER S8 eich Eots e kbR cifferent
cdibid® Phus HhEIrafs’ Weakdwere Bitorel foRthe plirpdsevdisvideo tracking,

conducted according to the fornula: 5 Domi pance Level

regvip@pencage epdyeianiiaribe atheresagaeOnhhppe animahata time can
héal%]\c’ ?&m‘&%e@c&%gg 1S i f%d\?gfbulsb&ﬂ' ér‘nlﬁﬁi@@aﬁﬁirﬁk%llk during

erence 1 n m nance bet ween the control
thgrfmemﬁmaerdaﬂ@'fsasstm whuring ltbe fiveaninie dailygessions, time spent

B bl Ffl bsty LA BebiB 6 ok IR sBffipre and
sailfeldﬁinwétéﬁmneant rats with-vehicle) was determned by
Val ugha toSoRgan mbgorrEemars Bl el iRy Rl v

mBRBERLN 4 BaRWLplaed i anvdppbsiiel shirabsdofonsadstimg abbaratus
reduction of the dom nance | evel val ue using

Thetime apant indhedeedonzenmby siashemirel wﬁ&eom vEpEng the
firsP' G 391!(%0? a?gga @Ae‘?tmg-ms AR hélﬁﬁ:a@é t %é’%%v&’\@rﬁ\ﬁronment

use i on, where val ues for
Dbrénanes waseassigned to ther amimal avith ﬁ@ highestegaresiuringthe

N T g
beemiansignifitahhdifieespmngwo(iBilpd dde s Fiwdedb) lmtwgepdbma\«eéage
d%i f) Vlél&l&,grs&%%ﬁ\ép §8%bg|9in¥ {s. %f cohChe ébl%?armammal score must

uce Pthe response t
hdvelgemsatpeasttzs% grbatarhbammsubﬂ%vmegmakﬁescore Finally,
there must have been no “reversals” during the pair selection week where the
putative submissive rat out-scored its dominant partner on isolated occasions.
Ideally there were minimal reversals during the acclimation week as well.
About twenty-five to thirty-thrée percent of the initial animal pairs achieved
these criteria and only these pairs were continued in the study.

Significant differences between time spent on the feeder by dominant
and submissive rats were determined by ANOVA using GraphPad Prism
software (GraphPad Software, Inc. San Diego, CA) followed by a two-tailed
t-test (P<0.05). Comparisons were made between treatment groups using
normalized dominance level values in paired animals. The dominance level is
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response to a drug (worsening of synptons) DL val ues
were increased. If the drug did not have such
W@ewre7I6ys t he maxi num of the response did not BPXDESI06/048448

100% Any maxi mal DL val ue significantly higher then
control value (about 100% indicated drug negative
activity. 25 Conpound #8 was evaluated in the rat RDBM
according to the procedure described in nore det aiI

bel ow. Groups of dominant rats were treated p.o.

a valph ticahmeasuressoeigl relation hgiwepn Raugd sybiasts; p@ppd@ance
Ieé%'(@.{)rg %T%—?T%%@Aé BT9) is Ak fée@egﬁrh'é%frﬂiﬁhr%% fdd Hd FTS

ehicle contr roup of dom nant
is tize feasks time af submissitie Gat59 Tha ngtm@mzaﬁms\@a§ gepyueled

f d t t t ted
aRoRTRGH SR TR val proat e ot 30 myl kg (n=6 from 2
studi es of n=3 aurh'hansé LWOeP (036101 36 96) =
PCT/ US2006/ 048448 Al I
appr oxi qrgrn}prf%loﬁyeléyvleg r})g}a[tgéwﬁ%n%eﬁr &‘{l( ? kezﬁts

started on Saturday after the second testing week
(selection s _adm gl stered

( p. ojhe st Wﬁab%lﬁpﬁwcgrg?glng Jifigrepce in, pgﬁanehpev%‘ Lgtween
Adails 8Prdt8Mmtbre HdtP dBBiKANBAGM Eﬂbﬁnﬁ]\//é(ammals

the di fgerence bet ween dom nant and subm ssi ve

wepsstreated with vehiglke) and e feakment grove: (SERMISSiKE f%fﬁ"é?fe
tré&gdéﬁg?aﬂ}g&ﬁﬁ& dB‘mmtah?PétQWEh vémew Qﬁd%ddé‘lter%lr%dm{/ lﬂ@NOVA

Simlarl when dom nant ani mal s
fouwaddw ¥ msts odhe ﬁPV\QI)p@@%ﬁté'm@ Nalug &t %‘P‘Zm%fefeﬁBPW%% Z‘\OT -50)

'?‘? n’&ﬂ’n?}{ﬁr 'Z‘a%t%npgnt %%R'bﬂﬁlé S’M’??u%k:@?e'd&%ul&féd%ased on

thps'entusmw of s dofninrcalisyehyalierugiag NPBdinsdrEgiession analysis

(GABRERRS Sy Ale IRE'. {hn, PR, S 1 nBRRSIAA Dl hajues were

usdeefor thishrdlsulatien pwhtemeD&L values fordasameardiweekawemmnormalized
the feed T f t

od oSSR g By RS Biting e

awb fdfﬁ{dumf In ﬁz&é; tewingeshe ﬁﬁuﬁeﬁmmaff tBe rrpspondséf#(f)mndetermmed
observed a osa i fica

A1 P 1R BCTVII ST asReBATLATiE oy A 0L YR TS aways

rethifdedl it sperBauBt HFL@WQQ ﬁo@itﬁ/eStlﬁfthé REsklbfithe negative

second week and conti nui ng ough_t he treatnent
refpORsP3A Sofrug (reeening gham FomplggeabLya tsmEFRINgEeRSeS If the

dARY 4 not- Havaédich agfiftyoBetnBRinkeh tliReREsBonse did not exceed

100%. Any maximal DL value significantly higher then control value (about
100%) indicated drug negative activity.

Compound #8 was evaluated in the rat: RDBM according to the
procedure described in more detail below.

Groups of dominant rats were treated p.o. QD with Compound #8; at
0.05 mg/kg (n=4), at 0.5 mg/kg (n=6), at 2.5 mg/kg (n=6), at 5.0 mg/kg n=6)
and at 50.0 mg/kg (n=3) . A vehicle control group of dominant rats was treated
with 0.5% methylcellulose (n=3) and a second control group of dominant rats
was treated i.p. QD with sodium valproate at 30 mg/kg (n=6 from 2 studies of
n=3 each). ' '
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20 weaker response, which was not significantly
different fromthat observed with the 0.5 ng/kg dose.
WO p00cOMBeF | son, sodi um val proate treated ani naPGI/SD06/048448
ng/ kg) consistently showed a decreased dom nance
| evel after the second week of treatnment wth the
effect increasing in the foll ow ng weeks. The effect
of lithiumchloride (100 25 ng/kg) was significantly
different fromcontrol only after the third week of
t r ediineeatmertte vesrel agministered appraximetely iinkoyrAmr to testing.

il
ARGt SRR 8 Ry Bl s R R s gfton
we?ék)dIcfcfrﬁpem@#sbﬂamdmmmdtmllg (@oks were ‘
cal cul ated using the two-tail t-test.- The first day
of consistent |ack of statistical significance

occuhed drhipant bhmmére/\iréateeqnmmaﬂnmm #e #@%.05 mg/kg,
gg/k on the 3rd,da

0 A0 @9('1@2%@%611; o ﬁgg%ﬂ\ﬁe%yonypagt gnqﬁ.}JQanswe

ra@wha %sk%iérdﬁé! flrs}ttwée@ orr%&ﬁn@ﬁt e difgrithdaecend wadek of
the 3rd day. To conpare gctivit

treatmncg%w desarkah2d modka.And 5.3 ok S m@f'ya&%’hgafcf%m'"am
arfifsfd wEl‘éTﬁ’e?%% ﬁrﬁh'%% Jei FBatt@ eth@Q:ﬁffét*e'ﬁ\%érbetween dommant

regressi on e non- - |near regressi on nodel

arfd submnsse@cmt@lw alse lqats@‘terdrrﬁhwwﬁ &f rgatpep. lnatm%?udvy

thé 9F§s‘?ve Q é@mﬁ# ard 23 t@tgg vﬁﬂﬂCQnﬁ:dM&ﬂB‘f@%odlum
S|gn I can orter romthat of [i1thium Effects

ro@mrpmmbsmve@ to incrREEM itius tde deajed dparnant (s pegmitted

| ¢
ol i BRI io el el SN cIestet o5 ,
12ﬁ Bo cohmdéblﬁftf??mdru@anﬂaieua:o otg the ddtaiveire mormalized to
0 i C
tngro el gonteol ek vafkeknThe $418aG8H5 %&2@# Tdfippufo 78 i
olitdraéd apa dd@‘é@e ofr0. Bahglkg Mth@ AgaifiganiTdifcRSRapsdymirance
di vided into two node] s uction

o BBHE GalRRIBPIGBBNFNGIe AR CAMERH LR EAGR G ptarting in the
e%bk?{@ WakN %n@%ﬁi‘n@ﬁng hda h(tiﬁ@%trﬂénﬂéﬂfaﬁml S B W&Rs Higher
wherein t dom nant _ani nal s 'ﬁ treatec&t% q
d@%eﬁ ofcféﬁwwad #85 (2PenptiG. P B19/kHeandhpPiq padra) fhowed a
w&ﬁ%ér r%%FBHgé‘ dyhRp2Rak TRA sigRftahtly dife RABHoniRseIBEdriied with
. m ssive animals are treated WlthteSt
the 0.5 mg/kg dose.

In comparison, sodium valproate treated animals (30 mg/kg) consistently
showed a decreased dominance level after the second week of treatment with
the effect increasing in the following weeks. The effect of lithium chloride (100
mg/kg) was significantly different from control only after the third week of

treatment.

To estimate activity onset time (AOT), daily ave}age values for feeder
time of dominant and submissive animatl péirs were plotted and significant
differences between these two groups were calculated using the two-tail t-test.
The first day of consistent lack of statistical significance occurred after
treatment with Compound #8 at 0.05 mg/kg on the 39 day; at 0.5 mg/kg on the
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conmpound, is predictive of the ability of the test
conpound to treat depression. Ml e Sprague Daw ey

WO 2603/0(3b90 to 160g) from Charl es River Labor atPCT/8S52006/048448
W mngton, MA were used in this assay. Shipnents of
rats were 25 received at two-week intervals. Each
shi pnrent went through five-day quarantine, one-week
acclimation period, and one-week sel ection process,

+ ol lowed by five-weeks of drt\m’% or vehicle trtﬁatmant to
4"tdays @t 256 mg/kg ondbeect Ftay,sa Pangtrgsathendl slay angyet 50.0

@ gad was restrl cted to one hour per day
m%??égéﬁt eg‘?l nggon Monday t hrough Thursday. After
t estimgompasd aptivitjagnsetdinge Négﬂf) rdwgen @gﬁeﬂe@t fregéments the
ntil j f . ' -
actfl babet i §EPARLT O PURGL1nbh ol bR e'The non

linpar regtessisadnbdel was fit far exfdhedtugoandvaipgé noganiatized dafilg DL

a5 ROl B 8o RRaT0 I i s 4 Bltcamy

shoaer If.fdnﬁ.q‘htby lituO 2007/ 075695 PCT/ US2006/ 048448
decapi tati the trunk bl o br ai,ns re .
a3 o Borbmyid 8o TSP B 3Ee g Bncent, win

caf&ﬂ&t%@tséga &0, BB a8l ERIghkg [(e= basi £010a3 bin@idand Epax of 116.4
appar atus consi sted of two chanbers connected with a

+ 2.3 ¢C! al0P.2 ar tRB8.6hough to all ow one rat to pass

t hr r 1.d= Doj

b CBhag i 18 b8 aorhab o o PRiRlarbly na
théazehtpaphisadalivevass an apltiroanedagerd. t hat a total of

four pairs of rats can be video tracked

si mul t aneously. The canera can distinguish rats marked

by different colors. Thigx arhglemats heads were

a ti T'ﬁe mn b@sﬁ?‘(@dﬁﬁdﬁ@fﬁt@lﬂv@ rﬁ@@@%SRbdubh@n beBiﬁmnant
both animals can drink mlk durin

t
B¢#%omm (RREM) %fe‘§’§P!ﬂqan‘E)uFF‘?q\’§“Pﬂ H Supitissivg Behavior
Mgaéi Q/‘\:}a %gré%éf@n S I¢iet RDEM ! WRefche tes déﬁﬂﬁarbb/arﬁﬁiéls are

the vi deo tracki nﬁt sof tware and
tr@eddmtmteﬁt@onmurfd lie predietivecet theeakifity\gfithe destgRIpRPUNd to

tr@aft%gﬂge nfhé)héd@{/ls V\}H%tr&nﬁﬂbrﬁ;bnﬁﬁgﬂ éa?m‘ﬁ%@ﬁfe fbafed with test

was place h an opposit he testing
ccappamad us predictive iofthe pgm!y phthehiest eeanpoungrie tfgataﬁmessmn
ani mal was recorded. During the first week (five
days) of testing the animals habituate. to the new .-
envi MaterSpragu®bawlien cata/ﬁdoagsﬁ&j)gé drcm GheglesnRiver

A P A i A55 SHR tr were
retedledn@ivievo-week intervals. Each shipment went through five- day
quarantine, one-week acclimation period, and one-week selection process,
followed by five-weeks of drug or vehicle treatment to those pairs selected.

Rats were housed four per cage. Access to food was restricted to one
hour per day after testing on Monday through Thursday. After testing on
Friday, rats had free access to food until being fasted again on Sunday. At no
time were the rats deprived of water. The food deprivation periods used had
little effect on weight gain as the average weight of rats was about 300g at the
end of the study. At the conclusion of experiment rats were sacrificed by
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20 been a'significant difference (two-tailed t-test,

P<0. 05) between the average daily drinking scores of
whodon/ozwdiml s. Second, the dom nant ani mal ScOPET/DBENG6/048448

have been at |east 25% greater than the subm ssive

animal's score. Finally, there nust have been no

"reversal s" during the pair selection week where the

put ati ve subm ssive rat out-scored its dom nant

partner on isolated occasions. 25 lIdeally there were
decapitation ribedrunyt Blogdrandhbraias were icoleried fRebk Ve ergriments

arfPith SR ihiolGmbRsfdidntst hr ee percent of the

I'nitral ani mal” pairs achieved these criteria and only
t heSEh@bhsis tasting apparatus d¢onaistérdk of twelghambers gahnected with a

bl ood | 5- 1 .
i infanee St ot obe el f,88s Bighn B sme. On the
flooenat theugiiipbint of thd turerad wals, a godtailer diweetehediraiiaThis
oo SERRAR R e ek, SH308HA TR B Buf Bl of Bl oo viceo
trddkeezéimuitanebutly. e yamera tan distirylistdl rats anatiieidetsys diffierent
acetonitrile cont ai g%n rI nt

I dard d t .
oo Phin s S BhL M RS PSR, U i,

re8iR Rl Sadt 4hQyellb®SHehé Sthéluasge. SONWRLRE GAHAPEOR time can
PCT/ US2006/ 048448 Sanpl es were centri fuged and

hawepeomieriable cersse ip the fessaryBykboip anigagcan drink milk during
N -t e : : t
S IERTRR YRR BURA 1 S EGuA B8l QBB e sper
in abld if egdampporepby aaehvat wasgeobrdeciok thsovideiodracking eeftivare and
inta bl ar][kéﬁt“asma or brain tissue honpgenates and
SaVELINEY 3 ¥ 'R al 1y 5 to col l ected sanpl es.

Cal i Phatésibedanaan dsrameiom pssighnezhtiof ratseintapgies oEach

‘0.01 to 10 Mfor quantitation. LC-ESI- negative
mﬁmj@r. A PPYE !vgasv@lggeg &1 BHrIRRPSIE; q%q%@%l %Pté'gg apparatus.
Tigﬁ ffid SPefBRithe T 8%er 2679 bY @acAGinkl WAasTecorded. During the

aracteristic ions for the test conpound. Significant
firdt Weekdfive slays) abtastingitbe apémealsonakituate de dee ngy environment.

. 0 ar ooe _ ) .
ORFEARE el S BBl 1 8 B G o
semindwaeek df hestirgpih tidieeguitedawere|dahigmedhyHisst ereanusichave
t-test (P< i ,
oge SighicgrterlE Bhongiea #6d, FR8hs BatiRRn the average
daibl drrsking searesdf boihnanimaldh Sedoninthecdominarit andmahscore must

i Bt D e o487 B L BB MERRRRLOSE, Epaly,
thiese inestfrendebedn e “ofvelsalishdatingdhs paitcseidSion weekavhere the
p{gt%ﬁgg fﬁu&zﬁrjnwggiglé J%ﬂg%gq.c’%r\é?ﬂgsaé %rinmrﬂhrg :p%%n@ loinziggia?@d YBEasions.
Ideally there were minimal reversals during the acclimation week as well.
About twenty-five to thirty-three percent of the initial animal pairs achieved
these criteria and only these pairs were continued in the study.

Terminal blood samples (0.5—-1.0 mL) were collected post experiment'
into heparinized tubes. Blood samples were centrifuged for cell removal, and -
200 pL of plasma supernatant was then transferred to a clean vial, placed on
dry ice, and subsequently stored in a -80°C freezer prior to analysis. Two
hundred microliters of acetonitrile containing internal standard was added to
100 plL.of plasma or brain tissue to precipitate proteins and/or tissue residues.
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Dom nance Level (week nin % = (Dom nance Level

(week n)) / (Dom nance Level (week 2) 20 The
wae@visepTal significance of the di fference i NnPCT/US2006/048448

dom nance | evel between the control group (pairs of

rats where both dom nant and subm ssive animals were

treated with vehicle) and the treatnent group

(subm ssive rats were treated vvith drug and dom nant

rats with vehicle) was determ ned Y%CQP/A"}?iV
S%Plpévw@reoge@nfug%@nd FHREHIAANY fﬁy‘ orgnalysjs by diayid .
chﬁ%%%lﬁﬁﬁggﬂﬁf% §REIupR) mass %ngﬁomaym@mmsxl Cllbration

respon wer e cal cul at ed. base
starmrdswmreomremge@ biiasiingapeipariaie vobimes g stock solution

’dlr'lé%ﬂy ulné%éaf( ?‘F&s@ﬁ%&‘? 'Br#iﬁq}s\éﬁbshorﬁ e ES rﬁj’fr&&&rdeldent;cally

e nornaliz es were
to uweHdctedrsarmplkesc (Lalibration sjandasde \A@Lre\mepased wrthe range of 0.01

to ST ITRR R Fliale 1% RS R Reie TpBEL EEE hd¢

- petioRied @m.zﬁdtv% m@iteaehotionhonitofingh@sRM) bt dagstibhef

m ni mumni, of res nse DL eterm ned drug positive
characierisiic 'Qﬂﬁ "%RP%F?l cacy, since DL val ues

Ver esighitiéht cﬁffé?éﬁéé*s bétvt:él@h fﬁ@pﬂf@rﬂ drptrfe f@e@@r‘b@&iommant

positive. In the case of the ne tive

mmmraiewqyszdmemmgﬂm \66&5%1@ @rapal?as Prism
@rQBQP%dSS’MQFEB)n@LSaWUI% V@Affdua»we%ﬁﬁya twhottailed

not havé such activity the maxi num of
-tea‘e(l?@%p hs@qnnparmnseue@emadmewrﬂ@tmw|grgups using

nOf@wgeﬁ' ith é’{a?'%gt \Yelmﬁgjg;s{ in'p Ref ARIAL. W&Soﬁﬁ%ﬂe level is

act i Vlt oun
a valsieabhal oeaslires st)hlal @atme batwee;m pafresmm$ v &omlnance

BB PSS G D Ko TRBHar i Al i ana FTs
is el fosdd etirne cﬁmﬂxbﬁms&aeh aatso r'Ehe Rewnalizatdsh wae@endaded
313;.. thl\?a‘b\égska =y and Knapp, R J., Neuroscience and
AGGOSHIDGR tHPAP ™ 8Revi ew, 29 (2005) 715-737). More
?pec: Ifi ;:al ly, hCornmﬁbmn#S LRl poselhdhespd p. o.
orally) to the subm ssi at 2.5 / n=8),,
12 my/ kPeminance saverf (Hﬁ?z‘?owfl%ﬂg\ﬁ%/g(w’&eé‘%n ,
once a day for 5 weeks V\,hl | e the dom nant partners
wer e_dosed. with vehi cl eq(f 5% aqueous
met hy hetatigtisabpioniicapgaal dha | lfeﬁfanp%rhaip"awaﬂ@% leye! pgtween
thbaécﬁwti’lﬁrg‘?ohb Qé&i%j of raﬁs stHetrB HdtH efiihBAt ahd EdbmhisBVE Gnimals
. p. venl af axi ne
were treated wnth vehicle) and the treatment group (submissive rats were
treated with drug and dominant rats with vehicle) was determined by ANOVA,
followed by a t-test. The activity onset time value at 50% of response (AOT-50)
and the minimum and maximum response to drug were calculated based on

the reduction of the dominance level value using non-linear regression analysis

-(GraphPad Software, Inc., San Diego, CA). The normalized DL values were

used for this calculation, where DL values for treatment weeks were normalized
as a percent of the sécond week (pretreatment) value of that pair according the
above formula. In these settings the minimum of the response (DL) determined
drug positive activity, corresponding to efficacy, since DL values were always
reduced if the response to a drug was positive. In the case of the negative
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at 30.0 ng/kg (n=6). Al treatnents were adm ni stered
approximately 1 hour prior to testing.. Conpound #8
wor®7oes ved to reduce subm ssive behavi or i NnPCHUS2006/048448
dose- dependent manner. \Wen submni ssive aninmals were
treated with Conpound #8, the 20 significant
di fference between dom nant and subm ssive rats was
| ost after the first week of treatnent. This was true
for all doses used, indicating that the onset of
resenss to/a fiieg Kweeqﬁwa@ﬁi sympiemREDgosluesyergingrggped. If the
a8 RUPRESS iEn BRI HRKENUIPSK $é HishBnbb UK Abt BRceed

e sl ghi tween dom nant
1009k mAsyi meximaldDlwvealuesignificastly highear thes ksqmrtrol value (about

) f data analysis did not
10tO§/ee [ nc{ége%gl%%%e%?ﬁogh%ugpﬁatl on of behavior that

occurs in the control group.) To conpare different

- i i (R BMPELRRTET Wity §8 1A TG AR e i Reie®

Betadvie@sModet tFQSBM)Ltﬁ dﬁpres&:inniMa!&tynaka £, ey R.; Warfawood,

o e Bnhof 25, Mo PSEHE 8 AR AR R ) o

31; IaleB/eRAN €, fh @ KnhppPRW/ &uﬁcﬁ@@ﬁb@hndambehaworal
SI gnl fi cantl’{ different fromvehicle treated controls
Review; 22008t 8A8-73Aourth and fifth week of treatnent.

S' ;" M@F‘é Epe&iﬁéaw QB‘mebﬁﬁB% Whb fécﬁﬁimélféﬂi p%8 (@hllmo the

kg showed a significant difference in

sutasnﬁﬁweerats;at/alﬁ mgékg 95%1%@709%97(96@@) 60 mg/kg {("=12) and 120
mgﬁ(}% 327909{1 Q%hfﬁﬁééw“ﬁletthé cfdrﬁlﬁhn’l\ﬁﬁhné@were dosed

nU| ng the treatnent duration-of 5 weeks.
with vehisleh (@ﬁédstaqueges mathylcatinirgs) CAEFOM@Iscdditienal geaups of

ra&{m%re ?r]e%?%é \Agaﬁﬁthmﬂxfe{lﬁé hﬁfé Pr{sg/kﬁ ??-Q‘P@)t 5094 .87 O8Mafaxine

I cance

atdi()s@urpg&go(naﬁoe Allt theatsenis Waneadrmhlstewt approxirgately 1 hour

RSB LR o KRB BAB H avir i
aﬂbeetdmm\dMnmmml son with fluoxetine treated
howlitiartSUstys anfas Wh R HRL GerbBna LAl e

s@ﬁiﬁcdhf fiEtcesnee benibery dbrsami driu stibmiseive retstwaslstafter the

8 S S s L 38 y0D 93haBhS o

oﬁée&@if"ﬂ%ﬂﬁht Mﬁd‘é@énﬂ@nﬁﬂr@lﬂtﬁewﬂe By cbetrast;@vhen submissive
bet ween nor mal i zed I evel &Lﬁ'gﬁgl rs treated wt

th
amimals qradreatiad V@HHB%’FR}' canLdiffgrrnte between
d&hﬁféﬂf‘%{ﬂd YRSHRSsivVEPrAS Wasabst afé ﬂ‘l'lr‘dywééﬁ%? tlcafent. (This
average val ues for feeder tine
metho of data analysus did not take into account the fluctuation of behavior
that occurs in the control group.) To compare different drug and dose effects
the data were normalized to the initial control week values.

Dominance Level (DL) values in the group of submissive rats treated

-with 2.6 mg/kg dose of Compound #8 did not significantly differ from control.
N

However, the group treated with Compound #8 at 12.0 mg/kg showed DL
values significantly different from vehicle treated controls after the second,
fourth and fifth week of treatment. Similarly, the group treated with Compound
#8 at 60 mg/kg showed a significant difference in DL values relative to vehicle
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15 dom nant and subm ssive aninmal pairs were plotted

and significant differences between these two groups
wowene/ozmbT ul ated using the two-tail t-test. ThRCT/USBD6/048448

day of consistent |ack of statistical significance

occurred after treatnment with Conpound #8 at 12.0

ng/ kg on the 6th day and at 60 ng/ kg on the 4th day.

There was no consistent |oss of significance between

dom nant and submi ssive 20 rats feeder tinme after .
star:iagtamm fivdttweatoand mnti#eingathrw@ thy wealsentidwagon-of 5

r c e
KOt ¢ f%l‘{‘lggg% nugons%ét(ll% /?Qf/@orﬁé&ﬁ'nobﬁé‘ﬁﬂ_ Ualues were

feren onset ti1ne
s@aﬂcnaralye@lﬁéreyrtﬂtdm thne nohtrnbglroup@t@sfgsbweekt hoWIaeer this

sighier it ARPPEh BaPT §reroal el bealnefFy  cncor

Ti8 meFlabxétiree reSterf Asinialé AMD biY/kgndormsiatentlyrshowverbimeteased
#8 at

. 12 / k d 60 / K 2. 1. 3. .
subpriogvanesy JUMRG Ve Py MRRMSTR AT st deen Wil retine
tréﬁtéﬁ %ﬁﬂhlsb(qbV}ﬁglkgq Ogéﬁapou'ﬂ?ﬁ#%éb.@d'%;é pgeh@idaidtatiow this

derived fromthis analysis was 52.4 7% (
efiert.c 9 COEMnakg dose @f -ompoy (#§Em “F'P\%e E‘EM‘R%S with

flu&eﬂﬁé b 289 g%ﬂ‘ﬁ/a%%tgf?ﬁﬁ:a:ﬁg) SIGHReSt At 20.004 afRs first week

not significantly different_between these_doses.

anmpsgﬁﬁaafger sasengfweel OBVBQHP@% nbhere Was Neesigaticant
dl@é%?%g"%e"‘lw@%a%ctr%ﬁ?‘iﬂgﬂ leviid ?f Bai‘?@'tr%'é't&i Wﬁhﬁmeﬂﬁe and

and Emax
Cadpound #E/@lﬂllmg:SQQaewemBne&BWerEGV%SZOOW 075695
PCT/ US2006/ 048448 1 n this assay, Conmpound #8 reduced
subm ssi ve behavi or indicating that -the conpound is
act i Te eatimate antivityepsetstimat dailjeaveragemvedngs forfgedsr time of

Ki_ndl |
ot BB Sy AT bR RSB B G AR rronces
bé«w&@:nl th@gemm @oﬁb@ﬂeﬁe dan:ulmegtmhg Iﬂil@e (tjwoﬁart y-oéstnJhenfirst
ol ar IS e rela

dz fownszat@ﬂg[?ciﬁ&éaﬂﬁtr?@' am/f%nfa”&ek?%ﬁ"%a%%fdtfeatme"t with

ChiripResamEht 2 0thig 85 ey s descandad eormgm‘geoﬂ ¢! day.
herei nafter may be 10 predi ctlve of the

These was RppNSistent 0P8 4 stanf \e3n98 hﬁ%@?@f@ﬁwubm'ssm
ra?!‘ a?gfrﬁr?rnhéhﬁer fbaftheftWith mhbsuﬁ& #3 R .8 mEILAREN 20.0

S. N, Boi man, E.E., and Goodwi n, F. K., Soc.
mgfkaBi 0. Psychiatry, (1999), vol. 45, ppl37-144;

‘;‘tsm To ni?:v 5?%51 vﬁ%téﬁtlr{n\éyggetwé@f dlﬁé?’erﬁﬁgeatments the activity
orrskytggrl)g vJas estlmated frgns1 the non- ?lnear regress’lon fit. The npon linear
regression model was fit for each drug and dose normalized daily DL values.
Activity Onset Time at the 50% effect (AOTs0) and Emax for Compound #8 at
2.5 mg/kg, 12 mg/kg and 60 mg/kg was 2.1; 5.3 and 1.6 days, respectively and
was not significantly different between doses.. The maximum of the effect
derived from this analysis was 52.4 + 32.7% (SEM), 87.9 + 42.6% (SEM) and
116.9 + 29.5% (SEM) for the 2.5 mg/kg, 12 mg/kg and 60 mg/kg dose
respectively and was also not significantly different between these doses.

In summary, the effect of Compound #8 in the RSBM assay was dose
dependent, with a calculated EDsp of 6.6 + 0.8 mg/kg [Cl = 3.0 ~10.2] and Emax
of 131.4 +4.7% [Cl = 111.3 — 151.5]. |
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15 Exanpl e 15 Anygdal a Ki ndling Assay (Kindling
Prevention) Briefly, the assay procedure was as
wo 2do7ovw9s Adul t mal e, Sprague- Dawl ey rats wei BEI/O82006/048448
bet ween 250-300 g were obtained from Charles River,
20 Wl mngton, MA. Al the animals were housed on a
12: 12 light dark cycle and permtted free access to
both food (Prolab RVH 3000) and water except when
rempved fromthe hone c ge for experinental
pr odadbiscassaxn Comrounst #8 reduerd pebmissive hghawpr indicating that
tailed in the
o e e B e Tl de Tor the
Care and Use of 25 Laboratory Animals" in A -
tenperature controlled, pesticide-free facility.
Kindling stinulations were routinely perforned

bet ween 9 ABEkampl@N5tt7 Kindlingrand 8i pgmlgnglmg
xg{l Icggg‘lang@) rf.'ﬁlgflt Z?Wf? 8&1@5&&’@%&??5 or %(')nsr'n uﬂfjerlying

klrﬂﬂﬁ\dorl‘rﬁlygﬁ sfhﬂlaa t6 ithea meaiamemvaftdycing blpolar disorder and /v

30 .Co #8 d ' .
may besiraianty ToeodsERIZaBR. | this,ahe grbiaats HydiRg ans
hlﬂ‘ﬁbéﬁl’h aninalirh h§§éyﬁs M@é@'ltfelilﬁvmbeéi detail hereinafter may be
pre-d Permne time ef f ect

predlgztlvgd:mthqa abiity pha tegt q;\bogggqga (tp/ygggthe cycqlng assocna%ed with,
cha}?gétléﬁ%QQ i Qf’f%ﬁ\%toﬁaﬁc %@'Huﬁdl&r Afsof TP Q@ Hh R, SINDIBsihan,

e expreSS|on anygdal a ki ndl ed selzures wa
E ot aneGras, Fof.+ 506, obBie, Rechiatna 4409 Vobdhbybp 37-144;
St!éﬂt ﬂ;i‘_ nﬁnﬂ @&/%'FE%JK%.E.', +hana ﬁle’&)’bﬁ élﬁiﬁt 13uﬂ9/Aﬁ£§wst (1996),
tocktall. Under "asepti I ONS, bi pol ar

V@!L écNooﬂeppFﬁTaéfi)c One, Roanoke, VA) was
stereotaxically inplanted 5 into the right basol ateral
anygdala (AP -2.2, M. -4.7, DV -8.7; "Paxinos and
Wat son). Anteri or-posteri&@mp_tgﬁteral measur enent s

heasur enmnAnpaaale KIREIER AL Sy Rirkllnd BRYdtion) |,

SC][ eBgiefly; tﬁlb auag prﬂDédmeeﬂaégls foewsn ?Adtﬂtemam Sprague-

reference el ectrode es were fiX
v O o e o

gkl F:] cle an

WqGIal tﬁﬁerrisﬁkﬁj:lf‘rqg,ﬁﬂ hle r% bn a elP/l é(? oi n ° t vvaazy h
pempiteadradatasalo rindna dPEp ag M ab0ar an Btey #Rfept when
re(rﬁgv&g) frohtthd Rometddeaidy)expsinishthnpidicetates. 0 Arlimatankre

rat before returning themto clean cages for q ?h
caedfesin areatier Gensigiepl vty the recommendations detailed in the

National Research Council Publication, “Guide for the Care and Use of
Laboratory Animals” in a temperature controlled, pesticide-free facility. Kindling
stimulations were routinely performed between 9 AM — 2 PM to avoid any
circadian variations.

Compound #8 was triturated in a small volume of 0.5% methylcellulose,
sonicated for 10 min, and brought to a final volume with 0.5% methylcellulose.
Compound #8 was administered systemically (i.p.) in a volume of 0.04 ml/10 g
body weight and all tests were conducted at the pre-determined time of peak
effect of 0.5 hours after i.p. administration.
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Anygdal a ki ndling was then perforned according to the
follow ng 15 protocol. Follow ng a brief acclimation

W@ 2003/0mi6mut es) to the recordi ng chanber, basePCTESHECA48448
recordi ngs were obtained (MP 100, Biopac Systens Inc.,
Goleta, CA). Rats were then random zed to receive
ei t her venhi cI e (0.5% nethylcellulose) or Conpound #8
(75 mg/ kg, i.p.) (n = 10 rats per group). On the day
of the experlnent a single dose of Conpound #8 or
0. 5%tRDabithet Compalunski e blagki the xaressian ofamgsiala kindled

se%.‘é'g%) V\Laavgg%g%%ead S5 5. ! ﬁ%ts g%x%a?éegmet&eﬁ%ﬁm‘g%tamme

Ooral S€l zure score durati on was

(1 zmxgﬂcggd f.pand xiykazine erhgikge apr)qukgmb ugnd@ensaptisy eenditions,
a éiegf ?ctéc?(.[iee gPIVé%h% q de&g%am&?ed \HOS)' @%stspﬁfeg?agli&ﬁly implanted
mt@fm@rﬁg‘tﬁ/HWtérﬁl ianygdala (Ae-222 Mhedd7, M d8 7y Paxeres and

=un|Iat ral 25 relinb clonus; sta
Walsgihs Antanaremstorpr sl seasirSRits Mg e regma.,
w%r%')ls@méA ﬁo?ﬁéla\/é/ﬁtﬁdl mM&RsLUraghein dvéélfr?rrnme( Sadi sn,?fa}ce Sterile
er - di schar ctj Vi ita
skpll ssFMs (B wererigpl e&?e%m' ?f&ﬁ*ﬁ‘% éRbtréde.
EIeLirBHb & W8 fixel winy aBAtdl RentBrtarndacHiict Maepkbumd Wwasthen
was nmeasured. Rats were considered fully kindled %gn

clwm ugingpttarited! §/BMichehsuiuie iclips @9&@24Gaﬂh6fsbu rg,
SGRGER arfdottd oﬁﬁn‘né'ﬁrt s dBpiled ®f theuhalh@ ﬁﬁd"@érﬁgle dose of

con |nueﬁﬁ$or up onsecutlve days in al three
payicilins(6G:@00 llﬂam Agfllt&ils)m adwinistaieddo $he eaclaé@febefme

refdthint i %}ﬁkiﬂlﬁn @aqesf fo¥ %nlec\ﬁ ?%‘f‘b‘ogﬁo t%@lgeé‘e%vég

Sel z S were

wee kAmyguiaIlaJ kinaltidg dvasgﬂﬁnalewnn@w acadicing tehthehfollawing
pr\é@;ﬁ %@gﬁbﬁ%g@%ﬂgg@a@lgﬁ f(V§ ﬁmgrqg\fe%ﬁ?ﬁ% recordlng chamber,

baddlime! BE Cerguoatiags dvﬁreltgataheda(mlma, |Bmmpquyeten(s Ire., Goleta,
1-13). t t { t
85 haisaneis e b Riigs kb oo BRtBr vl (fay
ﬂ%ﬂ@@ﬂxl@sé)uéﬂ Gokipdiihadiss {78 mg/kg, Tile) (ﬁ Ee0 dits peaggeup). On
AD) duration in both the ehlc#ré and ggg;
th?r @W'@r%&%"'ﬁ?%‘p?@@@eﬂ%ﬁ QE?R%"\ Sver

mERRIEANNSSe Was! ddinlfistelddF0 mivkliteS bFibPR @rmgaalaNﬂlmulatlon
statistical difference between treatnent grou

(208sih Fer2 %@ﬁﬁdﬁh dT e bghavieralepizpre %&q;{a.am 4\5@6@'% vas
reclc’>I tge@ rﬁ@% Q{rﬁgn%%r%u?h' B &viordlisiLRe %EH%@Were

ase € sel zure score at he
de:n@mimm ualn@fthBH%aQinegscamdestQ mnesnoseepsiaged =

of RGBT e ek L8R i s08 5 24y
forelimb clonus; stage 4 = clonus with rearing; and stage 5 = generalized tonic-
clonic seizure with rearing and falling (Racine, 1972). After-discharge (AD)
activity was digitally recorded for up to 180 seconds followi.ng the stimulation -
train and the duration of the primary AD was measured. Rats were considered
fully kindled when they displayed five consecutive Stage 4 or 5 generalized
seizures. Daily stimuiations were continued for up to 13 consecutive days in all
three groups until rats in the vehicle-treated group were fully kindled (i.e., five
consecutive Stage 4 or 5 seizures). At this time, all rats were allowed a one-
week stimulus and drug-free period; after which they were re- challenged in the
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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@0opoTRees #8 treat ment group i ncreased at a r aPEI/lIS2006/048448
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 20 ability to nodify
abtsaecel@mr@@mmth@fsamﬁ@llm@us amevechfytad dhg aﬁau@alon phase

éahapgqeﬁ )°f :ﬂé&.{w 2 G |6 tﬁﬁ%ﬁ@m&?&%bbée%:@ntly

cons usi o at Conmpound
stnpnﬂatedmejpeedayeunbmhbywagcbétﬂ edully kinslled steded usi on

is based on the finding that the seizure score, at

the conclusion of the drug- and stinulation-free

per itk afiér-disicharge (AB) Gargtimmid bghtthe aehiobe agd@mmpound #8

el SR o5 B SRSl ke B8Rt Zoukdt e inating
ac‘é;hiéi%rﬂ hase PING S@ktiva@sliffesmeedbetwebharedinmm grofps was

dr ug, e seizure score progressed at a rate that was
obsgrvad- eI to*the vehicle-treated group. The finding

t hatcdhpotds Eréié?ﬁ@d tHe heh@bitioneofahb aul gea@haﬂizga kindled
dur ati_on, in the conpound treatnent

sedurer T COPPMSIANIS RIRECLPM &9 Aadinghdh i seigdre sc $Sote at the
cdﬁ%ﬁd‘s‘?&% bf h%/‘@l;ug% H‘h“i\hIu‘%,f-fréé1 %eYaSB' rél'r%ﬂﬁé@ lecﬁrmvrlower

estst revente eac ui sition of
than éh@te@fdh@amts in t@@q\@wleﬂwtgd@gwa (Cempcmd #8& 1-6cP-40 vs.

vei\géléurﬁ 6 -5% i&gcéiﬁ 83?@9 QNJBTQJ %ﬁ%%@ﬂéﬁ Qﬁwgbs&@é@# ﬁrug, the

pocanpal”’ terruption of Kind
s&m‘ees)corethﬁ aiatsoinstbeﬁanOpm@#Bdée%tm@tmeﬁmﬁF&ﬁS%aéIa rate

focal [ I
b wafafaidith el oo duofih M JEhERARhid fub s Hlpporting the
cariludior tisar @achpouthdgis delalyeddhe acqlisitioracf kiadting by several
resent rapid hippocanpal kindling nodel adult male
gﬁ%ague- Dawl ey rats (300-400 g) were surgically
i mpl ant ed mﬁth bipolar el ectrodes placed in the

hi ppocanpus. rats re kindle e et i
ol beThp chpulis ol g el HarBEnFRatetat Corapaiing K pgsesses the
atBI Rﬁﬁbeifg% Gepé'foﬁﬁferﬁ\(# KihdihgThihé @imyldtidia Rirriled yat model
a total of 60 stirmulati ons resulytj n%ﬁg
ofsn%‘gei spirnst cFhagse raaulls ayeiconsistentyith jee gonglug
Cgﬁfp%dn%cﬁé %ngééssé!l@éﬁséiﬂﬁ&ﬁm*@ effsbigIUt1@kicenglusion is based
I ver ed ver 30 mn before treatnent with test
or $mptinding thet the seizure score, at the conclusion of the drug- and
stimulation-free period, of rats in the Compound #8 treatment group remained
significantly lower than that of the vehicle-treated rats. Furthermore, once the
stimulation protocol was resumed in the absence of drug, the seizure score
progressed at a rate that was parallel to the vehicle-treated group.

The finding that the seizure score, but not the after-discharge duration,
in the compound treatment group one-week after the stimulus- and.drug-free
week was markedly lower than that of the vehicle-treated group suggests that
Compound #8 prevented the acquisition of the secondarily generalized seizure
but not the focal seizure.
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ensure stability of the behavioral seizure stage and
after-di scharge duration. Fifteen mnutes after the
wo a®r/0%36pFul ati on, a single dose of vehicle orPCEES2005048448

conpound was administered i.p. (intraperitoneally).

After 15 mn, each rat was then stinulated every 30

mn for 3 to 4 h. After each stinulation, individual

sei zure scores and after-di scharge durations were
recorded. The group nean SEM wer e cal cul ated for

each paraneter. Eight ra___x_a_m_l%e and a m ni num of
four .

Effie

to T}Qﬁltife)d éehzu.@el gmvwesan re&p(aameﬂtaltmodél ofsfpcaasie)lzam
after-di schar rati o

b
allgwing SFiPBHS BEYY )/&eruas Hga'hme‘%‘?v'ab%r%‘swgyaC%%fﬁlEHtﬁq?
sdiziab s{p‘?gwﬁﬁdtdéhe&ﬁhzaﬂcﬁ] fFeAT£f6EmN 5 to 3 without:

corrdadhg%egg@ttﬁg%w@g}) oeaiA I’tfﬁ'@é’ll?gﬂag?&ﬂ‘&maﬁe Sprague-

D&ﬁ ?r@téf -368b 4y Vesre édtgfc%ﬂ?"rﬂ lantéd HHFOG) Blhrtéléétrodes
uces the selzure scoré fromb5 to less t

plaged inther kigneeampne. Aty rats wryedindiad h}t"ﬁﬂetly\’%te'%%w‘
stgrgt@gﬁgrq gsé ?fz ttﬁes tr%ﬁ'%fn? Phs cgl hage! goﬁ)ﬁi% Pufses dVBI§:30 min for

eori es |dre ent e urrent
6 hldveryabtl"resr dashioe @ totd. ¢i.60 SirnoiationsEresultingnin slegeVi hilateral

maiet sipietiah. Qg pe T I fals reckived g Y SLprdyeold

stieMatibsy dblivérey, eviry \B0Mmiu befdré 38@menyelith st tompaund, to

efflg Sty adRe e RNl RS2 Fiebp i At uithafibafition.
e e ) OB A o o

| SOoraer
CQBRPYS WasRqmElsiEred £8- ﬂ"ﬁpﬁ”@@}?ﬁ% d@ sz,$ Rinofagh rat was

th@ﬁtétwﬁlﬂﬁtédié\ﬁé?)mﬁﬁhh ot S0 AH. | Aﬁév ulaalarstmﬁn&mm Jixdividual
his - nodel with an ED50 = 68.5

sqizeieraansen andpaites-disbatigesdwatiang é\reza ngcelgt% Lipe ggoup mean
+ S il Qa??lﬂﬁfgﬁ @Qtéa‘é'htp(alﬂtnétéﬁ E’ldi‘ﬁ ratg%él&t!@sesﬁm as

wer e SI cantly reduced from5 in 4 out_of 8
minimgIng © ﬁou)' dFES) Wermused \t@§sﬁxph§h @n EPpQWlP? Efficacy was

m%'a%méd S8 ﬁfaﬁﬁy&f 2% orhpuriePid %dtfy%@gblzunaﬁcore (severity of

osuxi m Ineffective I1n this nodel eas
srp‘eedyaodrﬂfte@ailm,gepﬂwetlan dADRY; sixsitabiiity) of the generalized

Sec,hgl% ficantly suppressed seizure activity, but at
d686S associated with toxi city. 10 . . In this nodel,

6 ouUsifg his appragubhwedcemppynd thataeduees the seizure score from 5
) g@%t aﬁg By aﬁtthwmo(a}g@e%t thetift] 'of tnd LBAIIERMY for the

treatment of secondarlly generalized seizures. In contrast, a compound that

reduces the seizure score from 5 to less than 1, as well as reduces the ADD,
suggest the utility of the compound for the treatment of focal seizures. Thus,
according to the theories presented in current literature (Ghaemi, S.N., Boiman,
E.E., and Goodwin, F.K., Soc. of Bio. Psychiatry, (1999), vol. 45, pp137-144;
Stoll, A.L., and Severus, W.E., Harvard Rev. Psychiatry, July/Auguét (1996),
Vol. 4, No. 2, pp 77-89) a decrease in seizure score and / or ADD may also be

predictive of the ability of a test compound to treat the cycling associated with
bipolar disorder. '
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Figure 5. Simlar protection was observed for valproic
acid (at toxic doses > 300 ng/kg) and carbamazepi ne

W@ 20070T6pT doses >26 ng/ kg). Conparison Resul t BCT/U8I006/048448
this assay are as listed in Table 4, below. 15 Table
4: Eval uation of Conpound #8 and Reference Drugs in
the Rat Hi ppocanpal Kindling Test After-D scharge

- Dose (nmg/kg), Mean Seizure Duration i.p. Score (% of
control) 100 2.1 0.5 153 24 % Conpound #8 TD50 -
100* = 0.0003) (p=0.07) 250 510.1 78:t 13%

0 “%Wa%&#gﬁﬁeny 3% i p o %@%&’“s i of 0"

méih?%:)salluIBEe)Zeﬂﬁibﬁea m%nwalshahampiwe tITi[SBDoelelzwltb @mEDso =
810! %ré&/gg((ﬁoqe%p%%i\% tg%\ %re@g%fsl s %ﬁ%%cgr@%{ 515 min, and

5 pefak%rcmnﬂytat 46906#). Sditure mdegwdrmmﬂ@mwedmmm 5to 1
-test; one-tailed 20_61 WO 2007/ OZ aﬁ
in BB (5008 aRBPte WRSInR giefitially igaficaagfiect on
th@rﬂtﬁgi‘ba- o7l eth&Rixie as! inemedtivet |th|SOrfnod§l nihaeas,
phenytom carbamazepine and valproic acid significantly suppressed seizure
activity, but at doses associated with toxicity.

10 - In this model, 6 out of 8 rats showed a significant reduction in global
seizure activity (score < 3) after treatment with Compound #8, as shown in
Figure 5. Similar protection was observed for valproic acid (at toxic doses >
300 mg/kg) and carbamazepine (at toxic doses >26 mg/kg).

Comparison Results from this assay are as listed in Table 4, below.

15 .

Table 4: Evaluation of Compound #8 and Reference Drugs in the Rat
Hippocampal Kindling Test
' ) After-Discharge
Dose (mg/kg), | Mean Seizure .
. Duration
i.p. Score
(% of control)
‘ 100 21x05 153 +24 %
Compound #8 .
TDso ~ 100 - | (p = 0.0003) (p=0.07)
250 5+0.1 78 + 13%
Ethosuximide
TDso = 189 (p = 0.20) (p = 0.03)
30 43+0.3 209 = 43%
Phenytoin
TDso =15 (p = 0.02) (p =0.02)
75 2.3+06 72 +13%
Carbamazepine :
TDso = 26 (p = 0.005) {p =0.02)
350 0.3x0.2 3x1%
Valproic acid :
TDso =316 (p < 0.0001) (p <0.0001)
EDs, = median therapeutic dose; TDsg = median toxic dose
P = paired t-test; one-tailed
20
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Conpound #8 was evaluated in the |anotrigine

(LTGQ -resistant 5 anygdal a ki ndl ed rat nodel (N NDS)
wa\gdzdess ki ndling is | ess. severe than hi ppOoREIPS1006/048448

ki ndl i ng, such that many AEDs are effective agai nst

anygdal a kindl ed seizures, but are ineffective

agai nst hi ppocanpal ki ndl ed- seizures. For exanple,

| anotri gi ne can significantly reduce anygdala ki ndl ed

seizure score and ADD (ED50 = 25 ng/kg, i.p., O =4

- 50 ng/kg; score - 2; AExampleddd by 10 6296 but is

k r (it ption of
model , rats were dosedﬂﬂgj_gjlﬂgtjb ng/kg, i.p., q.d.)

duri h |

has CombAGaf S vt b aDRAGTENR 1efhaftal b TEY. Raft
an’iygdh tdl@adﬁ:iléd) ratthggtdevmlbmﬁhtAnfygdbld kindling it teeksrmvere than

that ar i s

th ffect f
iRpREaRRAKITAIG. RebahebTard A DB G ey Ry A opodala
Kireféd ¥&ﬁr@@&ﬁh%r6@néﬂecﬁ”fe@gﬁm§ml Qoé@mpaﬂ.kmelmmdelzuré’s For

weeks), rats were re-¢ aIIengad vvlth a hi

exgml%,gflgmqugq@g can ﬁlgj‘ll figRptiygeRuse aRygdala E@Q?Eéﬂs selzure score

antSRbBY @195 = 26 rRd/kg, Pp4 CGlay4uash g; H661e0d2; ABI reduced by
recei ved 2-3 supr a- threshold stinmul ati ons dellvered

6286) byt FpuRable t@@rr@te&t ﬁgémmp%%mp@&m@eﬁ&%reﬁr
vehiiphfd | e ‘?@égﬁ?‘ﬁa?%dcﬁlé lkhrﬁj‘ll ghﬁoagl ?&t@a/\lél‘ér dbsed with LTG

sel zure stage an ter uratlon fteen
(6 moikgebpafa.@) during thaacasisitien a pam of kingdling ér hip desethas

be%g\hé.nr]%vsn % h%@ 31( vaas . klwaﬁn%ﬁ?at i Ny t8584 td tﬂé dé\/e%ISFment of

n, eac en s ever
fully kindlet! rats Mfataregasistant tmthatanticonivuigant eliﬁeﬂ:tssé iLAG e Once

BB R AR P08 L 1451 B G20 i o

1 gt t-e2 wdaks) onatsl wide (@ chaljehgediwith a high-déje of LTG (45

oo e ibgk T it Inshre EFGRIE G SRR e Py e gut

pe@fo@l pafsaeceiveld 2-Bfm1prhhﬁr@ioldl éﬂnﬁmroe]sVMNBwhu eedry 30 min

5t dth t dj s d
- beaimiaae Vit SRR Aot ek omsre i A e

béréltv%r%ps&émé)éfa%@ ﬁﬁ@éh@r—@%h&@@@ﬂuwmﬁi mhe@ndﬁmes after

| e 18 Tail Suspension Test (Acute

the@@st/sm@gsopc&/sw@@@@ﬁeﬁw@'cw R ted qomom W&ssi on
a&rﬁﬁﬁstépé%n T QP Wi ,| HbHCRIRRIY RN Qim@atddevery 30 min for 3

) ressant act Vit m ce are suspended by thei r_é ails
0t4o a Aftergachrstjing lp@ inglividual seizure scores and after-discharge
durations were recorded. The group mean x SEM was calculated for each
parameter. '

Compound #8 (75 mg/kg, i.p., n = 9) significantly reduced the seizure
score and after-discharge duration. Eight out of nine rats were protected such
that the seizure score was reduced from a 5 to 0.8 and the after-discharge ‘
duration was reduced 86% (from 73 sec to 10 sec). Four of the nine rats

exhibited ataxia and sedation at this dose.

Example 18
Tail Suspension Test (Acuie)
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using clip or scotch tape. The test is usually quite

short, 5-7 mn, and the anount of tinme the m ce spend
WO povolo7d6e5 i s recorded either nmanual ly or w th BET/BS2006/048448

aut omat ed devi ce. Agents whi ch have anti depressant
activity, decrease the duration of inmobility of mce
inthis test. The basic apparatus for the tail

suspensi on assay consisted of a yellow plastic

chanber (91 x 45 x 10 cn)g di vi ded for. four arenas 25,

20, Indheitail sespension iRst{E8d) secevalyatiey comnauassifer anti:
deﬁ%%szan&s%ﬁvﬁ st sFRrISUDPYERCRIE . Bndfh 1 Pliatc rod
usjrigaslip or sodtchhapewél’she nersmset@stmilytcrmtet ghwrt,di-7amine snidige
ar T e the Uike RRRUIdITR TRl BT St mahfhl or with an
autematethdevics. i Angemh evhielahave rzmtlkiyepmqam actigibyf, tdemrease the

ssion Cl ev I, Inc.). The conputer
d%‘%%?'?PFEBmW %P '?gg%as calibrated with the

use THe Bﬁbi@éﬁpé@tmdﬁwélmdwamaasm tensisted of a yellow

justification of nove t ibrated w
Pt CRATSBCE 8 LS ATT AMORD 4V BieCiar ko A/E0aS @ 20, 20 and 25 om
witié @e‘ﬁa@afebeé\} §EllGR it vaaith 0.5 dFRl thick! EMtcédmwreI $uspended by
npound #8 were anal yzed under the caljbr

thg'ét*@'iﬁw@%'ng'ﬁ] saRarGlindd G lnQHitrched f@éﬁﬁrﬁ@%ﬁy’qdoﬁha‘ was

%%é(# oﬁ%’tBB bf %ﬁ@st:@ Zﬁhn‘r@br%ﬂfﬁww ih @ﬁghw (géeﬂrﬁﬁﬁensmn

b/ cJ and A/J strains). | ow 20 round
Eagleexpeimgatal sessonawas aldﬂq‘g@p%éngmﬁwewa fu%%a'ﬁ'@als in

thé?ggfﬂngwggrﬁgh%rcgofw&gur a I%SSUFFSEQHI %I%(/e?fSy% hest The

oun rease 1 oNn
cqmmteagmstlicbtlbntoj imeohifiiy waseckhlinsatay with trr@usprQi@mnna&.s

dra%%gg(&e\bvpgg Zﬁ l'éﬁﬁgﬁ ?52 moy&rﬁgng\@ég 'c%ﬂua\fed with the

and/or nove
hlglh absbaxfaiqsiqunmlneltr@ted depmalss dontpoly pehlclaetreatadr @Ialsmls and

anineisHealed B opPrRne e WefF Spdlabd g (Hfirated
settind %@@ﬁmbfwmg}g{dmeepé@tdpﬁBadarmmgﬂgﬂ 22?
ciBieT shpmi Srgpdate mire BARGEART A BattandbyFiag

bédk@r&ﬁd QRS SR Fralark eaiceTandpd bRREBadkgrodhEVfgs ueed to record
used f IIovved by Dunnett's nultiple conparison test.

, mq’M‘é"’E{D;%Of SERISe- val ues were cal cul ated for DM,

VLX, T%éb’ﬂﬁ? o%r@eve&nﬁauﬁa itd @echsdsd tHée@uralhaafcﬁSﬁ\ln%blllty, or
anal ysis wth one phase exponential decay equation f

inGEaRe PObIIY NESTBCRENTRdLI0E oA S RTEPT e desetibgd a ove.
AJ%F&%ém%ﬁvewm&ahw@ﬁeweeamésgam&Iam:/wﬁomy

compounds that have potential antldepressant properties decrease the duration
of immobility and at the same time increases mobility in the TST.

Data were analyzed using GraphPad Prism software (GraphPad
Software, Inc. San Diego, CA). For the comparison of the effect of different
doses for various drugs on immobility in the TST one-way analyses of variance
(ANOVA) were used followed by Dunnett’s muitiple compatison test. The EDso
and Eax values were calculated for DMI, VLX, DLX and Compound #8 using

non-linear regression analysis with one phase exponential decay equation for
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and Bonferroni post-hoc test. The dose-response for
different antidepressants and Conpound #8 in 5 the
WERB/BRsH931 ce was eval uat ed. Conpound #8 was sSPSPESNEE0438448
in 0.5%of nmethylcellulose. Positive controls
i ncl uded dul oxetine (DLX), venlafaxine (VLX)and
desi pramne (DM ) which were dissolved in 0.5%
nmet hyl cel | ul ose and | orazepam (LOR) which vvas
suspended _in 0.5% of nethylcellulose in water
cusee figing. ofine ADsocntEnariRiv@mvere Sompared HAing M@w ANOVA

a%gghyerp&m%gst g[@gfage in 10 a vol une-of 10 nl/kg.

re or ered 5 weeks old and at the begi nning
of experinment their weight was 20 5g. Animals were

b B cRefi@RRBnTe fofqtdbr BfDsbfessEiE and oappund #8 in
thézmg/Hemm% tvggﬁ\{aumgdcgmpgmﬁkii #iew?r? suepaad?al irn@¢b% of
RUSCHIHGRS] Pheg Bissint ol BeidszhauBleltf Mle Hfifhne
(VafX)aR@raisiantiBe (DMSI) Which wené tiselvdoMn 0.8 mdihiiceliilose and

'°(F§G{P§r"$m O Sxeh R PUd I B B ot b ieEliuBag i water by

scg{lé’é‘tﬂﬁ') V‘Nl*@irﬁgé' BndndHi¢IEs RRire Qidi’hiﬁlsté’retcpéldllyqf) &Pby gavage in
ani mal s _per experiment were used. Every two

a yolwer of i10anbikserinents (1 & 2, 3 &4, 5 &6 and 7 &
8) W?ﬁ? ﬁ%@%efee&deﬁ@é 5%9@!?&51@5&? bt theb8gindiy bEExpdtiment

a tota nmber o ht ani mal s per treat nent group .
their wéight wes20 tHeg. sADdyalsweth%meﬁelﬁtg@N§§[9f for indelastic

o B SRSATEN 25 B 45% B 88 e o2

h@ﬂrﬁselrgm/dafrk Biutleadndbactgdegto idtemghkiga cefhmgv‘d{gj roﬁénﬁﬁ)od ad
I kg and 120 ng/ kg and LOR at 5 ng/kg were tested in
tgﬂﬁ@riments 7 and 2. In experinents 3 and 4 the

ef ; Eﬂ’hi‘s UPOWRS WMNIdES irtb eﬁgm@)&t@rlrﬂé’ntsﬁgéi{@g tt3d effects of
nmy/ Kg,

Cpmp%qs’e#ﬁ rﬁ?ﬁ'g\'%%égti‘) ol Yo B Bt ‘i"sf?t&?%bd

né&at‘i’%f L‘&‘xtf@lQL@#*Qt 5 @&g/kﬁgféﬁh é‘)&{érﬁﬂéhﬁcmstb%f@evén
kg were tested ;.é’gserl nents 7 and

treaﬂr@@m@r@upsmﬂafow aRynRés PandreyPk A tagl ﬁﬁﬁﬁgan"@els per
%Men@%rﬂséa b %c@hs@cﬁﬁ/é‘gxﬁ\@ﬁﬁeh@sstﬁﬂ 2|98 4,586

course of the stu y Oonhe nouse

andl Fs& o verg exaat iepligasuyl eackuetagr w.Thns @ﬁﬁﬂ@@'ﬁa giogalinumber of

iﬁé 5% ag [S%Phe st e gréﬁﬁ%\/\gﬁp@ggg /o(gtg%gg.:cﬂn' Rkr&diment group

ool laaime&/ isetBexperiment was a vehicle treated group. In addition to
the vehicle treated group, the effects of DMI at 6 mg/kg, 12 mg/kg, 30 mg/kg,
60 mg/kg and 120 mg/kg and LOR at 5 mg/kg were tested in experiments 1
and 2. In experiments 3 and 4 the effects of Compound #8 at 6 mg/kg, 12
mg/kg, 30 mg/kg, 60 mg/kg, 120 mg/kg and 240 mg/kg were tested. In
experiments 5 and 6 the effects of DLX at 6 mg/kg, 12 mg/kg, 30 mg/kg, 60
mg/kg, 120 mg/kg and LOR at 5 mg/kg were tested. 'In experiments 7 and 8
the effects of VLX at 6 mg/kg, 12 mg/kg, 30 mg/kg, 60 mg/kg, 120 mg/kg and
LLOR at 5 mg/kg were tested. In the course of the study one mouse died due to
miss-dosing in the group treated with Compound # 8 12 mg/kg, so this group
consisted of seven animals on the end of the study.
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Table 5: EDs, and En.x Values for Different Drugs in the TST
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In summary, studies described in this example show that Compound #8

has ahtidepressant-like activity, as measured by the tail suspension test. The
EDso for Compound #8 was calculated as 3.6 + 2.9 mg/kg and the Enmax
calculated as 22.2 & 6.1% under the condition of our study.

Example 19
Forced Swim Test (Acute)

The Forced Swim test (FST) is a commonly used procedure to screen

compounds for possible antidepressant properties. This test is also known as
the behavioral despair test. Rodents placed in familiar tanks filled with water
present a wide variety of escape or immobility behaviors., Antidepressant drugs
from different classes markedly increase escape behaviors andfor decrease
latency or duration of immobility. Since these effects are characteristic of
clinically active antidepressants the compounds with unknown clinical activity
showiné such effects in the FST are interpreted to have potential to treat

human mood disorders.
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tested. In the course of the st udy one rat died due
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Compound #8 at 3 mg/kg, 6 mgrkg, 12 mg/kg, 30 mg/kg, 60 mg/kg and 120
mg/kg were tested. In experiments 5 and 6 the effects of venlafaxine and
maprotyline at 12 mg/kg, 30 mg/kg, and 60 mg/kg were tested. In the course of
the study one rat died due to miss-dosing in group treated with desipramine 12
mg/kg, so this group consisted of seven animals on the end of the study.

The basic apparatus qonsisted of a cylinder (46 cm tall x ~20 cm
diameter) filled with water to 30 cm deep, at a temperature of 25 + 1°C. The
automated version of the FST was used to perform the experiments. Plumbing

for automatic filling and emptying water connected the four cylinders. Cylinders
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. Animals were pre-treated with a vehicle or test compound after
completing the pre-test swim session, then 24 hours later and then shortly prior
tfo the 5-minute test session; i.e., three injections were given to each animal
between the two swim sessions that occurred on 3 consecutive days. The time
prior to test session was 1 hour for desipramine, maprotyline, venlafaxine,
lorazepam or 4 hours for Compound #8; the time of the maximal effect in the
maximal electroshock seizures (MES) test.

Data were analyzed using GraphPad Prism software (Grathad
Software’, Inc. San Diego, CA). For the comparison of the effect of different
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Table 6: EDs; and E.x Values for Compound #8 and DMI in the FST '
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mglkg EDso Cl EDso Emax % Emax Cl qux
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gradual decrease in the consunption of |% sucrose
ergise period. of treatment nal baseline test, all animals

dr ananﬁPQé %re#ﬂdlgtddéfllfréﬁ{cﬁ/%%l ﬁ@r‘ntthéﬁfhodémd FB/MrﬁQ té BRother

initial tw weeks ress i nt ak es remai ned a
rogrrnforaaaqnéo@ Thendbayvere deeapiiated fnpa éﬁﬂ}lﬁﬁndeﬂy% order.

fﬁﬁ?__?%l gﬂesmngg\ﬁéﬁd Z[thngf!JOQ?ei it H%Picfeyrilﬂ@?taer?e medlate.ly

aﬂm’tmmce@mdreﬁbre’edwm plastie y&ﬂis ahi FfG. tTruak bipag fay plasma was
coffedtdd ﬁf_lo RYBA Rt Ghict 8bhi3ined EDTA (approximately 1.6mg/mi of

blood). The EDTA blood was centrifuged directly at 1500 xg for 10 min at 4°C.

The plasma was aspirated and stored in Eppendort tubes at -70°C.
Additionally, 2 lots of 20ml of plasma from naive animals were prepared for
generating a compound standard curve for bioanalysis.

All results obtained in this study were analyzed by multiple analyses of
variance with three between-subjects factors (stress/control, drug treatments '
and successive sucrose tests). The Fisher's LSD.test was used for the post-
hoc comparisons of means.
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| evel for the remai nder of the experinent. As conpared

to vehicle adm nistration, Impramne was inactive in
w@oromess [ Treat nent effect: F(1,84) = 1.578; NI/Us20d6/048448

caused significant 10 Treatnent effect: F(1,84) =

22.651; p<0.001 and Treatnent x Weks interaction:

F(5,84) = 2.717; p=0.025] in stressed aninals.

Simlarly, -Venlafaxine was inactive in controls

[Treatment effect: F(1,84) = 0.208; NS] and caused

Si grﬁmruommnmms;e&amuseﬁ@gfadlﬁl ﬁetw;ase Bethgepnsumption of

198 gk &g FAREathdiHie (i SRFHAL didicaatfong i o

of Béetos@ sm:lutlels Follewingthedisdial two sveakssef stmsak mtahes remained

ot 5 AT T BRBBR NI R ARl B 1T ARG Bt resuiting
in @signifibantGiovs eﬁaéﬁpﬂ(mﬁ% p<87.20%; prO.Qd1]s Saichex tiifisence
nmai nt ai n?d thﬁcf?'i ter,. One stressed. ani

| A80 .
belivgon GEnTEL BB RSSOy AVARSA TR R (A6 MM TP gt similar
lemtfoﬁﬁ@d*étiﬁﬂmﬁﬁﬁﬁ’lfbe??j)‘e‘ééﬁmtéht ;:al anal ysi s. d228A3

cO al e O veni cl e mnisgratl o un
ot AR GeEIPASa D VEBIH AUTUASHBlIP JIIBEABUNA W RGHve in
oh%% [’Jﬁéhtmeékt &fdst: M, sapd 1. 57st qu apd cdused sig®licant

NS] ani mal s, |n|ct|n% at the conpound
Treatnenkeieet: FhbBATrEHBEE ph-0RdHnc Srament xalanlh o

inglaitH: 49Blad) 1 0B TNn CRSeoHRAIRaRS SHRfIan)

"‘Assay) ehavi oral resident

-Veniafandee was inadtive in egntrolssreatnenigiiraios (1 %} 0.208; NS]

o Sy PR Tt et (A, 7w dep e
Trpatoedux Waeksi mstenacbed b, &9);]=a|332191 p=Q01Abumsiressed\animals.

FI ug r
A crtinasp iUy b oSS the e REE T RICRRHES, n

stf&ﬁﬂedsarﬁmeﬁs saathédosthtisticdl |ssgmﬁd:m1cmeaﬂetaﬂ¢dur ssteaah@amdreatment

devi ation val or . .ne ured te .
witgimGipRine G Bel Bho yRRIHERE, B0 S mis Bljobt Was
mﬁ‘lﬁtam@a{jtﬁélféé}’érP@V\éJsﬂr@Eﬁé@é&#ﬁal (noemd @) dtici rmcbmesmdnd to

C ounds im ne at V, at. 10
R T L b T N S CE TS

g/ kfiis chaipSred toRepidle l&UnhﬁtsltMﬁQh Efoh&p‘duri&#&&d adkcause

I nt ake __Sucrose |ntake Ms %
significant Treatment effects in control [F(3 168) 198; NS] and in stressed
[F(3,168) = 1.676; NS] animals, indicating that the compound is inactive in the

CMS model of depression.

Example 21
Resident / Intruder Assay (also known as Chronic Social Stress Assay)

The behavioral resident / intruder assay is used to screen compounds

for anti-depressant-like activity. Compound #8 was tested in this assay, with
the assay run according to the procedure as described in Rygula, R.,
Abumaria, N., Flugge, G., Fuchs, E., Ruther, E., Havemann-Reinecke, u.,
Behavioral Brain Research, 162 (2005), pp127-134.

Tables 5, 6 and 7 below, list the mean and standard deviation values for

measured parameters, for the following compounds, administered p.o. (orally):
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Treat ment ng/ kg Week 3 Week 4 Wek 5 Vehicle -
non-stressed 0 90.2:t: 2.5 89.0 4.2* 91.7 2.1

wo/edo7orwos stressed 0 51.7 26.7 69.3 7.5 66.BCHUS2006/048448

| m pram ne -
.-t 3.7 Impramne - stressed 10 70.5 19.5 78.3
15.1 73.6:t 19.4 Venl af axi ne -
9.1 91.5 56879t 15. 0 Venl af axi ne -

74.5 16.7 76.1 18.2 73.3 17.6_  Conpound #

non-stressed 10 88.4
stressed 10

non-stressed 10 87.9 2.7 89.7t 5.3 91.0

veimiemqrégzlmrmomdswm@r@ng@ a 1er19/@9 agd Vﬁnlafax'ne at 10

mghgk %@ﬁﬁ%ﬁgﬁﬁﬁ%@?ﬁé@aﬁﬁw 32 1Moy 5

4.6 89.3 5.1 Cbnpound #8 - stressed 120 76.1 t 20.8

75.5 t
differe i eSS
‘Resi dent IntruHer Effect on Locom)tor AcSuv:'r«bse[Make
Loconotor Rearing Sniffing Wp Sniffing Do .. Treat t
ng/ kg Mean SD Mean t 8ednt SD Mean t M€ aﬂé’égﬁg
Treatméntk 1 Week 1 week [I TI59A\Week03 810. 2'Wéék®t 9. 6 Week 5
24 54A \Vehicle week 5 week |5 week 5 we 5 .
Vehiclerrgrerssiressedl 0 8102 3 980569018 82677, 689+ 425+ 91.7 =217
week 1T week 1 K 0oL . 20
Vehlcle t%s%gﬂS 10 8 1t 85 '@E\e/eh Cﬁﬁg?@ .75 % .351&5‘?.5& : 66.3 + 6.1
lmipran\maek ron-streessxbd 0 3920(13 §878’8 9182.M.1 189.8:+837 9 91.0x3.7

([alsVaVaVall oW NaW.|

ﬁﬁxﬂik 373.6 +19.4

Imipranjigg,c siegsE 1 8162 géﬂé)bél ;y%%' f%qo
VenlafdxiRddt adhtraeeld 5 week 19 wedk 88weeld.d nonessriesﬁd 1C87 9+15.0
7278 t 1030 42 1 219 37 5 4 1 26 4 5 2 1 ue
Venlafar i oRirassibk 1 6057 30 1955 bo30td oy et § B L | 738=176
Gompofig e TNEREEIERE 060, etobpegeo pogki 1 | w6074
Compo8nd*#8 - stressed 60 92 1+3.2" 89.5 + 6.9” 92.4 = 4.5*
Compound #8 - non-stressed 120 83.6 =22.1 91.3+4.6 89.3+5.1 -
Compound #8 - stressed 120 76.1 +£20.8 75.5 £20.6 87.4+7.9*
5 * statistically significantly different from vehicle stfessed animals
Table 6: Resident Intruder Effect on Locomotor Activity
Dose Locomotor Rearing Sniffing Up | Sniffing Do
Treatment | mg/kg Mean = SD Mean = SD Mean = SD Mean = Sl
week 1 week 1 week 1 week 1
8184.7 + 1597.2 50.8 + 10.2* 47.8 9.6 245+ 4.t
Vehicle » week 5 week 5 week 5 week 5
non-stressed 0 8102.3 = 1805.6* 46.8 + 7.6% 43 + 6.6* 29.8+5.3
week 1 week 1 week 1 week 1
5816.8 + 1589.6 28 +x11.2 27.5+10.8 15.8 + 5.
Vehicle week 5 week 5 week 5 week 5
stressed 0 3920.8 + 887.3 18 + 9.1 14.5 £6.7 9+26
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week 1 week 1 week 1 week 1 9094.9 +-1832.7 48.3.t
11.2 43.3:t 8.9 27.1 5.2 Venl af axi ne week 5 week 5
665. PCHOS06/048448

wor@r/omereek 5

8.938.6 7.7 27 4.7 week |
6233.61087.2 30.86.6 28.6 6.5 14.9 3.5 Venl af axi ne
week 5 week 5 week 5 week 5 stressed 10 6250.1 789. 2*

non-stressed 10 8078.6 i

week | week

Il week |

351t 7.4 33.1 7.5* 18.3.t 3.6' week | week | week
| week | 8288 6 2117 5 49 6.t 8 7 44,1 9. 4 20 Q
3,':| Compounld #8 WNERKH week [5 wWWERKS wedk sweek T week 1
non ptressed 6051338509470 S&1is Lo B $346.1 k1@ | 268:49
23.5 6.-1 yveeg ? 9% # ﬁ $858. 5 7%8 )
Imipramigé. 5| 6.1 25| 7.3 weekd 3 ca:pome@katﬁs week Wegpkdk 5- week 5
: weeki 5 yeek b 7080 T* 0. 3
non-stresegl gl 1 {91 oy 8%%7?@%\7& eﬁgﬂ %égi §2k§*r211 264 +5.2
8056, 6 867.p 42 Wweek 137.6 ,|8. 4we2k8l 3|' @eepound week 1
#8 week 5 wegk K k b regse 0
Seatl s 2060 6 CUETEE STaiEE > SRLEELON 0 KR e 14.4=4.4
Imlpramlﬂégk ICoweek ! Weekwlei((ekﬁilGS 31132\/@(9&95 3+ 27ml?eek65 1 13 week5
rrpoun #8 week 5 ek dk {r ed .
stressedn0 54440 1000. 88438 % 998: 6 b 47823450 343187 17334
Star[stical Ty signjekantly d wae@ktﬂrqm Veligk £ week 1
strepsed ani Val s 74 WD 2007/ 0[f5695 PCT/ U3$2006/ 048448
Tabl p 7: Res| déii94.9er 1RRR-7Ef | A8-3on1Fér ded48t mBidst)  27.1£5.2
Venlafaxides € | mobi ||ty dugjgdag min: | Tr t o/ kg 5 week 5
a %an SD Vehicle - non-stressed O 165.5{ 25* Vehiclle
non-stressedt [ es98d 0 2B078:8 @ P665.8i pf adPrkex-8.90r- sBBE$dd7 10) 27 = 4.7
e i week 1 week 1 week 1 week 1
6233.6 = 1087.2 30.8x6.6 28.6 6.5 14.9 £3.5
Venlafaxine week 5 week. 5 week 5 week 5
stressed 10 6250.1 +£789.2% 35174 33.1 +7.5* 18.3+ 3.6
week 1 week 1 week 1 week 1
8288.6 +2117.5 49.6 + 8.7 44194 20.9 = 3.8
Compound #8 week 5 week 5 week 5 week 5
non-stressed 60 7922.9 = 1476 374115 334 x11.2 235+ 6.4
week 1 week 1 week 1 week 1
5858.5 + 708.2 26.5 + 6.1 26 x7.3 1333
Compound #8 week 5 week 5 week 5 week 5
stressed 60 7080.9 +1238.7* | 32.8+10.3 | 30.6=11.1 24.8 +5.7
week 1 week 1 week 1 week 1
8056.6 = 867.2 42 +10.6 316m§4 22.8 = 3.
Compound #8 week 5 week 5 week 5 week 5
non-stressed 120 8648.3 = 1060.9 36.5+6.3 33.5+59 25,54,
week 1 week 1 week 1 week 1
6168.3 = 1132.1 2937 27.5+6.1 13+3.6
Compound #8 week 5 week 5 week 5 week 5
stressed 120 6444 = 1010.3" 30.1x+6.4 30475 225 x4~

* statistically significantly different from vehicle stressed animals

74



10

15

20

| m pram ne -

wa2B747%6986. 8 Conpound

#8 -

stressed 10 157.5 71.6 Venl af axi ne -
non-stressed 10 181.8 27.6 Venl af axi ne -

stressed 10

non-stressed 60 1BAT/BS2006/048448

25.3 Compound #8 - stressed 60 175.1 t 29.5 Conpound

#8 -
stressed 120 128. 3. -

5 Conmpound #8 was active in the resident /

assay i.ndicating that

non-stressed 120 136.7 34.9 Conpound #8 -

tre: 37.4 * * statistically
significantly different fromvehicle stressed ani nals

88

|18

i ntruder

~Conpound #8 woul d be expected

to be tle
speci fm%égsﬁg —

dl_CONpPOoS

htion FE{EE® Stwing 1’%“sta

110

the' 10 Conpound #8 préparedD@§e| n Ex nbnmqb-ilsydurmg Smin:
formulated with sufficijent f di yi de 0
provid fq 'gl anount {of 58’82‘%&59 w%é?tsolglgghzjéSD

VeRidir eiongsttessapsul e.

teaches -the mci VX nl es

WA

ile thedforegoi
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the nrocont
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ng spedla‘ﬁ Sat 25N

VeRiode - s¥gspes provi ded

A4 N LBLRLAY AYE"Av2R1Y

for the”purposg

SRR 7N )

p of

Imiprathmé ahbﬁfbtrés’sew' T Qe

ractice of the inventi

undqipst ood

Qan pn(‘nrrpnccpc

Jthat thes.3 +50.1

all of the. "QMQ:L

Imipgaining oﬁb’eswﬁhpt ations

and/ o Onodi fi

at i ons1§§ &6

the—f ot Q@ mg ¢l gims ang ghiglia7.
V@fé\'\qé&%@ P{-b?ss%ssié;d 2007/ O7§g95 PCT/ USZOOG? 2 Ei:)148 ©
Veﬂlaféicmlemﬂstﬂessédrret hod for tredd ng mani a congPls} n6.8
st "‘"'rn eet—A——peed—thereot;
Cq"m?'gb%%ﬁ ?tr‘:éﬁeecgtlve ano of a cogpour@%?i%'s
R (1) 1¥5wher29.5

Rl _and R2 are_

Conpduth@#BL)strdss€dO Rl ([CH2) a 60S-N 0
Cogrpeind #8sinan-akessed hyldr ogen188d | owd

endentl v _csel ed

t ad frﬂmfho

o T4y

LAY

r al kyll36Rp 5349

ORI

consi §pHNg Of

hydr ogerg.8nd37.4 *

* statistically significantly different from vehicle stressed animals

Compound #8 was active in the resident / intruder assay indicating that

Compound #8 would be expected to be active as an anti-depressant.

Example 22

As a specific embodiment of an oral composition, 100 mg of the-

Compound #8 prepared as in Example 7 is formulated with sufficient finely

divided lactose to provide a total amount of 580 to 590 mg to fill a size O hard

gel capsule.

While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be

understood that theApractice of the invention encompasses all of the usual

variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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16

ais an integer froml to 2; 10 is selected fromthe

group consisting of (r) O (R5)b (R5)b @---\ (RS5)c
w@00rA79{ RS) b (R) , \ A\ 1 OO (R5)c clcll:|PCT/US06/618448

/ (R)b 1 (R5 )b\ Oand (R5)c (R b O 15 wherein b

is an integer fromO to 4; and wherein c is an integer

fromO to 2; each R5 is independently selected from

the group consisting of hal ogen, [|ower alkyl and

nitro;, 76 WD 2007/ 075695 PCT/ US2006/ 048448 ( R5) bao
__ng:l_@_im.Edthat when t~ R~ is Oor (Rc Othen ais

H o ERPUES e BERRRAR By 5 st
needdherarufeaehelmpeluyicaw effectivel amounh of gmmmamofsiqmtyla (1
of hydrogen and Iovver al kyl ; R44s sel egted fromthe

group consistingserN\hydrogen an(ﬁ‘ @Er /El kyl; ais an
integer froml t|o|q2| (CHg);——N—S—N
N7 2la N2
| o Ry
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 alkyl;
a is an integer from 1 to 2;

is selected from the group consisting of
O
@ ] i ij: >§—
b ~ (R

(R

(R%)s i;\\O: }g— (HS)——C[ f

(R%).

(R

—G\J Dé-

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

Y

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
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10

e
s
: (RS)b—/C@i §"
™ \_ o

s-~ t Rt 10 is selected fromthe group consisting of

Op (RB)bI (R b ~- (RB)c O/ (RB)Db (RS b ICO C
woBRByo7es O/ (R5)b (R b ao Oand (R5)c (RShOI/USA0060048448

77 WD 2007/ 075695 PCT/ US2006/ 048448 wherein b is an

integer fromO to 2; and wherein c is an integer from

O to 1; each R5 is independently selected fromthe

group consisting of halogen, [lower alkyl and nitro; O
(R5)b Oor 5 provided that when Ri - |s (RB)c 0 (O
then a is 1; or a- phar maceut i cal | e salt
t her eof .

(R° )b—‘T‘

provided that when
(Rs)c

,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
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
(R (Rs)b }%—-

(R
/ s
(R)s \ }g— (R%——C\i j{
(Fr"‘>c
CCL B SO0
and
(R
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3. The method as in Claim2, wherein 10 Rl and R2 are
each independently selected fromthe group consisting
w@boo7hysdrdgen and | ower al kyl; R4 is sel ected PCDDOS1006€048448

group consisting of hydrogen and | ower alkyl; a is an

integer from1l to 2; is selected fromthe group

consisting of OO (Rb (R5)b 15 (R5)c 5 O 5)6 @]

(R)Db (R\ | Oand (R5)b ib is an integer fromO to

2; and "wherein c is 0; 78 WD 2007/ 075695 |,

PCTMIBZEUEP (2 8nd8teges ok 1PL;iagWBRIRING i§ Akintegerfrom O to

.fromthe group consisting of hal ogen, |ower al kyI and

‘nitro; 0 (R5)b-~i\Rs provided that when - is

t hereaghi B° il independently aelestad tram fre-aioup: %qnsestm ¢f halogen,
.The method as in Caim3, wherein R1L and

th
"“f—'&'egﬁg %%(gﬁ‘dtl rfdependent ly selected from the group
consisting of hydrogen and | ower aliyl; R4 s

sel ected fromthe grg onsj skin Ffydr oge gnd
methyl; 10 a is angrﬁeer ' is sgl®cted
fromth_e group consisting of 2-(2,3x¢ 050-

5 benZYPYiderdhak Whan) | belfzo[ 1, 3] di oon yry, or

2-(3, 4- di( sdro- 2H benzo[ 1, 4] di oxepi nyl ),
2- (2, 3- diMy/@r o- berh?)o[ 1, 4] di oxi nyl), 2-(6-chloro-2, 3-
= N '
Rs— l 8-
A

(@)  then ais 1;

or a- pharmaceutically acceptable salt thereof.

3. The method as in Claim 2, wherein
10 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 alkyl;

a is an integer from 1 {0 2;

.E is selected from the group consistin'g of

O

15 S O

and

O

wherein b is an integer from 0 to 2; and wherein ¢ is 0;
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di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(6-fluoro-2, 3-di hydro-benzo[ 1, 4] dioxinyl), 2 15
w@ ehoronanyl ), PCT/US2006/048448
2-(5-fluoro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2-(7-chloro-2,3- dihydro-benzo[ 1, 4] di oxi nyl),
2-(6-chl oro-benzo[ 1, 3]dioxolyl), 2-(7-nitro-2, 3-
di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(7-met hyl -2, 3-di hydr o-benzo[ 1, 4] di oxi nyl ) &
chl @aghR Bdﬂﬁ?la‘?@d%hz‘é?lfctﬂ o Wﬂgrour) consisting of halogen,
|Oé%g§mgr§qynﬁmg dlhydro benzo[ 1, 4] di oxi nyl ),

oro- 2, 3-di hydr o- benzo[ 1, 4]d|0X|nyI)

2- (8 chloro 20 2, 3-di hydro benzo[l di

2- (2, 3-di hydr o- naph nyI) Cgﬁﬁ
2-(4- met hyl - benzo[ on ed th en D
i's 2 4- 1, 4]d|o 3 t hen i S
1;

dj -
dﬁﬁéhﬁ%\ﬁ’bﬁf’l calTy a cept abl e sal t Thereof.’ ais 1;
S. anﬁ&caﬁ;dam%@c%emabnewﬁmﬁmow WD 2007/ 075695
PCT/ US2006/ 048448 and are each’ i ndependently

sel ected fromthe group consisting of hydrogen and

4.Met hitha n%’fhb&a%%%%ﬁﬁ@c (WHBrk#E group consisti ng_ of
hdrogen ar; methyl; ais anlnteger from1l to

5
~. iR sed&tare erarqmmﬁ@egﬁlemby selesiad frag thye group conSIStmg of

AR AR o )

3 g R3Biscseigeted- frmnztb{egmwla ;comswyns; of hydeoaen apg-methyl;
[ [
);ggﬁw?or oégééf élJrhll gr gn)kl)enzo[ 1, 4] di oxinyl), 2-(7-

mst hyl=2Q- di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(6 bqﬁ hiz 3-di hydroh benzg[1,4] (ii ind_nyl_) an)d 1
2-(6\{-dvg [ ro- benzol 1, 4] di ¥
a |(ohar maceutSi %92{??5? JE%’Q{??‘Q@"@”E&P{“ lsltfb égﬁ ?%‘13 dl'ﬂ
éF?idPPQ]d]anﬁW' @(%niﬁqr:ﬂum&nﬂ) @(mmdydrb giar mul a (1)
I's selected” fro consi s
berg) 1 mqlowmleymﬁdq’!&- %xdm Wa?@L%‘élﬁthflqy'h]%ﬁ%ﬁN?fO'? 3-
d.ﬁ%%ﬁ‘ %%Ar[ @&I'o&m@déa( @@Bﬂ@ﬁ%ﬂd B8h[1apaRXIA, ©-

od of treating mania
(cboarpaiyl) r%'(&-iﬂﬂpm@t%diWTP@%\ZS?DEFBB@X'W@ ééwhlorerdef

diﬁg{i s Lﬁ}&# Hga @p&%lghﬁﬁgH?%g%]d%W%vﬂmtm -2,3-
dlhﬂd})o—ben)zdlh (@diokiny)o 22(73th62 3-dikydrorhengalil ghdiexinyl), 2-(5-
o iEh My - bBRLER: 4Rt RIA 31T BHbh6el Saigarnt abl @

benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-

: 2,3;dihydro-benzo[1 ,A]dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and

2-(4-methyi-benzo[1,3]dioxolyt);

provided that when is 2-(3,4-dihydro-2H-benzo[1,4]dioxepinyl),

thenais 1;
or a pharmaceutically acceptable salt thereof.

5. ~ The method as in Claim 4, wherein
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20 8. A nethod for treating mani a conprising
adm nistering to a subject in need thereof a

wo b@rapess i cal |y effective anount of a conmpounelCD1S2006/048448
formula (11) OCH3 O\\ .INH2 ONS OHO(Il) or a
pharmaceutically acceptable salt thereof. 25 9. A
nmet hod for treating bipolar disorder conprising
adm nistering to a subject in need thereof, a

therapeutically effective ampunt of conpound of .
f or rfal ang Y 258 AOMiDdePendetty peipciashion) Beipap cpnsistng of

her ﬁ@?ﬁét‘?\g,&N - 11N\ 20R(l) wherein Ri
an ~are ea i ndependent |y selected fromthe grouP
condRsisi sejected fropaithe @roup gonsisting &f ydrogerrand gethyl;

I . Lo
ls,gmea?}sgﬁw;gaégﬁl 9 @4'B. consi sting of hydrogen and

s an I hteger from1l to 2; is selected

FTroq t he group consisting of 50051 \ . (R)b 1l (R
-- (RB)c O/ O (R5)b ~- (RB)b\ \ Q\ Q ~

= /_ is selected from the group consisting of 2-(benzo[1 ,3]dioxolyl), 2-(2,3-
dihydro-benio[1 ,4]dioxiny!), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl) and 2-(6,7~dichloro;2,3-dihydro-benzo[1 ,4]ldioxinyl);

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 (28)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-
2-yimethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

7. A method of treating mania comprising administering to a subject in
need thereof a therapeutically effective amount of a compound selected from
the group consisting (28)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof. .

8. A method for treating mania comprising administering to a subject in
need thereof a therapeutically effective amount of a compound of formula (11)

OCH
° O\\S/NHZ

O
H ©O
S m
or a pharmaceutically acceptable salt thereof.

9. "A method for treating bipolar disorder comprising administering to a
subject in need thereof, a therapeutically effective amount of a compound of

formula (1)
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(R5)c O O(R5)b a:f 10 O/ ~Oand (R5)C (5 R )b (
wherein b is an integer fromO to 4; and wherein c is
wapooriteger fromO to 2; each RS is independePdT/¥S2006/048448
sel ected fromthe group consisting of hal ogen, 15
| ower al kyl and nitro; 81 WO 2007/ 075695
PCT/ US2006/ 048448 O (R5 R 1 ~. provided that when is
Oor (RB)c (RB)bi _ 0, thenais 1; or a
pharmaceutical l'y accept abl e salt thereof 5 10. The
method as in C 9, wherein Rﬂarﬂ R2|:dre each
i ndependent |y ed f mt he onsi sti ng of
hydrogen and | o yéﬁﬂﬁls'\gellﬂ' fromthe
group consisting~ef” hydrogen and | qyer R j; ais an
integer froml1lto 2; | RI ~ s 10 - is selected from
the\ghenqinconsisting of OO (R5)b (Rb} (R5c .

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 alkyl;
a is an integer from 1 to 2;

is selected from the group consisting of
) AN o ‘ ] I AN @)
AN A~~d ’

GO

o T4 LS8 f
(R%),

- O\CE T o O
(R%),

wherein b is an integer from 0 to 4; and wherein ¢ is an integer from O to
2;
each R’ is independently selected from the group consisting of halogen,

lower alkyl and nitro;
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O5 5b(R) (Ro>0O0 (Rc O (R5)6- (R5

YbzZlilxlliii?, \ OOand (Rc 0:: (R5bi 82 W
WQRB7h63695 PCT/ US2006/ 048448 wherein b is apCT/NSW0e048448

fromO to 2; and wherein c is an integer fromO to 1,

each R5 is independently selected fromthe group

consi sting of hal ogen, Ilower alkyl and nitro; O

(R5)b~- ~ s 5 provided that when - is Oor (R5)c

(RB) b\ \' I O, then ais 1; or a pharmc§utically

acceptabl e -salt theregf. 11. The An Claim

10, wherein 10 R ang+2 areq:@? Lndedendent\\5__

selected fromthe g{ow Jonsi s 9 n f = ydr o and

| ower, _al kvl [ el-eéfed from.the=gro nsi std.nng

of er8§ thgm’hleg‘wer al kyl’; a is an integer frorgl

to 2; gs)selectedfromthe group consisting of Op
RS)

(R%)s (i/i\(d)}g—

,thenais 1;

or a pharmaceutically acceptable salt thereof.

10. The method as in Claim 9, wherein

R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl; ‘

R* is selected frc;m the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
IS
(RO (Rs)b >—§—

(R,

T+ <R5>-{I f

(!fif")c

(R%,

o ]
/ .
S o ,

(R

and

82



10

15

(R5)c Il ~(R5), izZljilld (R)b\ \ OOand O

(R5)b~" wherein b is an integer fromO to 2; and
wob@rerweIt is 0; 83 WD 2007/ 075695 PCT/ US2006PCOHBL2086/048448

each R5 is independently selected fromthe group

consi sting of halogen, Ilower alkyl and nitro; O t R

t (R5)b provided that when - is O, then ais 1; or a

pharmaceutically acceptable salt thereof. 5 12. The

method as in Claiml1ll, wherein Ri ¢

T earaER 15 S8 dMBGREIror 5o g Ssraaf b 6 Pl from O to
1.hydrogen and lower alkyl; R4 is selected fromthe

group co 5Slstln of h drogen and met hyl 10 a | rh

i nt @geh Rt isrindependently selected Q’mthﬁgrggpé‘ar@@tmgo% alogen,

i sting of 2-(2,3-di hydro-

Im%grealﬂPPé{‘Eﬁ Qﬁg”;l nyl), 2-(benzo[1, 3]dioxolyl),

2- (3, 4-di hydro- 2H benzo[l 4] di oxe 1,0

2- (2, 3-.di hydr o- benzg di 0@551 yl 2-X[6- chl 3 2, 3-

di hydro-bénzo[ 1, 4] d |o>p;n ), '

2-(6-fluoro-2,3-dih r_o/enzo[1,4] ' (IJ ~2 15 :
ided)that when or

--2 3-di hydr o- benzo[l 4] di oxi nyl ),
c2 3- ¢hhydro-benzo[ 1, 4] di oxinyl),
exRze] 1, 3\dioxolyl), 2-(7-nitro-2, 3-
), 2-(7-nethyl
S g i oxinyl), 2-(5-
chi or o- 7, 3-di ydrcG enzo[ 1 t4=iedi ax nyl),

2-(6-brono- 2, 3-di hydr o- ﬁ §d|0|nyl),
2- (1@ Hhéﬁnﬁ?%Uticai'ycﬁWG’il%r}’ ﬁéﬁ? %»greﬂ di oxi nyl ),
2-(8-chloro 20 2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),

2-(2, 3-di Kdro naphtho[2 3-b][1, 4] di oxinyl) and
11. The method as in Claim 10 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 alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of

O o)
s AN
()5 w (ROs— O>§—'
O
S 2% N
NN SIS .

(o)

(R%) ——1—(?[ }g_
b
Z 0O )

wherein b is an integer from 0 to 2; and wherein c is O;
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2-(4-met hyl -benzo[ 1, 3]dioxolyl); t Rt provided that
when - is 2-(3,4-di hydro-2H benzo[ 1, 4] di oxepi nyl ),

W b@nozseds 1; or a pharmaceutical ly accept abl ePCT/US2006/048448
salt,thereof. 25 13. The nethod as in Caim12,
wherein 84 WD 2007/ 075695 PCT/ US2006/ 048448 R1 and
R2 are each independently selected fromthe group
consisting of hydrogen and nethyl; R4 is selected
fromthe group consisting of h¥dro en and net hyl| ; ﬁ.
i s @rcmReifcindepsrdently, selected trog B @oupLansitiing,ef halogen,

instd.ng of 2-(benzo[ 1, 3]dioxolyl), 2-(2,3-
lolbf iy gg'giﬁ‘?g‘fl 4] di oxi nyl ), , o
ro-2, 3-

- 2-(2, 3-di hydro-benzol[ 1, 4] di oxi nyl <

di hydr o- benzo[ 1, 4] digay! ) , ;x5 _

2-(7-chl oro- 2, 3- di hfdrp- nzg:f i‘?4]idi oxiinyl ), % 7-

nmet hyl - 2, 3- di ro- benzel1, 4] di oxi n , . 4
2-(6¥rﬁym-tg?g%'g’leﬁ‘ydro- belfzo[ 1, 4] di oxi nyT) and thenaist;
2- ( Gorla phafhateuttcaliydtidteptablbeanrahéretfdi oxi nyl); 10 or

a pharmaceutically acceptable salt thereof. 14. The
nmet hod of Claim9, wherein the conpound of formula (1)

12,5 Sphei@foddsandBinarowheiensi sting of
(25)-(-)-N-(6-chloro-2, 3-di hﬁdr o-benzo[ 1, 4]dioxin-
2- vl Reahd 1§~ aie eagh theepsndepiy saiacied fren e geaup tpisting of

r .15. A nethod of treating bipol ar
hygﬁégén LRENEREr aks; g bip

der conprising adm nistering to a subject in
needRt frcselected fromr thgadroupAanpistingeafthwasogern and reethyl;

Coma ERREI 19 e conel 19

benzoft+# di oxi n- 2-yl net hyl ) - sul f am de; and
phar rpgguf) cal | y .acceptable salts 20 thereof. 16. A

met hog L@y treatin i pol ar di sorder conmpri $i .

adni ni STer i HyS¢'6° 4 gﬂ'ﬁ] tgngtgqupr@éﬁlﬁtwg:%d%-f%Blehydro-
bd ALRY] RAgdbkIP)| 2-3@%2@{1!,mi@mmntz-ca,4auinmmmd of

fornmula (I1), O \\ | NH2 .
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-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1 ,_4]dioxiny|) and
2-(4-methyl-benzo[1,3]dioxolyl);

provided that when is 2-(3,4-dihydro-2H-benzo[1,4]dioxepinyl),

thenais 1;

or a pharmaceutically acceptable salt thereof.

13. The method as in Claim 12, wherein
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25

HS N rH 25 O (Il1) or a pharmaceutically acceptable

salt thereof. 85 WD 2007/075695 PCT/ US2006/ 048448
waze78me9sret hod of Claim9, wherein the net hodP@f/US2006/048448

treating bipolar disorder conprises treating the

depression and the mani a of bipolar disorder. 18. The

nmet hod of Caim9, wherein the nethod of treating

bi pol ar disorder 5 conprises treating the depression,

t he qania gnd the cycling of bipolar  disorder. 19. _ .

The Rieand R gre @aghrindepengenty selepiediipmdhe grovp sonsisging of

[ r conprises treating the depression

hthﬁﬁ%ﬁénﬁgﬁ?@QQf bi pol ar di sorder. 10 20. Tﬁe nmet hod

of B%ismelstediitoneitine greupreensigting of hydiagey angarethyl;

di sqrder, . ' ating the depression, the mania
and at%ear&g/ng?%gr@ﬁ?ofcg?, di sorder. 21. A nethod for

4 --~ ng bi pol ar depression conprising adm ni stering
15 subject in need thereof, a therapeutically
<l fettive amount of a co f I R4
CFD) dS eelaaipd from 1hep9§°l{rﬁ?grqgeﬁ@?% ohSiPeaFalIRBIpEND. 2-2.3-
dirggﬁa-zboéiﬁ%gf,gqmakihyn,321(9,@-amyar@mehﬁs[1941@&@«.@3@;19-@5%@»0-2,3-

) y en and | owe kyl ; R4 lected. fr
dlhs&rodﬁrwl‘wﬁ@pwwhgZd?-qﬁvgrpoé@ndléwelI@’-Béﬁﬁé#@él‘%’“@' 2~7-
mémgiﬂlﬁ,d-at { 61bfe'i195!(11,4%ﬁb)3hyl§'Z(é%réﬁbe@,?,ﬁﬂh{/dil‘ém the

~group consisting o O T 52)b,_ (R b >""" 86 .
benzo[1,4]dioxinyl) and 2-(6,7-dichloro-Z,3-dihydro-benzo[1 ,4]dioxinyl);

or a pharmaceutically acceptable salt thereof.

14.  The method of Claim 9, wherein the compound of formula (1) is selected
from the group consisting of (28)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-
2-yimethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

15. A method of treating bipolar disorder comprising administering to a
subject in need thereof a therapeutically effective amount of a compound
selected from the group consisting (28)-(-.)»N-(6-chIoro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically acceptable salts
thereof.

16. A method for treating bipolar disorder comprising édministering to a
subject in need thereof a therapeutically effective amount of a compound of
formula (1)

QCH
: A__NH,

OJ/\N/S\\
H O

O (1
or a pharmaceutically acceptable salt thereof.
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WD 2007/ 075695 PCT/ US2006/ 048448 (R5)c (R5)b- (R5)b
co~/ (Rc O O(Rb (R) and 5) ZiljJd:ili)lJd \/
W@ RByo75/ a., (R5)b wherein b is an integer PCDOSI6/048448
to' 4; and wherein c is an integer fromO to 5 -2;
each RS is independently selected fromthe group
consi sting of hal ogen, I|ower alkyl and nitro; O ~f R
! (RS b-" | provided that when - is 0 or (R5)c (RSb
\ (- Othen ais 1, 10 or a pharnmaceutically
17 ac c dfeamiethahbf Cﬂanm Qohereiry thermethe@' 9 &reading rbl@lar fisorder

co%&jcr)lr%ggqeedtﬂéﬁ%w el i%ea H%@Pﬁlﬁ@&i%l%@?t ed

i I'ng of- rogen | ower
al kyl; 15 R4 is sel ected fron1the group consi sting of

o R et Yo G e B

cofripPivekhredlingAheconsiestiong thed nani@ 668 the cycling of bipolar
disorder.

19. The method of Claim 15, wherein the method of treating bipolar disorder
comprises treating the depression and the mania of bipolar disorder.

20. The method of Claim 15, wherein the method of treating bipolar disorder
comprises treating the depression, the mania and the cycling bipolar disorder.

21. A method for tréating bipolar depression comprising administering to a

subject in need thereof, a therapeutically effective amount of a compound of

A
(CHz)a—-—N—-ﬁ—N .

o R

formula (1)

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 alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
] Z O ] ' 0
(R | (R >
' x 0
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(R5)C -1 j, (RSb >1 (R5)b OCO-0 ZIIXII:11J ( R5)c
Elliitl::ui:l:-- and O (R5)C (R5) O 5 whereinbis
waeoorntsger fromO to 2; and wherein c is an i PCBEYS2006/048448

fromO to each R5 is independently selected fromthe
group consisting of halogen, lower alkyl and nitro; O
B- (R5)b- +1 ~ e 10 provided that when - is 0 or
(Rc (RB)b1l)--- 0O\ \' t henais 1; or a
pharmaceutically acceptable salt thereof. 23. The
met hod a(sfﬁ)a O ai m 22, wherein 88 WO 2007/ 075695

PCT/ US2Q064048448 ~Ri and R2 ar geac (hqelhendent | y
?ele oyp c i_stifng dr 0gen and
(RM ) ; is act p consi sting
of h r al kyI 3~“an 0Tt eger from 1
to 2; R5~5|s selectedfromthe group consisting of

(R))e
AN ]
e IT O
(R®).

I D

wherein b is an integer from 0 to'4; and wherein ¢ is an integer from O to

. 2

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
provided that when

(Rs>b—€[:}§—
I

,then ais 1;
or a pharmaceutically acceptable salt thereof.

22. The method as in Claim 21, 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 alkyl;

a is an integer from'1 to 2; '
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(RB)b j)(R5)b (R5)c O (R5)b :P;~ (R)b \ Oand ziii;
irx:zz O (R5)b O wherein b is an integer fromO to
wQ200an0tsepherein ¢ is 0; 10 each R5 is i ndependeCit/Ug2006/048448

sel ected fromthe group consisting of hal ogen, [|ower

al kyl and nitro; O 5 (R )bl provided that when is O,
then a is 1; or a pharnmaceutically acceptable salt
thereof. 15 24. The nmethod as in Caim23, wherein Ri

and R2 are each independently selected fromthe group

consi g of hydrogen and lower alkyl; R4 is
sel egt & 1fjrom t he group consi sting of hydr ogen and
met h 1S
2007/ 07569555‘8%]%%@33%‘%6'1%22@"} Féﬂg'é indB50t ¢ om t he
, ' ), ?5-(b|nzo , c%<o|y|)
(RMT4Z- di Hydr o- pH-~ Héhdw j

2-(2, “benzo[ 1, 4]d| 2-(6-chloro-2, 3-
di hydr o- benzol[ 1, 4]d|0X|nyI) :

2-(6-fl u(iR%)—CZ 3-di hydr o- benzo[ 1, 4] di oxi nyl 5
(chro O
2 (5- |f13dr -b zg|1,4]d|

2-(6- Z0 Q 3] di oxol yl),

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

2-(7-met IQE{F)CZ 3-di hydro benzol 1, 4] di oxi nyI) 2-(5-
3Ndi [14]d|o 1) O5~6-b

' g)omyl , 5
(FQ)t('b_7 dlcl\or023dhdro enlto[ 1, 4] di oxi/nyl ),
' and

5 ,

wherein b is an integer from 0 to 2; and wherein ¢ is an integer from O to
1;

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;

I © '
5 .
10 provided that when s O or

(R%),

3900

,thenais t;

(R%s
or a pharmaceutically acceptable salt thereof.

23. The method as in Claim 22, wherein
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10 2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),

2- (2, 3-di hydr o-napht ho[ 2, 3-b] [ 1, 4] di oxi nyl ) and
wQ2qpaonevhyl - benzo[ 1, 3] di oxol yl); . provi ded PCHUSMNE0MS448

d\ RI'\ - is

2- (3, 4-di hydro- 2H benzo[ 1, 4] di oxepinyl ), then a is 1;

or a pharmaceutically acceptable salt thereof. 15 25.

The nmethod as in Caim?24, wherein R and R2 are each

|nde yendent |y sel ect ed fromthe roup, consi stin

f ..
g@wg{n@rﬁ@pﬁpun ependendly spleeiediirim ﬁ(_grgpaggynmstmg of .
d th l; 20 t
hy?ﬂ:g%rﬁéﬁ@%v%rélkw ogen and nethy a is an integer

15’ sel ected from the %rou consi t| ng
of B(lsaeieqtgdmogn thepyeyp consisting of hydrogen and ower alkyl;

di hyd yl)
2I (%%ogpﬁ%@éﬁéﬁ%%éz] di OXI nyl), 2-(6-chloro-2, 3-

di hygeo=Renzol 1, 4] di oxi nyl ),
2-(70-2 3-di hydr o-benzo[ 1, 4] di oxi nyl ), 2-(7-
met hy d|h dro enz 14d|0X|n

5 g %hﬁ)‘%?f nyl) and

2- (6 brono '251?

GEAUR FRNS

,4]dioxinyl); or a
er of. 90 WO

?‘ﬁe met hod of
ormJIa (I) IS

sel ect ed. from t he droup consi stl ng of
(2S)-(-)-N-(6-chloro-2,3-di hygrey,

benzo[ 1 4] di gxi Rz 2-yl rret hyl ) -su f/ de;pan
har cal ccept abl € sa tWer eo 27. A
( of l reat ng HFtd=mi depr gssi o corrp isi ng

adm ﬁ subj ec d
t herapeuticaMy efﬁectlve anmount of a conpoundan

sel ected fr t he group consisting

o- 2, 3-di hydr o-

5-y| met hyl ) - sul f am de; and

hcal | Y acceptable salts 10 thereof. 28. A
nmet hod T or ﬂaeatlng bi pol ar depressi on conpri sing

CherapBtth et o ehe R B 0 8 AR PHREETEls B o

10 each R%is mdependently sglected from the group consisting of halogen,

Roka >

or a pharmaceutically acceptable salt thereof.

lower alkyl and nitro;

provided that when ,then ais 1,

15 24. The method as in Claim 23, wherein
R! and R2 are each independently selected from the group consisting of

hydrogen and lower alky};
R* is selected from the group consisting of hydrogen and methyl;

a is aninteger from 1 to 2;
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formula (1) OCH3 OO S-NH2 H N %15 O (Il) or a
phar maceutically acceptable salt thereof. 91
WO 2007/075695 PCT/US2006/048448

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[1,41dioxinyl), 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-benzof1,4]dioxinyl), 2-(8-chloro-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and
2-(4-methyl-benzo[1,3]dioxolyl);

provided that when is 2-(3,4-dihydro-2H-bénzo[1 ,Aldioxepinyl),

then ais 1;

or a pharmaceutically acceptable salt thereof.

25. The method as in Claim 24, wherein

R' and R? are each independently selected from the group consisting of
hydrogen and methyl;

R? is selected from the group consisting of hydrogen and methyl;

a is an integer from 1 to 2; '

is selected from the group consisting of 2-(benzo[1,3]dioxolyl), 2-(2,3-

dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dinydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzof[1 ,A4ldioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl) and 2-(6,7-dichloro-2,3-dihydro-benzo(1 ,4]dioxinyl);

or a pharmaceutically acceptable salt thereof.
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26. - The method of Claim 21, wherein the compound of formula (l) 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.

27. A method of treating bipolar depression comprising administering to a
subject in need thereof a therapeutically effective amount of a compound
selected from the group consisting (2S)-(-)-N-(6-chloro-2,3-dihydro-
benzo[1,4]dioxin-2-yimethyl)-sulfamide; and pharmaceutically acceptable salts
thereof.

28. A method fo:treating bipolar depression comprising administering to a
subject in need thereof a therapeutically effective amount of a combound of
formula (If)

OCH
s O\\S/NHQ

O
NN
H O
S (1)
or a pharmaceutically acceptable salt thereof.
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