WD 2007/ 075695PCT/ US2006/ 048448 USE OF BENZO FUSED HETEROCYCLE
SULFAM DE DERI VATI VES FOR THE TREATMENT OF MANI A AND BI POLAR DI SORDER
CROSS REFERENSH LATED APPLI CATI ONS 5Thi s appl i cat he
benefit of U. Swa_ﬁr(é?gl sional Application 60/751, 493, Fegm%ﬁ(ﬁrk/ﬁ'ﬁds
Decenber 19, 2005, which is incorporated by refer ence her eininits
entirety. FIELD OF THE I NVENTION 10The present invention is directed
to the use of benzo-fused heterocycle sulfam de derivatives for the
treatment of mania and bipol ar di sorder. BACKGROUND OF THE | NVENTI ON
Bi pol ar di sUSEeOF BEpAR:-FUSED HENEROGYCIldD SUHLAAMIDE PERIVATIVES FOR

dopr ossi on. . Soms pUFoREATHEEY i AR AN RIEUERFROISRERR

mania, which in its pure formis associated with increased
psychomotor, acti v | YeRRe RERAERBIATOMES R1EHSOPL IdeREAgs e need
for sleep; inpulsi w%—a'nd—r‘rrpa'l‘r'n si ve,
grandi oBe, and sldieappicationclaialsl thedsoefit q)frUsszroenammiaﬁpqdiaail@ms
may 20 exp r

from schi zgg r engggeﬁ—ﬁékﬂﬁeﬁgﬁ?gﬁ{%%#hw& F JPQ@%%?QE?%E%‘%BG
with a ni xth@reindd iigsydirdiot or agitation and actl vation with
dysphoria, anxiety, and irritability. It may be difficult to

di stingui sh m xed mani a from anl tated depression. In sone bipolar
patients (bipolar!! disorder) or mania are

| acki ngg and 25 #lepie8Mi BlbRdPRWifeidd HEPEaRS &rb%r%%g.@@%fﬂérseyéw
periods of mld activation and increased energy (hypomania). In

cycl ot hyni culipgtdelderivatiyepdorthe trataIesl 6F MAskhang Bingdar Qjﬁ%"de[rsual ly

of relatively short duration, alternating with clusters of depressive

synptons that fail, either in sev rité or durationE to nmeet the

criteria of major depressi Gk M e chronic and

30 shoul d be pr asigolar tporddr is %@?&hlatrw&ﬂé&dEEf:ﬁér@ofdﬁﬂedlb@gﬂilﬁ'balctaﬁale
20Q7/ 075695PCT/ US20Q6/ 048448 i sod ei t her deBr essi on

made. gxo @e@ ‘f of

or mani'd cANBES KxMORE oM Many LornY ablo Fepressieny aBeRty 12
nont hs, anduffaf engetérentsu M@mw f emrt:& l mcﬁ it B9 parecfumrsie astbeéiated
term rapld C. CJ| i S usegP atJ nts have, Eour 0

epi sodes of¥ S&é’ﬂ?sé@ Y’ e%cﬁsswa.se@ﬁ %té?"e’%'ﬁi“sgﬁa'ieﬁé?ﬂ
occurs in &eb@@ﬁ%le@bt mmajlmem andadnlpsa&tnealt in pﬂgmamaacrdeemmme,l n

t d
Gyet unac s opraRGoSe it pifetines TS eifodl sl ihis, Hesfprig may
pr ol onged aimedepceslemstorisra&ai m@houdﬂqumxg hﬂi@hgui&hbbledforpatl ent s
have sustain d dlhff .cu

functi oni ngf‘ ﬁ?p renid. Hﬁlf @ﬁf‘? ‘F’F@E’f%‘g&% 8[ Bpﬁsgpyclg %‘é ure of
typical |y gqmyphainetefagitaton ahticatingtiory péts dyfspbtynmptanmty cmpiamdia:bgity)nit

m?gf/vhe:)hggz_xa?gg ch*ﬂc&lt td@]@h %UIQFI mlg}ez?r;'narﬁg u%@?&ﬁ%ﬁ a%grre norfﬁﬁl mn}e

to (a) i ncrlmacsledppms@aipo&wdi cm'eqtc@lr) 1*5% miltqrwwfcamiamn@rg}aqﬂu)g, and

hei ght gged

excesstve | ﬁ???a‘ggifé’?&”ﬂ'f%zﬁﬁséééé&? 53R 9l B8 G i caton
sl eep wi t hcnd iegrasedrsiongy imppgn@la)( e')’l @cmmm@&fmgéﬁbﬁ@ arenf | at ed -
sense of S‘?{Jmén@agrﬁyﬁﬁﬁ?amc( Bér|6c§§'d%@a§998f3féhatnﬂéﬁpémﬂt &@%&Ht §Ite(ﬁwlahﬁﬁt

of ideas; (1) I nmpulsiveness, poor |udghe di stracti bil ]

reckl ess beHHvPiyetesnaf dﬁpﬁsélvz@yﬂwpwvét@ﬂc@m in eﬁyemm%ﬁ e
hal I'uci nat 'rﬁQét thbrbrﬁé\%\ Hﬁ‘ﬂl'afo rRIRFESITP TAEFndEN HIEatidHE adl ShrBRfe and
limted to r ol ong sadness or unexpl ai ned crying spells; (b)

si gni f 39ant5'G%FEB@@‘?W"&WQN'?%St%bje%ﬂsé@éorﬁdh?éiﬂwos(sc'ﬁ m?ﬁ"?t ability,
anger, worry, agitation, anxiety; (d) pessimsm indifference; (e)

| oss of energy, persistent |lethargy; (f) feelings of gui | t,

wor t hl essness: Mgnlp%qqepyyplgaily emergé over a pefiod of days to weeks, but

onset within hours is possible, usually in the early morning hours. An untreated
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25 concentrate, indecisiveness; (h) inability to take pleasure in
former interests, social wthdrawal; (i) unexplained aches and pains
and (if re { ddrought s of death or suicide. Bipolar pgdi e hagh.
comon, afm?qozlghwlkoom of the population in the 30 Uni te(]j)e ?@1?@@548&&
Onset is typically between 20 and 30 years of age, but many
i ndi viduals report prenorbid synptons in |late childhood or early
adol escence. The prevalence is simlar for nen and wonen; wonen are
likely to have nore depressive and nen nore nani c epi sodes over a
lifetinme. ANBFAROT OTEGAUHPETIWER00BNINESANBe as sHork 48 sevaral ek er last
t he mai nst tr I i I | :
val proate %Sdlghpfﬁggéﬁgﬁérghg’q% ﬁaage%'gﬁ ?é%ﬁayga%igg%g@gﬁﬁgdﬁgﬁmas IS
| anot ri gi necdunsg.h&hddépme sspid qyhiirgeis URed foepaitrde what kavedfollir phimare 5
carbonate ig§;: 0. B0% | i Lt Lei @ :
appeari ng ieﬁ:;{&%c%s %@%e rsﬁeﬁﬁﬁsﬁqﬁpﬂg% g%a%gggg%%ﬁyfglgﬁa{:ﬂ%g@ ? et oim
pr event Bon Wiv%rd @llmadientsrahmestalipf wivora are seunendneone casasheapid
prevention : : ! i i e Lithium
B i st rat VAP G RGN 10EELRIEA, UREH hEToln BhUCH Snofed e
gast r oi nt edatragenigalicvioterad by picleagedipnlidapassa tipaimant. vpRIRKINGEIRlY,
10 skin er i i i B It GRIER t he
treatnment o Ifac tetlefr’lltaén)ﬁgfé ?lu% P%r?ﬁ? g;@lﬁlrtﬁ@% ?%t ed at@rf%rorréar}cuegaﬂtlﬁ‘d or tid,
and t he doswycEoserial fupetierEsgd by 300 ng every 2 to 3 days to achieve
bl ood lygvels of 0.8 to 1.2 nmeq/L. Because the therapeutic effect of
l'ithium may not appear until after 7 to 10 days of treatnent
adj unct i ve usagdafentssaiferagiiom higolas disaigeriyricpllyicampiain of s, epam
(0.5 to 1 rgusweigtypfed bf %pﬁﬁn&@%h@lr@ ot WheftlriRby g had frRdnic” or
Anti psychotics are’indicated in patients with severe agitation who
respond onl WIBBMNESEIVPres BetoRIEsssE RS RISEr dn chafiapis ghase
an. al t emat !é@ﬁn%t@rrm%bﬁﬁﬁe? buh@reCadt iRt itddbo QB R irerddddd pHystfal aRdmeemand -
poorly to it. Valproic am& rraa be hetter than lithiumfor P1 tlgnts
who expér i MWty FPAPNSFEY (fqighigned ieqd, GXaRIPEEPd aRITERIa 8Ny SPlar )
or Who presgiifidehts; @) Bx¥eshkias irBiesINng ldgerédsvabeliesm (d)adetragighbeed
gain are the npst common side e_ff?ctS' _E%pat ot oXi Cﬁ{?t‘léiand'
pancr eat i t i '8 SleEP YRRt SRPENphEiag 2 RZApNAess O Y AlRT fense
%t hough nogf ééllﬁ’—igﬂbipc\lrté}lﬁ@pE@@Finbﬁgﬁeb&h%ci&gﬁhoﬁghi&, gt lBTidg?_s; M

m ni strat,jon_ (. or Dbi ar_di.sorder. have inical effi in
the treat ne‘mp%ﬁ(’“’%'& sepﬁﬁﬁl"gj%'?ﬁ% ‘i”ﬁﬁﬁ%&wﬁv@c{?ﬁ@&sﬁk’? ﬁa\é‘abagéﬁg%ﬁat
ot her &t i coBELsSaNTE cagest (k) seliBics drelitalluetettians. o thessuamibeptas

topliamate may posses 0 t her uti e b fit. 30 The re .
nature of b? P%WWSE’ r g@? G615 n%ﬂ@&esﬁoa§2§r?{é?%? eﬁ%nceess, &ﬁrgeg‘p}r%?ﬁq
Conpl i ancé tryirfy sErien{d)signifitstwbaagds of dppetite qodrdserepditenaei® and
educati on of .concer f.amly r Ef f ant ident i . i
psychosoci allmt%gg’ﬁgrag‘%t%ﬁ’avt%?ﬁ%{ya |g§§r§%"'| bﬁg astrsgmllsgrrlpé% '@é(nrteﬁeg's@?gégagn '
WD 2007/ o7mym@wmmﬁmﬁrﬁa@ﬁmsmf quiilt, esarifilessnegal @ ingpility to
Ant i depy.ess ' j : [ L : )
o sevae: npdige ke huleanges PIRBRA, (NS pitns B8 1f R mEl AR
avoi ded dur sogjainuithdrenatidd unexpltainat agwsarrérainsamng §)ireruiging thoughts of
precipitati t?acﬂ’ : accel erati.ng the cycle frequency. Loss of
ef ficacy ngga t'%éaﬁ%y be observed with any of the nood-stabilizing
agents. In such situations, an alternative agent or therapy is
usual Iy hel pful . gjho)ar d'sglt&!%,'i‘?s EGthir affesthd 019 thE@opllatibhastha e
treatnment for mania an or for bipolar disorder. Pre er abl Y, t he
treat met obniipe Sitatesdi Qened &y hpinadliRebyean 2Pans S earsot Age. but many
depressi on ppg,iGhas FBHbR prdfRbfid éﬁrfngfcﬁfﬁé ¥h latd1ehitdrRad R Earyf advigiehte. |
e

di sorder COITEI’I ses treatnent of t degr ession, the marllka] %ng. t he
cycling thafhameevalanes tseyirdir tordrer fRRY §iuReayomen are likely to have more
depressive and men more manic episodes over a lifetime.

2



SUMVARY OF THE | NVENTI ON 15The present invention is directed to a
met hod for the treatnment of mania and! or bipolar disorder conprising

adm ni st er iyp@d09n0&esUb] ect in need thereof a therapeuti 9@?‘)[%2006,048448
ef fective anmount of a conpound of forrmula. (1) RAORL In

(CH2)a-N-S-N 0 R 2 wherein 20R1 and R2 are each independently
selected fromthe group consisting of hydrogen and |ower alkyl; R4 is
sel ected fromthe group consisting of hydrogen and |lower alkyl; ais
an integer froml to 2; WD 2007/ 075695PCT/ US2006/ 048448 wherein b is
an integer fromO to 4 and wherein c is an integer fromO to

each RS is indegﬁm‘iﬁ b%ﬁhf%c[%%’e Prra%té@sf YEAMRLA I Biptidrfs&ber,

hal ogen, | ower e present invention I's further
directed to2 HWCr\ﬂhrﬁRﬁ"ﬁ@rVQ‘ﬁ@aﬁ aad ﬁwaﬁmerﬁdﬁl%%ﬂﬂ effegfivepnmsiuig mania,

di sorder coppfd iIahMiGABIiA s eébr%sé@ phasel bﬂ'ﬁétreéﬁbd%%er@té fbel'itﬁf@:fm a
therapeutlcal |y effective amount of conpound formula (11)

.S NH vobooaty @7@5@5@%IUSEQWenmwhd?en&ﬁﬁﬁAPﬁ%é @ppéawmé} in1to
accept abl e saldekkhen®ffm also has a prophylactic effect in prevention of recurrent

mania and, to a lesser extent, in the prevention of recurrent depression.
Serious side effects from |Etﬁium adminisiration are rare, but minor complaints
such as gastrointestinal discomfort, nausea, diarrhea, poiyuria, weight gain,

10  skin eruptions, alopecia, and edema are common.

In the treatment of acute mania, lithium is initiated at 300 mg bid 6r tid,
and the dose is then increased by 300 mg every 2 to 3 days to achieve blood
levels of 0.8 to 1.2 meq/L. Because the therapeutic effect of lithium may not

~ appear until after 7 to 10 days of treatment, adjunctive usage of lorazepam (1
15 to 2 mg every 4 h) or clozepam (0.5 to 1 mg every 4 h) may be beneficial to
control agitation. Antipsychotics are indicated in patients with severe agitation
who respond only partially o benzodiazepines.

Valproic acid is an alternative in patients who cannot tolerate lithium or
20 relspond poorly to it. Valproic acid may be better than lithium for patients who
experiénce rapid cycling (i.e., more than four episodes a year) or who present
with a mixed or dysphoric mania. Tremor and weight gain are the most
common side effects; hepatotoxicity and pancreatitis are rare toxicities.
Carbamazepine and oxcarbazepine, although not formally approved by the
25 U.S. Food and Drug Administration (FDA) for bipolar disorder, have clinical
efficacy in the treatment of acute mania. Prelihqinary evidence also suggests
that other anticonvulsant agents such as levtiracetam, zonisamide and

topiramate may possess some therapeutic benefit.

30 The recurrent nature of bipoiar mood disorder necessitates l:naintenance
treatment. .'Compliance is frequently an issue and often requires enlistment 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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The present invention is further directed to a method for the
treatnment of mania conprising co-therapy with a therapeutically
~effective gpupborkeat | east 5 one antipsychotic and a 9@%%9{)&448
formula (1) or formula (11) as described herein. The present

invention is further directed to a nethod for the treatnent of

bi pol ar di sorder conprising co-therapy with a therapeutically

ef fective anount of at |east one antidepressant and / or at |east one
anti psychotic and a conmpound of forrmula (I) or formula (I1) as

descri bed hmnphasfsﬁmdifestgmem;gumitjr.nRandjémasskaﬂmdlbmtorcﬁ aecsardetimaa
met hod for

T hOS o B 8 P HeefngP BOb &l P AR R R S lng S PG
stabilizer %htwldageomaﬁum afoified duting (Maintenahes t’rea'mnféntlt)ecasusd@i;ﬂ"re ekl
herein. 15 -' LR | r I i
conpri si ngEag?FBéPt%{ J}ﬁobgggg%b%gwbﬁﬁgﬁga%t?'%q'grgéﬁ gaks Bgeﬁﬁgb@over
t her apedt i ctithe ynay b@@bseefea#wmlmanyfof mwnmdtﬂt@limm@gﬂdts desstchbed
above. Exengyjohi¥hQ0% %ﬁer‘n@t’ﬁ@tdg%ﬂt beurafRt gl hEBAY! 10 b1 Pot ar

di sorder conprising adm nisterrn I'nn t hereof a

t her apeuti cal | y effectl ve anmount of any of the conmpounds 20 -descri bed

above. %ﬁé‘%%edttﬁeprﬁ%ﬁé %ﬂteﬂe'&ﬁ rﬁh‘e&ﬂnéﬁt B heffigdnd

t he treat ment Of mani a I n anot her e odi nen resent 1 nvention
i s direct edonfor bipolandiserdent Posferaipplthe tr@atmant Ifrbipeler HisordgrsemnTises,

the pregentydiMet oPthd aes.%sgtorne&w@ketrﬁaﬁ.ae MGV BRILORA! tHY P&hRent of

depression. |In another enbodi nent c)Eresent inventron is directed
to the tredtiReRf deﬁor%rp@rapﬂ%ﬁ%tseat@?enﬂ ingherpressionetigoPREnRNd thee
present | ”V@Hm?ﬂwétsaré'dh%?éﬁénétﬂ: bieeldigatigent of the bipol ar
cycling. In another enbodi nent, the present invention is directed to
the treatnent .of the depression and the nmani a associated with bipolar

di sorder. In 30 yet another gmmmqw@ptm@mvgwp@hj nvent i on is
di rect ed to the treatnent of the degresal ne nmani a.and t

cycl i ng®associ at B RIS IPEEPnds depefed to PW?@P“JHB?%VG@H%@PHWB
t he pr esentamm)(/@ﬁlbipalhrlcﬁscﬂﬁéﬁ‘@él@@nbﬁg%dﬁﬂhi@@in@lb d s@@jtabm rhseﬂqhafeof a

di sorder co r|S|r1 ilization of cyc

2007/ 075695 '86@\! 8&%%@? [RBYAT e Om{’ﬂgﬂ%PEé’é iq Hsenti on is
directed to a rret hod of stabilizing bipolargéysli n/gﬂ DETAI LED

DESCRI PTI ON OF THE | NVENTI Q¥ “3Fe present | nventi is directed to a
method for the treatnent of 'r’rﬂry Daor-Wipotad di sor der
conprising admnistering to“a=stbject in need herﬁf

t herapeutically effective amount of a conmpound of forwul a () MO R1L
| (OH2)aN S N | Iwhe2i® n (0

20 R! and R? are each independently selected from the group consisting of

hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen and lower alky};
" ais an integer from 1 to 2;

‘ is selected from the group consisting of
) = O ; : 0
(R l (Ro)— >
25 S , Z~d




or a pharmaceutically acceptable salt thereof, wherein , a, R, 10
R2 and R4 are as herein defined. More specifically, the conpounds of
the presenuN?QMﬁmy#gp are useful for the treatment of the RRMoBossias
regardl ess of cause. Further, the conpounds of the present invention
are useful for the treatnent of depression, mania and / or the
cycling that are characteristic of, synptomatic of or associated with
bi pol ar di sorder. 15The present invention is further directed to

met hods for the treatment.of mania, bipolar depression, bipolar

mani a, bi pol ar cycllugﬂgnd / or bi pol ar di sorder Cbnprlslng

admi nistering to a_subje eed thereof// th M th at | east
one antidepressa i c‘agent and / or
at |east ondlnpo a (1) or fornula
(I'1) as 20 descri Blpola ' is psychiatric
di sorder characterized by unpredlctable SWi ngs in nDod from mani a (or
hypomani a) to depresﬁﬂ%g As used herein, the ter "bi pol ar di sor der
shal I include bipo I . g. Sin 5 eplsode nost

recent eplsgﬁ% h r §c nt % .nlc recent
epi sode m x plso e depr ssk --- nost/r cent epi sode
unspeci fied), bipo rdeoTl, cyclothy er anghbi pol ar

di sorder not otherw se speC|f|ed ( ds these terns are defined by
their diagnostic crit@®ia, in the Diagnostic and Statistical Mnua

of Mental Disorderss / 075695PCT/ US2006/ 048448 Edi ti on,
Text Revisiﬁ?n Al Associ ati on, 2000 (DSMIV-TR)).
Preferably, & gcharacterlzed by depressive and .
mani ¢ (or hypomani p ein the phases cycle. Preferably,

t he bi pol ar disorder is blpolar di sorder | or bipolar disorder II

5As used her ei n, whésin brisratiivieigat frosh@ke 4 and whereing ia avrinteges fioo 0 to
nood ph%se regardless of underlying cause. As used herein, the term

"bi pol ar naﬁla" is intended to nmean the mani a associ at ed mnth
characteristic oéacm RS jeiptlepaindentlyf seedipg dloar thdi grotpetonsifing, of rlfeidwas

of treatlnq ﬁkf pmﬂjof the present invention are directed to
met hods whi C nmgnia and / or 10 nani c phase of blpolar
di sorders. : As used herein, the term "bi ession” is

i ntended to nean the depressi oi at(ﬁﬂéwnth ar act g]stl c of or
synptomati ¢ of a bipolar disor o hus it Hlods g bi pol ar
depression of the di rect ods i ch
treat the depres%f&ﬁF%ﬁﬁgyQ&gﬁepresse phase of 15 bipol ar di'sorders.
As used herein, unlessﬁﬁthermnse noted the terns "cycling" or

"bi pol ar cycllng shal L fer @da._the alternation of nood between
depressi ve and Charakteri stic of bipolar disorders.
Thus, the pfR3 inclu —20 met hods for the stabilization
of said cycling, n%ted t decreasing the
frequency of the cycling and /~or decwé %”ﬁdﬁthe magni t ude of the

mani ¢ amgd /- or depspharmacedtastls acAsptabrtsdietheravf. t he term "nood
stabilizer" shall include any

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

OCHg,

\ ~NH;
:J//“\N \
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25 pharnmaceuti cal agent which controls nood including, but not

limted to, lithium valproic acid, sodiumval proate, carbamazepi ne,
| amot ri gi NQyq bRhispd@t e, and the like. Mre specifically /%SHB(? 9445
stabilizer 1s any p \ar maceut i cal agent which stabilizes e patients

nood may act as an anti depressant, an antimanic or both and bi ases
the patient nood toward euthym a. 30 As used herein, unless

ot herwi se noted, the term "antidepressant' shall nean any

pharmaceuti cal agent which treats depression. Suitable exanples

i ncl ude, but ar eon@phiimatadically roreptablersaiidhedade i nhibitors such as
WD 2007/ 075695PCT/ US2006/ 048448 phenel zi ne, tranyl cyprom ne,

nocl obemi de, and the like; tricyclics such as im pram ne,

am triptyline, dEsepressnhéventonis e daeciedde s methacdior i treaimeent of
trimpram I

such a5 mapr ST aaPREAl BinefNSPR Bina Bl drbkiiys BB o fast
and the5l i kene Bniipsyshetiopypricdeomspownd pf mm@b@ﬂmumal)ﬁseﬂaacnbed
Serotonin YRYIAKPnE MLk Ml ARtTd WRKEIIE o RBIHdPo s treatment
paroxetine, citalopr uvoxam ne, and serotonin recepto
ant agoni st sOfs‘%IEﬁlaaéilst%ﬁ%fW@S'naﬁé"’lhﬁl@wmtb a tharepewically sftegiwer gi c

reupt ake i niyhBUhPSPa1IHESR G Hﬁi&eﬁr@é@dﬂt @nd 7oy BefdaRf 8Re ARHpSS L ed a
nor adrenergi c and specific serotonergic agents such as mrtazapi ne,

and the 10 $qrRBOURDPhiarawsa (lh@rwwﬂeaﬂe gerfiassribed fesgian The present

r eboxetiigne, in3BRtidMR fuktker dﬁédt@!ﬂfié"a rﬁ@iHo@GPBF #ﬁﬁ?é'ﬁtﬁﬁeﬂk‘%hbﬁﬁalé}%&ﬂbpn
and the |ike; natural tElro ucts such Kava- Kava, St. hn's Wrt,

and the |i k@mﬂf@f’ar"fﬂ Bﬁﬁyemﬁsthgfﬁﬂﬁwﬁ@a'%ﬂ%g?Iaﬁ%?‘lﬂt(ﬂ*u@h@a“”t ane
the like; andoReNASIRARARES cORpdUAT df?dﬁrﬂilé@l?bﬂf&hﬂﬂé(!’%&@éé&%dand
the like, and the |ike; conpounds targeting 15 neuropeptide receptors
such as neui®®ihi n receptor antagoni sts and the |like; and hornones
such as triiodothyronine, and the like. Preferably, the

ant i depr essant sel ted fromthe grou sisting of fluoxeti.ne,
i pr ke, - bupr SYFBRTERal B A BBFER 620G Bene e,

the term a@cﬁmpﬁy@hﬁg rt@ a dubjddttiended tharebhg thdaseutivally @ffectige aviount of

limted to (a) i cal ditjonal antipsychotic such..as,
bhanot hi oo kot ¥R Sainpdinds deibed e, BebiIBing fie RiEAsFR s o
per phenazi nmetttdsd b Wepiclzipbiar dissrdergsraprsing hdntifiseximgtibenssbjé¢edn

t hi ot hi xene ent X o] nes al o i .do]

di benzoxaze%??‘l% e(rga# %B‘%{QBF%%/ yfq‘%ﬁﬁY%FW&éj'ﬁBﬁp%w %Stﬁ-'e rp‘n%%“r?&one)
subst i tagt eddéssriad aslesse( eg, sul pride, ami sul pride), and the |ike; and
(b) atypical antipsychotics, such as dival proate sodi um .

pal i peri done, clozapine, risperidone, olanzapine, quetiapine,

zot epi ne, zi pr asirdamemtddirpent, diom preseet ospntiom s, dindwed b thd Meatment of
sertindol e, QRS S
sonepi praz oine ar ﬁ;‘z)igrﬁ)ét% g%ﬁl\%@ﬁl@ rr%ﬁd td%‘%@%béﬁnv%%ﬁ%gg&?gﬁgﬂf?
OX-516 ( Cortreat}nerS@f Hpolasrenian) In apthacemiradisiant, thamresent inyeqation igp

2007/ 07 5@&9?%9 004 QA8 HAEN: of b;;_;ﬁlar gﬁ_)reﬁsmn TI} anoguar embodiment, the

2- met hy hyl-1-pi perazin I eno benzodi azepi ne,
known as oI presgpl n‘efeahqn@gwcst@édome eatmanief bigolay disordes) Inaneibef u|

for the trealmRmekt, wbﬁ%@m ﬁnaeanoﬁw zétﬁéw ?dltn‘eqwatmewwﬁfe b@@u;re

mania, mld anxiety States and psychosi s; a _recomended dosage
of 5-30 ny/ E¥§lings *E@P@?%Wb%d‘mmgﬁhééﬁfe‘fwy@eﬂ‘@ﬁ ’%d[‘ﬁgﬁ?dﬁeftﬁ?ence

Kapl an & Sag@gimentitRe GBgRsEsych AR totaned aMé@Wt}ﬁ, bzﬁﬁmeliéaarder in

Edition, Volunme ||, Lippincott WIllians, & WIKkjn (ii_I P
2000) ; 30 yet another embodiment, the present invention IS irecte tot eteatment of

8- chl or o- 11t{AqapidRyibnl tH Pehazany e Sitidy beszektueldn bﬂﬂﬂalﬁﬂime In
known as cl ozapi ne and disclosed in US 573

clinical 10¥8%aReIRGr Pﬁ‘btoﬁ'é“?'?fe SiRsebt 'n§8ﬂ€%ﬁ‘lﬂ'(ﬁﬁ%d3% ?tﬁ\émﬂtﬂ?r

treating bipolar disorder comprising stabilization of cycling. Thus, inan .
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312-14-(6-fluoro-1, 2- benzi soxazol - 3-y1) - 1- pi peridinyljethyll-6,7,8,09;
t et rahydr o- 9- hydr oxy- 2- met hyl - H- Pyri do[ 1, 2- a] pyri m di n74- one, known
as pali peri known as 9- hydroxy-risperidone, d S
Pat ent 25 gﬂ%%@g 9%%9 useful for the treatnent of psychgé:];’rUbHﬁ‘%"gﬂ‘8
di sorders, with contenpl ated dosages in the range of 0.0lng/kg to
about 2-ng/ kg body wei ght per day;

112-[345-chl oro-1-(4-fl uorophenyl)-1Hindol-3-y1]-1-

pi peridinyliethyl]imdazolidin-2-one, known as sertindole and .
di scl osed | ¢mbsdiFagntntheneresantinvemin, iswinestadsormmeitodef stabilizingdpelad
US Pat ent Ngcﬁﬂ 5,238, 945 disclosing the use of sertindole for the
treat nent of %lzophrenla wth a starting dose of 4 ng/day, with

i ncreases of 4 ng every other day up to 24 ng/day, with final
recomended dosage rangg=giy £ HESERIPHORIOE KK RivENBION

2007/ 075695PCT/ US2006/ 048448 & Sadock™ s Conprenensi ve Text book of -
Psychi atfry, Seveh® PeRgant dwention imeirggtaditeasnethed fpr thestraativenk pharania
Phi | adel phi ghq PBr bi §a7r diéérder eSlABNising administering to a subject in need thereof a
512- (4-di benzo[b,f][1, 4] thiazepi n-11-y1-1-pi perazi nyflet hoxyl et hanol,
known as qUBEIERAUtEalv aTartva y8RHNt of 2 eomRewid oNPraUR g) 288 for the 5
treatment of schizophreni a; mnth a recomengded~dosage of 25-800

ng/ day, preferably 150-750 ' (PhyS|C|ap sjj Desk® Ref erence; Kapl an
& Sadock's Conprehensive T-XgBobv HYyehtidt+r$—I$event h Editi on,
Volume |1, Lippincott WIIiarks~4& Wtkins: Phil defhﬁ , 2000);
5-[244-(i,2 di benzoi sot hi azol -3-y1)-1-pi perazihyliethyl | -6-chloro-1,3
- 10. di hydro-2Hindol-2-one, known as ziprasi done and di setesed in

US Patent No 4, 831,031 and US Patent No 5,312,925, with i ility
in the treatnment of schi zophrenia dlsclose b erl%gPtent R
4,831,031; with ¥ #OCSHNRRELAIYSScRPIBPICAR 1t Wageii tha &R

p][ ez gr rﬁﬁGgH% age Fi"Oeﬁref@é ﬁén%ﬂﬁﬂ@fﬁzéd erabfmgﬁemﬂ rth‘éecmrhpcﬂwm‘s cﬁf&h@pse
0 to

rrg \E/F{/ a}ﬁl %n & Sadobk’' s Lﬁfréh rehens ¢
Text book ofPB 9emna?r=yong S the BRAREY § Mang.dpeak ‘istsc’

W lianms & ddude, nBurtiby, hraedecbrnbbandso@r thazb?@sea«ﬁ’&veramﬂcare el for the
sodi um hydro en bis 0& ent anoate),

o) as di val pr.oex
codi um  desteR SR s sk ST W i Rt et e
for the tre@}rﬁﬁﬁﬁn&fc@%ﬁ@se@blm iith igdlar/@iSorprday with a maxi mum
recomre ed 20. age of .60 / kq/ ans Ref er.en
The term " subj eg?ﬁ SPRIE A ‘é’PﬁS Purré'pélﬂi%t:{e W@ﬁﬁgﬁ fmpﬁ"SftEeai%ﬁ?‘ of
manmal , nosinapis fdictal deprdasivanbipotay riWablelpn!atrh:gclirlg and / of bipolar
treat nent, bseci}avatl on.or e

e h .
' Ther apeut i $&PT mqg%aéﬁ%wﬁttanné usé‘(?’% ?repé?grtrléaﬁg? ehHerans
of active canpashoneanfidepreasanitarck oraydersttonat ardipsychatict agent and / or at

bi ol ogi cal %sggﬁ!aﬁ@&gd CEBIREP End B Arid e SYRhER ()8 BRhuaPHgTn

that is bei a résearc rrnarian tor or
ot her -2 ni desaribashiredein.ncl udes 30 al |l eviation of the synptons of the
di sease or disorder being treated. Wherein the present
invention is directed to co-therapy or conbination thera

conpri si ng admi nBiralar disardst ippevahratrie discsdeipiacioyized bvwmﬁcactebbe
St Sopy ess shitos 38 190 FRE B0 DRENEA 1 BRFedsi. s used ero, e
term “bipolar disorder’ shall include bipolar disorder | (e.g. single manic
25 eplsode, 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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"therapeutically effective amount” shall nean that anount of the
conbi nati on of agents taken together so that the conbi ned effect
elicits thegy i ol ogi cal or nedicinal response. F

t he therapeut ?@H’!Pﬁ&) ef fective anount of co-therapy Conp?f:'gl%ﬂ]ﬂm&us
adm ni stration of a conpound of forrmula (I) or formula 5 (11) and at
| east on antidepressant and / or at |east one antipsychotic would be
t he anobunt of the conpound of formula (1) or formula (I1) and the
anount of the antidepressant and / or antipsychotic that when taken
t oget her orEd:equ,e'néxtaFRé\;is:bavAmremmspeiﬁiaﬁfcsfdeehHin P800 (DSM iV-TR))

t her apeut i ctive, Lt w reco n| zed b

Sk T bed i n pieidaBl. 6 bibrardfiimgl i diartiotizef bl SfeRrss 8 gt maio cor

t her apeuti d@}doynwh{:)epham ammmn thaphased blex Bpfeeatdpdie bijdiar diconietr
of the conpgyl a (Il') and/or the amount of
the anti deprgeg%l%{d'astﬁ i%r%aaot'g'gcg&%r |hc i ndi vidually may or may not
be therdpeuticalhy ueéd dereinetheAs ma dahniadr shiafl, 1n¢lhdetrmms of agnéaiie magycd
and " comnbi n rgam;

need there ELS% r%@h@%e?fﬁd%nﬁhbggﬁ%rg §g§e ounds o'?eﬁeor rrﬁﬂ%dlff) or
formula (I |manm”0@mﬁeneledi Mmﬂaﬁwrthemma aﬁ@@@é@ﬁtwmmwﬁt@t@ofmd /

or antipsy

formula (I I%’W’Tg]’t&ﬁe an B@E%r ted*sg?éﬁ (s ((ﬁ%thgéris aﬁ{rggﬂl@cﬁgb (g ne{?gf
admi ni st er édelyesent igventil arergitasted & m@thoeﬂﬁewghyreas tpumanisegng/ or
separ at@] y ceutical fernulation. Were the
corrpoun’?(s '%QP%%ﬁdr%ueaOf% ?‘Lﬁ?dg géérr}gl &@QI ) and the 'antl depressant(s)
and! or anti psycﬁ%t—'ﬁ@@é")eé‘?la thedsimhi ‘Binclagdepressieon’se dnigodag o maamsthe
the nunber @écﬁrgeéaeea%saema SHE! ShRRErdR of O s ARGBNRARRAWIpSRY e

t he sane or ferent onpound(s) of forrmula (1) or fornula
(1) and th‘@s‘afrﬁelrdérbpés@&ﬁ?‘{%Oféfﬁﬁtinérblwa'éﬁ?lP'iﬁ’é‘?@ﬁcﬁflﬂé% pyeRgypt prvention
admi ni st er eéﬂrevc:@cﬁé@tosa@hém dhicherithd aBbREsRh AT & dgrasdiphase of
Exanpl es_ of suitable methods of administration include, but are not
limted o, biBplar disakde®yenous (iv), intranuscular (in), subcutaneous
(cc), transdernal, and rectal. Conpounds may al so be adm ni stered
directly to the pervous systemincluding, but not |im s

i ntracerebral, iffugedherpiguraless shenyt d@?gﬁ?%wmsr icé'ﬁ 59 Por “bipolar
[ St rat hecal eymmbg"ailﬁamtr@falto thé bii@mationbf m;dmv bétﬂve@ﬁﬁ:ie@ms%&\}e awm;@f
adm ni strati on by deliyver tracrani a ntraver

and / or cakPRASSIRLETS Gﬂ*'?'ﬁB[%tr lﬁﬂﬁ% ﬁe\;rr%:‘s hel-ﬂrgsga Sﬁ'ﬁ %Tcgpe
forml ed | ) methddy fa tes Elab)lizatich bheaidriytkten idading( Bt ratdinfitealrto,

h WD 2007/ 0756 5PCT/ 52006/ 048448 ad d
accordl ng. 1 DS UPRATBINRSEASPoRP! R AEING g raReoat d g TR Fe o

di fferent tihmaadimrarrtg/bheem35189pbase¢1e t herapy, concurrently in
divided or single forms. 5ln an enbodi nent, the present invention is
directed to a nethod for the treatnent of depression associated with
or characteri sti Asafsedhegmptienerndnefodstallibzendisball twiudd amanot her

embodi npnt, L he present Qéﬁé‘?@%ﬁp hfold i S5 ftlitdn dmppﬁmftga 1. Nhium,
treat nen OP manli a assocC ?I of characteristic o or

synpt onat i cvalprdi¢ poldascdiusoraisroate caybanmazepines laén@dsinﬁempira(ﬁte and
present 10 {H?evlﬁ&t' Bréé Siifsiled M Pstib aﬁﬂ.sjfm ;sﬁlaenﬁarc%aaémrggem which

cycling (between dep oS on and- mani a or reSS|ve and
phases) asssigbiized ’EW patientsdnaph a1aTac BEANRNTEEGIRANG AT ﬁ'&“"ﬁf—mlc or

bi pol ar di 586@1‘3{]@ Sir&g%% tqggg%wéc}@{m%mhydrogen invention Rl is

selected fromt consisting o and nmethyl. In
anot her3@nbodi ment of the present invention R2 is selected fromthe

group consi sti ngAqué@a\‘iq{é}Eﬁﬂ uRltds Bidiise ﬁtﬂteﬂe§heal@%h‘ﬁhtlﬂgbﬁﬁh§§?iﬂ sigdl)
the present invention R and 1:12 are each hydroge

e Tt | meBgL AP RS HEAL A4 IS SRS R Saeit] SheR B BRRRIES

include, but are not limited to mono-amine oxidase inhibitors such as
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I n an enbodi nent of the present invention b is an integer fromO to
2. In 30 anot her enbodi nent of the present invention c is an integer
fromO0 to Zyg 5&%@W%@her enbodi ment of the present invengipRickhol/SsdR

i nt eger fron10 to 1. In another enbodi nent of the present invention c
s an integer fron10 to 1. In yet another enbodi ment of the present

I nvention the sumof b and c is an integer WO

2007/ 075695PCT/ US20061048448 form 0 to 2, preferably an integer form
0O to 1. In yet .anot her "enbodi nent of the present invention b is an

i nteger fr oph\@&izm@ taaulyloypremine,irsosiebemide] ahddhe fike; DicydicsGuch@sCl R

gr oup- cons BPap 9r8BuBhENdiR ERIAE e RS RELER, bR,
benzo[ 1, Blpwihg.1¢hioRipragine damgramngenbiie, iked tetramyclisd gych as
c

6-chl or o

6-fl uorom%p%@hgy%?%t%enzd% ‘%Sggl“g%lgn %m ngrrtlfeﬂsme anFJ he like;

5- f | Jor otri2z@lopyadinky duob bertza)z{oﬁonedamﬂthwilge serotonin reuptake inhibitors
-(7-chl or og h 4 I
hl or o- be nzo%ﬁ%{ﬁug)ggtﬁ ?Q?t%[hil'ne Eagrlo%ﬁﬁ'é/ c,)taIOpram fluvoxamine, and the like;

met hyl -2, 3- ﬂéé&}ﬁ%&@%ﬂ%gk@ &5 vbwsr@daﬂ] ds?ve(rﬁa ), Hiikradigta M 4HE e i)

2-

2-

2:

2-

2

2-

20 7/ 075695PCT/ US21 enzo[ 1,4

2- ( 6- br ono- poRMENYdiCErskeRasgific a@giaeraiziagents such as mirtazapine, and the
2-
2-
(2
2-
pr

(
(
(
(
I(
(7-nitro- Qet@tqj]immapt@arztgggn@]w@h gg/hgfazaderie, and the like; serotonin
t
0
(
§6 7-{H chfygy. Q%rgtl{ggQWrg Fé ﬁ%’j iflibrd bQ&‘H Y |réboxe’nm:—a and the like; atypical. -
£

di oxi n
RIRN BN th@ﬁﬂ}e natural products such as

8-chl or o- 2, ro- ben
3-di hydr@ﬂtﬁfﬁiﬂﬁ%ﬁi{@s sugh p
4-met hyl khenzeka, Sl %w‘ool wﬂ&n aabﬁh@maé N6 taP O BRSO EudiEs s-

(
resent invention IS selected fromthe group consistin .
2- (benzo[ 1, et]i%rqsakaﬁmsmmzq andibaifiksiAnst npERPBPdeq ﬁﬂ%y%%vyotmpm-

2-(6- chl or orelgadsi hwﬂﬁsn@anaqhém&&c&mfhmlk)a, c@mbbufidé edrgeting-
di hydr o- benzo[ 1, 4] di oxi ny

2- (7- rreﬁwl a@ur@pgpﬁ&% Fqge@éﬂrfo?[@hzﬁsdnwphwr) recgptcg antagonists and the like;
br ono- 2, 3- dahcyﬂbﬁnb@éggﬁdh ék@hbﬁ&tﬁ%&ﬁm@%d the like. Preferably, the

27(6, 7- di chl or 0- 2, 3- dro- {;enzo lggl I OXi g_}/lﬁ))f(ljF | n anot

embodi ment Bf‘t’qf%%e?ﬁaé'@ seleRtpehiromihe pkoup pensistg HW@“@T’H‘R" amine,
consi sting B&%r% pich, Sefifadne abenaelaling] di oxi nyl ), 2-(7-

nmet hyl -2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ) and 2- (6 br ono- 2, 3-di hydr o-
benzo[1 ,4]clioxinyl).
20 As used herein the term “antlpsychotic" is intended to includes, but are

is not limited to (a) typical or traditional antipsychotics, such as phencthiazines
(eg, chlorpromazine, thioridazine, fluphenazine, perphenazine, trifluoperazine,
levomepromazin), thioxanthenes (eg, thiothixene, flupentixol), butyrophenones
(eg, haloperidol), dibenzoxazepines (eg, loxapine), dihydroindolones (eg,

25 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-

30 81742 (Sanofi), CX-516 (Cortex), SC-111 (Scotia), NE-100 (Taisho}, and the
like.

More specifically, atypical antipsychotics include, but are not limited to:

g



151 n an enbodi nent of the present invention R5 is selected fromthe
group consi sting of hal ogen and | ower al kyl. In another enbodi nent of

the presentyd ieMskan RS is selected fromchloro, fluor Dy.
met hyl. I n an enbodi ment of the present invention, the E?E@g%ﬁ@(gg{hgr

on the 20 conpound of formula (1) is in the S-configuration. In

anot her enbodi nent of the present invention, the stereo-center on the
conpound of fornmula (1) is in the Rconfiguration. In an enbodi nent
of the present invention the conmpound of forrmula (I) is present as an
enanti oneri cal | \2-eethylHet-miethyiriepipeleningiln1 O ahinef2abibilmereoidia 22pine,
enrichment (%.ee)_ i 18 f r

t han about I‘gléé%% %P@%@gﬁ%ﬁ:@% 8?’3@‘%{“ ?%a%ét‘g%to@éggg%a’g é?%gg u%%]tu‘??or
pr ef er abl y the éwatmentheirschirnophr®d9o schizophreniform diddideiromalte andodali midat s
of the pre it LAA el : i bsi | S
el cot ed f o sty SRS Sl ny oS i A3 o hRlepldRd shieb S oF 8788 IR
20071075695Peirraldy GobA oudday (Pl sicen’'s ReskrRefeyernceafapkgn &&adock's

i ndependent WalcIRVA i A t
of subst i T (O BRIEFSRE ARSI P RTINS SRR ELNbHEP bR fVippiS
5Repr esent aVilliame &WydlingsPbiladalghipr 88t i nvention, are as listed in
Tabl es 1 bel ow. AdichitAd- - o LRE LR ' i as
Tsted in Table P Faa o BE Ry SRR Tl i
"stereo" ddioMEsas Alozapiteand siriaeddn Lo Patentio. Cab3bA7 4t with sfinieale
het er ogcl eddc3Gh MWe dbatrhéntSdraichRSphtiifda (MB&RdP H8dgRAk).ON IS

listed, the conpound was prepared as a 10m xture of

st er eo- confiiHea Ago)] | finp24.652 (1988 Witgrmfacommenged degrge
the ster eO'dfquf.S&UOaﬁ%/@Qy,Vﬁ%fé}ﬁE@CbW%@ﬂl@ﬂéﬂPWér@Q'déﬁkﬂﬂéﬂeﬁé}ﬂﬁ;
starting rr%%erlal. Tabl e é: Regresentatlve Conmpounds of Fornul a (I
/- . IR AR S13rdeqikgpRromprehensiye | gxtbrek okPRychigirygSeventh Editior,

Volume I, Lippincott Williams & Wilkins: Philadelphia, 2000);

15 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)piperidino]ethyl]-2-methyi-6,7,8,9-
tetrahydro-4H-pyrido-[1,2-ajpyrimidin-4-one, known as risperidone and
described in US Patent No 4,804,663 as useful for the treatment of psychotic
diseases; with a recommended dosage of 0.25-16 mg/day, preferably 1-16
mg/day, more préferably 2-8 mg/day (Physician’s Desk Reference; Kaplan &

20  Sadock's Comprehensive Textbook of Psychiatry; Seventh Edition, Volume i,
Lippincott Williams & Wilkins: Philadelphia, 2000);

- 3-[2-[4-(6-fluoro-1,2-benzisoxazol-3-yl)-1-piperidinyllethyl]-6,7,8 9-
tetrahydro-9-hydroxy-2-methyl-H-Pyrido[ 1,2-a]pyrimidin-4-one, known as
paliperidone, also known as 9-hydroxy-risperidone, described in US Patent

25  5,5158,952, useful for the treatment of psychotic. disorders, with contemplated
dosages in the range of 0.01mg/kg to about 2'mg/kg body weight per day;

1-[2-[3-[6-chloro-1-(4-fluorophenyl)-1H-indol-3-yl]-1-
piperidinyljethyllimidazolidin-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

30 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 to 20 mg/day (Kaplan

10



. _ | Stereo (CH2). NR4 al R2 1 2-(2, 3-di hydro- benzo[ 1, 41di oxi nyl)
CH2 NHHH 2 2-(benzo[ 1, 3]dioxolyl) CH2 NHHH 3 3-(3, 4-di hydro-2H

benzo(1, 4] d@%Rphxsy CH2 PCT/US2006/048448

10
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30

& Sadock's Comprehensive Textbook of Psychiatry, Seventh Edition, Volume
I, Lippincott Williams & Wilkins: Philadelphia, pp. 2467-2468, 2000); |

5-[2-(4-dibenzo[b,f][1,4]thiazepin-11-yl-1-piperazinyl)ethoxylethanol,
known as quetiapine and disclosed in US Patent No 4,879,288 for the
treatment of schizophrenia; with a recommended dosage of 25-800 mg/day,
preferably 150-750 mg/day (Physician’s Desk Reference; Kaplan & Sadock's
Comprehensive Textbook of Psychiatry, Seventh Edition, Volume li, Lippincott
Williams & Wilkins: Philadelphia, 2000); _

5-[2-[4-(1,2-dibenzoisothiazo!l-3-yl)-1-piperazinyilethyl]-6-chloro-1,3-
dihydro-2H-indol-2-one, known as ziprasidone and disclosed in US Patent No
4,831,081 and US Patent No 5,312,925, with its utility in the treatment of
schizophrenia disclosed in US Patent No 4,831 ,031; with a recommended
dosage of 40-160 mg/day, with a preferred dosage for maintenance treatment
and prevention of relapse of 40 to 60 mg twice a day (Kaplan & Sadock's
Comprehensive Textbook of Psychiatry, Seventh Edition, Volume I, Lippincott
Williams & Wilkins: Philadelphia, pp. 2470-2471, 2000); and

sodium hydrogen bis{2-propylpentancate), also known as divalproex
sodium,. described in US Patent No. 5212326, with a recommended dosage for
the treatment of mania at an initial 750 mg/day with a maximum recommended
dosage of 60 mg/kg/day (Physicians Desk Reference).

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,

observation or experiment.

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, anirmal or human that is being sought by a
researcher, veterinarian, medical doctor or other ¢linician, 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 (f)

or formula (i) and one or more antipsychotic and / or antidepressant,
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-(2, 3-di hydro- benzo[1l ,4]clioxinyl) SCH2 NHHH5
ydr o- benzo[ 1, 4] dioxinyl) RCH2 . . NHHH®6

IZTI\J

“thefapeuticaily effective amount” shall mean that amount of the combination of
agents taken together so that the combined effect elicits the desired biological
or medicinal response. For example, the therapeutically effective amount of
co-therapy comprising administration of a compound of formula (1) or formula
{(ll) and at least on antidepressant and / or at least one antipsychotic would be
the amount of the compound of formula (1) or formula (11) and the amount of the
antidepressant and / or antipsychotic that when taken together or sequentially
have a combined effect that is therapeutically effective. Further, it will be
recognized by one skilled in the art that in the case of co-therapy with a .
therapeutically effective amount, as in the example above, the amount of the
compound of formula (1) or formula (I1) and/or the amount of the antidepressant
and / or antipsychotic individuaily may or may not be therapeutically effective.

As used herein, the terms “co-therapy” and “combination therapy”
shall mean treatment of a subject in need thereof by administering one or more
compounds of formula () or formuia (11) in combination with one or more
antidepressant(s) and / or antipsychotic(s), wherein the compound(s) of formula
() or formula (If) and the antidepressani(s) and / or antipsychotic(g)are
administered by any suitable means, simultaneously, sequentially, separately
or in a single pharmaceutical formulation. Where the compound(s) of formula
(I} or formula (1) and ihe antidepressant(s) and / or antipsychotic(s)are
administered in separate dosage forms, the number of dosages administered
per day for each compound may be the same or different. The compound(s) of
formuta (1) or formula (I} and the antidepressant(s) and / or
antipsychotic(s)may be administered via the same or different routes of
administration. Examples of suitable methods of administration inciude, but are
not fimited to, oral, 1ntravenous (iv), intramuscular (im), subcutaneous (sc),
transdermal, and rectal. Compounds may also be administered directly to the
nervous system including, but not limited to, intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracistemnal, intraspinal and / or peri-spinal
routes of administration by delivery via intracranial or intravertebral needies and
/ or catheters with or without pump devices. The compound(s) of formula (1) or
formula (1) and the antidepressant(s) and / or antipsychotic(s) may be

12



met hyl 7 2-(2,3-di hydro- benzo[1,4]dioxinyl) CH2 N(CH3) HH WO
2007/ 075695PCT/ US2006/ 048448 8 2-(6-chl oro-2, 3-di hydr o-

benzo[ 1, 4] dy@%iosiskesS CH2 NH H H 9 2- (6-fl uoro- 2, 3- di hy 8¢@n152006/048448
benzo[ 1, 4]dioxinyl) S CH2 NH H
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administered according to simultaneous or alternating regimens, at the same or
different times during the course of the therapy, concurrently in divided or
single forms.

in an embodiment, the present invention is directed to a method for the

treatment of depression associated with or characteristic of or symptomatic of

bipolar disorder. In another embodiment, the present invention is directed to a
method for the freatment of mania associated with or characteristic of or
symptomatic of bipofar disorder. In yet another embodiment, the present
invention is directed to a method for the treatment of cycling (between
depression and mania or the depressive and manic phases) associated with or
characteristic of or si/mptoma’tic of bipolar disorder.

In an embodiment of the present invention R!is selected from the group -
consisting of hydrogen and methyl. In another embodiment of the present
invention R? is selected from the group consisting of hydrogen and methyl. In
yet another embodiment of the present invention R! and R? are each hydrogen
or R' and R? are each methyl.

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

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 preserﬁ invention b is an integerfrom 0 to 2. In
another embodiment of the present invention ¢ is an integer from 0 to 2. In
another embodiment of the present invention b is an integer from Qto 1. In
ancther embodiment of the present invention ¢ is an intéger fromOto 1. inyet
ano’éher embodiment of the present invention the sum of b and c is an integer

13



H 10 2-(chromanyl) CH2 NH H H .13 2-(5-fluoro-2, 3-di hydro- ben
zo[1,4]dioxinyl) S CH2 NHHH 14 2-(7-chloro-2, 3-di hydro-

benzo[ 1, 41¢§@®@¥doylsdosS CH 2 NH H H 15 2-(6-chlo ro-

10

15
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form 0 to 2, preferably an integer form 0 to 1. In yet another embodiment of the
present invention b is an integer from 0to 2 and c is 0.

in an embodiment of the present invention, .E is selected from the

O
. 0
(R | (RO e
group consisting of I . 0 ,
(R%e

. N .~ \/ ©

(R%)s . | (R)s |
= e T O
(RO C[ }%
- In another embodiment of the present invention,
O,
’ |
(I>%——
is selected from the group consisting of O .

(Rs)c
(R%)s q T (Rs

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]dioxolyi}, 3-
(3,4-dihydro-benzo[1,4]dioxepinyl}, 2-(6-chloro-2,3-dihydro-benzo[1.4]dioxinyl),
2'-(G-fiuoro-z,3-dihydro-benzo[1 Aldioxinyl), 2-(chromanyt), 2-(5-fluoro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzol1,41dioxinyl), 2-(6-
chloro-benzo[1,3]dioxoly!), 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-

14



benzo[ 1, 3]dioxolyl) CH2 NH HH 16 2-(2, 3-di hydro-
benzo[ 1, 4] dioxinyl) CH2CH2 NH H H 18 2-(7-nitro-2, 3-di hydro-

benzo[ 114] y@¥doMiskesS CH 2 NH H H 19 2- (7-net hyl - 2, 3- di bydi8z006/48448
benzo[ 1, 4] di oxi nyl)

10
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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]dioxinyl} and 2-(4-methyl-benzol1,3]dioxolyl).

In another embodiment of the present invention, .E is selected

from the group consisting 2-(benzo[1,3]dioxolyl), 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[1,41dioxinyl), 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[1,4ldioxinyl). In ancther embodiment of the present invention, .E

is selected from the group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-

~ methyl-2,3-dihydro-benzo[1,41dioxiny!) and 2-(6-bromo-2,3-dihydro-

benzo[1,4]dioxinyl).

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

In an embodiment of the present invention, the stereo-center on the
compound of formula (I) 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 about. 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 substituenis selected for one or more of the variables defined herein (i.e.
: 15 ‘



CH2 NHHH 20 2-(5-chloro-2, 3-di hydro- benzo[1,4]dioxinyl) S CH2 NH
H H 22 2-(8-methoxy-2, 3- di hydro- benzo[1, 4]dioxinyl) S CH2 NH HH 24
2- ( 6- br omowp gnehRyEr o- benzo[ 1, 4] di oxinyl) S CH2 PCT/US2006/048448

10

R', R?, R® R X-Y and A) are independently selected to be any individual
substituent or any subset of substituents selected from the complete list as
defined herein.

Representative compounds of the present invention, are as listed in
Tables 1 below. Additional compounds of the present invention are as listed in
Table 3. In Tables 1 and 2 below, the column headed “stereo” defines the
stereo-configuration at the carbon atom of the heterocycle aitached 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)

4

R O R

| |

7+ (CHp)s—N—S—N
| RN

'®) R

ID No. Stereo| (CHz)a | NR? R R?

2-(2,3-dihydro- '

1 benzo[1,4]dioxinyl) CHz NH H H

2 2-(benzof1,3]dioxolyl) CHa NH H H

3-(8,4-dihydro-2H-

3 benzo[1,4]dioxepinyl} CHz 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]dioxiny!) R CHs. | NH H H
2-(2,3-dihydro- .

8 benzof1 ,4]dioxi;'|yl) ~ CHg NH methyl | methyl
2-(2,3-dihydro-

7 benzo[1,4]dioxinyl) CH: [N(CHy)| H H

16




NH HH29 2-(6,7-d ichloro-2,3- dihydro- benzo[1, 41dioxinyl) S CH2 NH
HH 30 2-(8-chl oro-2,3-di hydro- benzo[1,4]dioxinyl) S CH2 NH HH 33
2-(2,3-di h)(p(; %’07/97%9@ ho[ 2,3- Db][1,4]dioxinyl) S CH2

PCT/US2006/048448
| 2-(6-chloro-2,3-dihydro-
8 benzol1,4]dioxinyl) S CHa NH H H
2-(8-fluoro-2,3-dihydro- _
9 benzo{1,4]dioxinyl} | S CHp NH H H
10 2-(chromanyl) CH; NH H H
2-{5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyi) S CH; NH H H
2-(7-chloro-2,3-dihydro- '
14 bénzoﬂ Aldioxinyl) S CHg NH H H
2-(6-chloro- .
15 benzo[1,3]dioxolyl) CH; NH H H
2-(2,3-dihydro- .
16 benzo[1,4]dioxinyl) CHCHz NH H H
2~(7-nitro-2,3-dihydro-
18 benzo[1,4]dioxinyl) 8 CHy NH H H
2-(7-methyl-2,3-dihydro-
19 benzof1,4]dioxinyl) S CH: NH H H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyl} S | CH: NH H H
2-{8-methoxy-2,3-
dihydro-
22 benzol[1,4]dioxinyl) S CHz NH H H
2-(6-bromo-2,3-dihydro-
24 benzo[1,4]dioxinyl} S CH» NH - H H
2-(6,7-dichloro-2,3-
dihydro-
29 benzo[1,4]dioxinyl) S CHz NH | H H
‘ 2-(8-chloro-2,3-dihydro- | |
30 benzo[1,4]dioxinyl) S CH: NH H H
2-(2,3-dihydro-
naphtho(2,3-
33 bl[1,4]dioxinyl) S CH, NH H H -

17



NH HH WD 2007/ 075695PCT/ US2006/ 048448 35 2- (4- et hyl -
benzo[ 1, 3]dioxolyl) CH2 . NHH H Table 2: Additional Conpounds of
t he Presentyd temiskagn R 40p01 /?1ii/ 1 1Yl XNSN . potAskdooddssOR

2-(4-methyl- .
35 benzol1,3]dioxolyl)’ CHz .NH H H

Table 2: Additional Compounds of the Present Invention

= R™ O R
' 7N | Il /
'\Y /‘ +—X—N—8E—N
, = é‘) ASE:
ID No. Stereo X NR'™ | R R'?
2-(5-methoxy-2,3-dihydro- .
23 benzo[1,4]dioxinyl) S CHsz NH H H
2-(6-methylcarbonyl-2,3- ‘
dihydro-
26 benzo[1,4]dioxinyl) 8 CH: ' NH H H
2-(6-methoxycarbonyl-2,3- r
dihydro-
32 benzo[1,4]dioxinyl) S CHz NH H H
2-(6-hydroxymethyl-2,3-
dihydro-
34 benzo[1,41dioxinyi) S CH. | NH H H
2-(7-amino-2,3-dihydro-
36 benzof1,4]dioxinyl) S CHgz NH H H

10

As used herein, unless ctherwise noted, “halogen” shall mean chiorine,
bromine, fluorine and iodine.

As used herein, unless otherwise noted, the term “alky!” whether used
alone or as part of a substituent group, includes straight and branched chains.
For example, alkyl radicals include methy!, ethyl, propyl, isopropyl, butyl,
isobuty!, 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.

18




DNo. / _\ lyi s. | Stereo X NR14 R11 R12 23
- (5- nmet hoxy- 2, 37di hydro- benzo[1,4]clioxinyl) S CH 2 NHHH 26
- (6- met hykgsdda9mgdos2, 3- di hydro- benzo[ 1, 4] di oxi nyl ) Sp&Héshibbddsids

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
ether radical of the above described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like. ' :

As used herein, the notation “*" shall denote the presence of a stereogenic
center.

When a particuiar group is “substituted” (e.g., alkyl, aryi, stc.), that
10  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.

15 With reference to substituents, the term “independenily" means that
when more than one of such substituenis is possible, such substituents may be
the same or different from each other.

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

O
-g—(alkyl))J\N/ (alkyl)O
. . H ' ]

25 Abbreviations used in the specification, particularly the Schemes and
Examples, are as follows:

DCC =  Dicyclohexyl Carbodiimide
DCE =  Dichloroethane

| DCM =  Dichloromethane
DIPEA or DIEA =  Diisopropylethylamine

18



32 2-(6-net hoxycarbonyl-2, 3- di hydro- benzo[1,4]dioxinyl) S CH2 NH H
H . 34 2-(6-hydroxynethyl-2, 3- di hydro- benzo[ 1, 41clioxinyl) S CH2 .
NH H H  36wgy {of7/@%kg30- 2, 3- di hydro- benzo[ 1, 4] cl i oxi nyl) pSr/5t%06/048443

10

DMF
DMSO

EDC

EtzN or TEA
Etz0

EA or EtOAc
"EtOH

IPA

Hept

HOBT
HPLC

LAH
M or MeOH
NMBR

Pd-C

RP HPLC

RTorn
TEA
TFA
THF
TLC

N,N-Dimethylformémide
Dimethylsulfoxide
Ethylcarbodiimide
Triethylamine

Diethyl ether

Ethyl acetate

Ethanol

2-propanol

Heptane
1-Hydroxybenzotriazole

High Pressure Liquid Chromatography
Lithium Aluminum Hydride
Methano!

Nuclear Magnetic Resonance

Paliadium on Carbon Catalyst

Reverse Phase High Pressure Liquid
Chromatography

Room temperature

Triethylamine

Trifluoroacetic Acid

Tetrahydrofuran

Thin Layer CHr,omatography

Where the compounds according to this invention have at least one

chiral center, they may accordingly exist as enantiomers. Where the

compounds possess two or more chiral centers, they may additionally exist as

diastereomers. It is {0 be undersiood 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 siJch dre intended to be included in the present invention.

In addition, some of the compounds may form solvates with water (i.e.,

hydrates) or commion organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.

20



NH HH As used herein, unless otherw se noted, "hal ogen”
shal | nmean chlorine, 5brom ne, fluorine and i odine. As used
herein, unbgssePiRAgsWM se noted, the term"alkyl" whethep 034908
or as part of a suﬁétituent group, includes straight andcﬁﬁﬁﬂéﬂgd
chains. For exanple, alkyl radicals include nmethyl, ethyl, propyl,

| sopropyl, butyl, 10isobutyl, sec-butyl, t-butyl, pentyl and the

| i ke. Unless otherw se noted, "lower" when used with al kyl neans a
carbon chain conposition of 1-4 carbon atons. WO
2607/ 075695PCT/ US2006/ 048448 As used herein, unless otherw se

ted, "al koxy" : e | i
Gesert bea ser o e HFARIRCE R Hrh8l  o er o

met hoxy, etrwkioxin’phaspwmeputically aeceriable-salisdx Pther-salteynaxyhawevarhee
like. 5 As used in‘?ﬁ&b%\ﬁhatrgﬁorp@it@&mﬁ@?ﬁ s acdiidihg 96 ML ShPRioR R 38 Aedr Of

a stereogenic center. en a particular group i's "substituted" (e g
S

al kyl , &r'y|phasmacputicalbracreptitie pakimySu phrmscenteallysateaptakle sa
preferably Jfr:ﬂ@ce%o&n@gté 'irgcﬁ%@ Bs PsalfBkRicR AL F8Pb¥arhprRibene to

q ié
three substituents, m ‘eralbl y fromone to two substituents,
i ndependentfpymedibydnixing 2 sautine of kg cempeund Withirespligtion sfat h

reference tg, h{iﬁﬁgb obftbid %Ei‘@s"dcﬁdfeoﬁ%ﬂ@&ﬁlbbfé aBRALAIFGRRhcihen

more than one of suc bstituents is possible, such substituents may
be the sanduBrarigigdidranleic 1dth icinieentsh acelitiaridsheinpis acidoRicRefur e

used t Rpoughautic BRIE clistri®aitSr prtgpherdheial FPhRehbiewitdretthe
desi gnated side chain |js,described first, fol] owed,gglgtpr]e adj acent
r

functi onal i $9PRRASPHIRE HEHENSAR: TR BRHITECoPh ST patically
" phenyl - al kydcafitdisle eald eiurboRriiay linclG4é aikati wedthl safscesy.! sodiugr@up of
the formula 25Abbr evi &tglﬁons used 0 ‘tlhe speci fication, . lis:
par ti cul ar | RoteRguS-Falise alkaline Eﬁgﬁﬂp‘é@, saltss e fYPUgRr magnesium salts;

and salts formed with suitable organic ligands, e.g., quaternary ammonium
15 salts. Thus, representative pharmaceutically acceptable salts include the
'~ following: J | '
acetate, benzenesulfonate, benzoate, bicarbonéte, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,

20 gluceptate, gluconate, glutamate, glycollylarsanilate, hexyiresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoé\te, jodide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandeiate,
mesylate, methylbromide; methylinitrate, methylsulfate, mucate, napsylate,
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate),

25 palmitate, pantothenate, phosphate/diphosphéte, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate, tarirate, teoclate, tosylate,

friethiodide and valerate.

Representative acids and bases which may be used in the preparation
30 of pharmaceutically acceptable salis include the following:
acids including acetic acid, 2,2-dichloroactic acid, acylated amino acids,
adipic acid, alg'inic acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid,
benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic

21



bcc=Di cycl ohexyl Carbodii m de DCED chl or oet hane DCM= Di chl or onet hane
Dl PEA or D1EA=Di i sopropyl et hyl am ne WD 2007/ 075695PCTI US2006/ 048448

DVF DVBO ERG fh3MNs@s TEA Et.20 EA or EtOAc EtOH | PA He 1
LAH . M or NBOH NVR Bd-C RP HPLC PT or rt TEA TFA THF TL%&E@&;&EAQ

N, I V-Di net hyl forma. m de D nethyl sul foxide Ethylcarbodiimde
Triethylemne Diethyl ether Ethyl acetate =Ethanol

acid, (+)-(1S)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsuifuric acid, ethane-1,2-
disulfonic acid, ethanesulfonic acid, 2-hydrocy-ethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, D-gluconic acid,
. 5 D-glucoronic acid, L-glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric
acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (+)-DL-lactic acid,
lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (x)-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
10 orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric: acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, suifuric acid, tannic acid, (+)-L-tartéric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid: and
bases including ammonia, L-arginine, benethamine, benzathine, caicium
15  hydroxide, choline, deanol, diethanolamine; diethylamine, 2-(diethylamino}-
ethanol, ethénolamine, ethylenediamine, N-methyt-glu'camine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4—(2-hydroxyethyl)ur_norpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydroxide.
- 20 ‘
Compounds of formula (I} may be prepared according to the process

o) : ' o
HEN—-%"NHZ (CHz)a ll\f—'iﬁ‘::':—NHg
C - O
et / ) |

)
O 1 7
T (Do

ouilined in Scheme 1. .

TN N-—&~—N
Cl—S5~—N ¢ [
i - \R2 O
O . {1

(X1
Scheme 1
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2- propanol Heptane 1-Hydroxybenzotriazole H gh Pressure Liquid

Chr omat ogr aphy Li t hi um Al umi num Hydri de =Met hanol Nucl ear Magnetic
Resonance Raj loaglirgpson Carbon Cat al yst Reverse Phase H ghr/D§86514683
Li qui d Chronmat ography Room tenperature Triethylam ne
=Trifluoroacetic Acid Tetrahydrofuran Thin Layer Chromatography
Where the conpounds according to this invention have at | east one
chiral center, they may accordingly exist as enantioners. \Were the
conmpounds possess two or nore chiral centers, they may additionall
exi St as 5 di asPerenliagly, a puitealy sybpiiRRarEbeRH SHamuA (Quz fown
iSOWEFtS andoﬁ‘it@évhﬁa&lﬁr; ddﬂ@;ﬁth Sd @r@@aﬁtﬁwln@@ﬁf thﬂ%mhb@é,lﬂls}é&tf@m ]Qf tthﬁ
resent inveption. Furthernore, sone,o crystalline.forns for the
Compounds. RAEBRIS & KoM PIRBRURS. RIR(Pratl dharelh e sy A Ryepent i

i ncl ]thded i @tlnta*iﬁolﬁkﬁtﬁfiﬁlﬁé réﬁg@ﬁtélﬁ&htﬁt?odﬂﬂlgﬁeﬁmivm, iafari BRyatgsts
may form sol vate th water e., tes) or co n_organi ¢
sl vent s, S e ik sokEas artbimgiike. P AbR Ay SevaREdRpwecaire

wi t hi n t he ii5¢ aprye0df Adtih S0°CaB N0t 1002, more preferably at about reflux

2007/ 075695PCT/ US2006/ 04}8%18 . For use | nHrTedi ci{n%, the salts
of the confURGLIYE. iyl ?ﬂrf%sr?c'ﬂgf'@rcqn&p%fd? praula (ia).

"phar maceut i cal IateasaiRpRivR suigdly Substifdtbe Coflousid A YorrMaseX s ia, kil@vn
useful in the preparation of conpoupds, accordi R%ﬁtq t hi (ijnv%nti Tely
of their 5SOPRIHREAIFANRRIYAS HEPERERY KNQYP faethgds.ig gpacted with & suitably
pgg_r naggut b?BéﬁtMt@C@@ﬁbﬂbh?oﬁﬂ:lrhﬁﬁa)lf)(lﬁ,fwgkmmm,f 6Uﬂ(ﬂ>§uhd§dr!¢dﬁ1p@@hd _
addition salts ich ma r exanpl e, be for m_Xxi n on
of 't he.comptARTABHIEVEL MAthests 3 Tie parnar el Peab Yo el AP D B
such as hygyadinkoand tae like, iswnf angagicacivint Bucias ©ME|] DM@ and theclile,
succinic acgid etic acid .benzoi i citric acid, 10 tartaric
acid, carb ?1V%iiﬁ]edc%rlre‘bﬂﬁo&db%??@pé@?%.C'p'iglﬂw‘li?eb re, where the
conpounds of the invention carry an acidic noiety, suitable

pharmaceutically acceptable salts thereof nmgy.jnclude al kali netal
salts, e.g., sodiumor potassiumsalts; alKaliwg earth netal salts,
e.g., calciumor magnesiumsalts; and salt \ﬁ);' ed Wi th suitable

or gani ¢5l i gands Cengoundpial fermula Gwinereim 15<Sdl tss. Thus,
representative phar ceu{)i cally acceptable salts include the
following: , 2benzenesul fonate, benzoate, bicarbonate,
bi sul fate, (B borate; brom de, cal cium edetate, cansyl ate,
carbonate, chlori Qul anateyy 5d Ffe%ta‘?ed dEbeRet! tAE iHSee RAKIM S
edi syl ate, estolate, esylate, fumarate, 20gluceptate, gluconate,

gl ut amat e, IySgheMeyFar sani | ate, hexyl resorci nate, hydrabani ne,

hydr obr om de, hydrQchl gxi de, hydroxynapht hoate, i odi i_gpt hi onat e,

| act ate, | ggkobifona ur -mal ate, nml eatgs l\at e,
e PG ChylSuiT ate. ‘mifatle, GHe)g

met hyl br oni‘de’? it
nitrate, N nethyl fPne a ﬁ{umsalt, ol eate, panpate enbo at@’"?

o O (lower alkyl) i
0,
= (R%)y @ >—(¢::Hg)o_1
. e \—-NH2
(Xa)
Scheme 2
20 Accordingly, a suitably substituted compound of formula (Xi1), 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
' 23



25pal m tat e, pantothenate, phosphate/ di phosphate, polygal acturonate,
salicylate, stearate, sulfate, subacetate, succinate, tannate,
tartrate, stcisylate, triethiodide and val erat

Repr esent aﬁ@@éﬁ& and bases which nmay be used in theﬁ%?g%zao?(é 4843?1
30 of pharnmaceutically acceptable salts include the foll ow ng:

acids including acetic acid, 2,2-dichloroactic acid, acylated am no
acids, adipic acid, alginic acid, ascorbic acid, Laspartic acid,
benzenesul foni ¢ acid, benzoic acid, 4-acetamn dobenzoic acid,

(+) - canphoan©rgaiid sobamp Bocls akfacaionitridDag0 Bivd (ke 60 YT tSLO0SHBrRUnts

acid, (+)-(1S9).- - 10- onic acid, capric acid, caproic acid,
caprylic agﬁﬂ%ogﬁﬁﬁgﬁﬁ%ig!ﬁ)bi tric acid, cyclamc acid,

dodecyl sul f uri cTheicempsurahe-forauladKBli¢ irratedwiity, a sitrpheseletied c
acid, 2-hydlocy geég §Hi‘,!f| Qi %F?‘%%nq! th%(m% éi’]@ﬁ'ledhkgf H{[T}Qﬁ'o? Afid goivent
gal actaric 4C1°d! Ic acid on| c acl on| c acid

D- gl ucos onsuctags T HF[, C!J&Wherﬁher,aﬁmdihedikex@mldtthe |C@Yr§§l3@lndl@9 @@tﬂﬂ%lnd
acid, hi pls@ fbrﬁiﬁﬁéj( ydrobrom c acid, hydrochloric acid, (+)-L-lactic
acid, actirc acid, lactobionic acid, maleic acid, (-)-L-malic
aci d, rral oni c acid, (t) ) 7DL- mandel i ¢ aci d, nethanesul fonic acid, -
napht hal ene- 2-sul foni ¢ aci d, 'naphthal ene- < disulfonic acid,

1- hydr oxy- 2- napht hoi ¢ acid, nicotinc acid ic acid, oleic acid,
10orotic acid, oxalic acid, palmtria aci DI C aci d phosphori c
acid, L- pyroglGerapbondsg pfiforawld 04 wherali d,~4 anisreglenied &g ¢ acid,
sebaic acid, stearic amdi, ufcci nic acid, sulfuric acid, tannic acid,
(+)-L-tartaric ; ic acid, p-toluenesulfonic acid and
undecyl eni ¢RAGH i ncl udi ng ammoni a, L-arginine,

benet ham ne, ben | ci um 15hydr ox

di et hanol am ne; di et hyl am ne, Ela(y % rﬁ\‘j’% #ﬁ 3°$Qg'lght§§% ﬁ?&!é%ls ‘outlined
et hanoliam meScieddmgl &nedi ani ne, N-met hyl - gl uCani ne, hydrabam ne,

1Hi m dazol e, L-lysine, magnesiuiy hydroxide,

4- (2- hydr oxyet hyl ) - nor pho”&'[?ﬁ perazine, potassiumh droxgpg_g _{
v (é1 Oﬁ

1- (2- hydr oxyet econdary am ne,

tri et hanol dRiyrg orret am ne an&'%i n-c—|'ry“d'rox<FB5d£——20 Conpou ez
of formula (1) T™eyf De-prepared according to the p utlined in
Schemre 1. WO 2007/(&%5695PCT/ US2006/ 048448 Acqm?)di ngly, a

suitably substituted conpound of formula (X), a known conpound or
conmpound prepared by known net hods, is react ed with sul fam de, a
known compound,. preferably wherein ' qat bl 4 hresent' in an
anmount in the range of-abouts?2 tR).ap 5 edui val ent s"f3 n an or gani c
sol vent 5 such as THF, di oxane, and ™t ke, preferably at .an

el evated tenperature in the.range of abguy 50C to about 100C, nore
preferably at about reflux tenper ature to yield the correspondi ng
conmpound of forrmula (la). gr natlﬁl , a suitably
substituted conpound of formnula (X) conpound or conpound
prepared by knowcomtihglis a suttabieaibetiuied hompsund abformide 3t 4 koowd

f f |
PN, b sampin ot oshpofng BHrES ggggegﬂgﬁe&%@g&gg%gﬁammm
Phe 1ike, o '3(“ Do o sepanonn o ot e 'Mc’p‘f‘m’ s
15Conpounds® 8 F&O}xﬁrﬁ %3\%]% lﬂg%.%%?gﬂgg!gﬁ,_{o JifkHL Bofdeponding

compound of formula (XV).
The compound of formula (XV) is reacted with a suitably selected

20 reducing agent, such as LAH, and the like, in an organic solvent such as THF,
diethyl ether, and the like, io yield the corresponding compound of formula

(Xb).

24



Q."4.24,..... "...0 may be prepared according to the process outlined
I n Schenme 2. 0 (R5)0 0 (Xa) Schene 2 20Accordingly, a suitably

substitut eqcameynd of fornmula (XI1), a known conpoundp ,U%mg
prepared by known nethod (for exanple as described in S(ﬁf Eﬁve)

is reacted with NHAOH, a known conpound, optionally in 23 V\D

2007/ 075695PCTI US2006/ 048448 an organi ¢ sol vent such as acetonitrile,
and the like, to yield the correspondi ng conpound of formula (XII1).
The conpound of fornula (XI1l) is reacted with a.suitably sel ected
reduci ng agent, such as LAH, and the like, and the like, in an

organi c solvent 5 such as THE, diethyl ethe and the like, to yield
t he correspondi ng conpound of fornul a (Xa)ounds of formula (X)
wherein |s selected from may be preparey ording to the process
outlined 10 i n Sonaraurgls of formula (X) wherein is selected from

S8

process outlined in Scheme 4.

' ‘o)
= CN
{Rs)b—@ j/\ - (R%:s Q j/\

(XV1) (XVIi)

NH,
- H)b (j: :r\/

(Xc)

(R%)5 | ‘
and wherein a is 2, may be prepared according to the

Scheme 5 .
Accordingly, a suitably substituted compound of formuta (XVI) wherein J1
Is.a suitable leaving group such as Br, Cl, 1, iosyl, mesy], triflyl, and the like, a
10  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). '
15 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, 1o vield the corresponding compound of formula (Xc).
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(XI'V)(XV) (R5)64-.NH2 (Xb) Scheme 3 Accordingly, a suitably
substituted conpound of fornula (XIV), a known 15 conpound or
conpound p?% known nethods, is reacted with NRI

presence o ?:‘gﬁa(fblxng agent such as DOC, and the |ike, %I :%zg%(ya‘%g 448 in
an organi ¢ solvent such as acetonitrile, and.the I|ike, to yleld the
correspondi ng conpound orformula (XV). The conpound of fornula (XV)
Is reacted with a suitably selected 20 reduci ng agent, such as LAH,
and the like, in an organic solvent such as THE, diethyl ether, and

the like, to yield the correspondi ng conpowiegkef formula (Xb). WO
2007/ 075695PCT/ U52006/ 048. 148 . Conpounds mula (X) whereinis

e o (ke BRI MBS A P S5

(XVI 1) o) H,’
(RS)b@

process outlined in Scheme 5.

= OH
(R5>b—-:—€( r\ e R
/ O

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

@ioj/\,jz
] —_—
& O

(X (XIX)
O N (@}
~ P ~ O N
E , 2
(H%@ - (RO T\
Z >0 . Z o
5 : (XX) (Xd)
Scheme 5

Accordingly, a suitably substituted compound of formula (XVIill), 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 J2is a suitable leaving group, stich tosylate, Cl, Br, |, mesylate, triflate, and the
iike.

' 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

18 elevated temperature in the range of from 50°C to about 200°C, more
preferably, at about reflux temperaiure, to yieid the correspondzng compound of
formula (XX)}.
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(XVI) H2 (115)F5-1- (XC) Schene 5 Accordingly, a suitably
substituted conpound of formula (XVI) wherein J1 is.a suitable

| eavi ng gr QP steReeds Br, G, 1, tosyl, nesyl, triflyl,pepdshfitbdske,
a 10 known conpound or conpound prepared by known nethods (for

exanpl e, by activating the correspondi ng conpound wherein J1 is OH);
is reacted with a cyanide such as potassi um cyani de, sodi um cyani de,
and the like, in an organic solvent such as DMSO, DMF, THF, and the
like, to yield the correspondi ng conpound of formula (XVIl). 15The
conmpound of f or e gompaUNd ¢f§0'ﬁ‘@@§dg{§) iscegctdyith daklnowknawhhods, for
exanpl & by cbR6khAn Ul Sr@nfldd AR i A0RRthH b trsAfe,

borane, an o“yleld the correspondi hg conpound of fornula
(Xc). WD poUgrabhs 6L BREHwaeddenpastue in thempasuaidicrpiatost /TG tg gpout
whereini s t f j ' . b j ng
fo the  schats it bRFRARY, REEBLTeRul forfiep Bl End o R o JATHE,
of for n@l acouwspdndingcemponndarpoomda KXdconpound prepared by known
nmet hods is activated, according to known nmethod, to yield the
correspondi ng conpound of formula (X X), wherein 10J2 is a suitable

| eavi ng group, Quekkitled i Hieeart @l redognize theksarapeunds eiiognela Ad t he

like. The conmpound of formula (XIX) is heact ed with a
pht hal i m de salt such as Potassium phthlim dé, )§odi um pht hal i m de,
and the |ike, i sL gani ¢ sol vent such as#DNENFDMSO-Oacetonitrile,
and the |iKke, y, at an 15 gR per afjur e 8-t he range
of from 50C to abiut. 200C, refera Vs ; | ax '
t enper at ur &her@ny | &t tH%SE@PFPé%B'BHHi ng c¢onpound of formula (XX). WO
2007/ 075695PCT/ USZOO( 5948448 (R,
. .
s X’ ~O, a v X( ©
(R%)s [ >3- @ |
(R, (R
\ O \ O
= N
o 3 —_—
et X € I s
10 = O L, O or
| R)o |

(R%)s @:}%

known methads 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.

may be similarly prepared according to

15
| 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
20  enantiomer (or mixture of enantiomers wherein one enantiomer is enriched) for

the appropriate starting material. 4
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The conpound of fornmula (XX) is reacted with N21-14, a known
conpound, in an organic solvent such as ethanol, nethanol, and the

l'i ke, pref h¥ors@dt an el evated tenperature in the ran J

about 50C ?Eﬁgﬁﬁgﬁgiooc, nore preferably, at about ref ﬁﬁgﬁ&m&%ﬂﬂhs
tenperature, and the like, to yield the 5 correspondi ng conmpound of
formula (Xd). (R5)o0 Omay be simlarly prepared according to known

nmet hods or for exanple, according to the processes outlined in
Schenmes 2 through 5 above, by selecting and substituting the
correspondi ng napht hyt-fused conpounds for the benzo-fused starting
mterials. 15> Oheilild A thd At Windbhodhize iHdt WHAR LI LRRGLA 18k the
wherein a single Snant i omer fbr ure enanti omers wherelrn one
enant i oner piesesh rnvenb@lr) mgy e e@rrm@m e \fametwmfasc(l\;sentﬁ or gelyppeaystems.
above ProCesa@sadi rrhgg be carfiARSy & hBRLALGR 1R SRS sBRBhisd
by substltutlng t e corres |ng single % enantionmer (or m xture of
enantldher@rwN§¢@i$V&ﬁHBSenant|oner is enriched) for the appropriate
starting material. W) 2007/ 075695PCT/ US2006/ 048448 One
skilled in the art will recognize that wherein a reaction step of the
present inventi ¥fhargheerecasepedordhe nraparalign odthe eameeyRdhRecding to

sol vent syg{LPPentich 1vé%ﬁb%1xﬁ3r@%ﬂ@é@e§is§ﬁ1e‘?@ tﬁ@éé isefphet tmaybd
m xture of the suitable solvents or solvent systens. Were the

processes PeRAERS BY 6pAYRRHA WWWE@@%&MGB@@@V@.CH@OW%%P Y-

invent{®n Fh¥@orsfirdd Mhy b Rephredlifra8bBaRIMBIMA, ol iRERRILAS eRBASOABYS be
separated by conventi onal techni ques such asgfeé&par ative

chr omat ogr BYPe REEPRLed e8Rpn 882 RkRsRsS TGP PIPY BRSO oFF  or
i ndi vi dual c@ﬁ@&hh@gﬁﬁ@, ﬁ@ye*é@n;ﬂéebafr@ﬁ)l%d s tHar compénereReRintibmers

t hesi b Th
o ese R st S B aab dar s gt BB g st
such as t hﬂ:rhmmtwnmaﬁfopdb@w KEIRGIERSI i Csuhi arss( - ;sadmowgmaatam:mm h

Tanal 4 - (PR S gyt i el icllpfes Putigtanp pRisdlasia e

clryst gl li zaégi@ferandn bﬁgﬂl’fﬁé@baﬁ? gﬁetd@m;fmaelsb@aeaisam esojvedrigs may
al so be resolv i on of diasterepneric ester r

Fol Loved blPTEHIORA SUTRTHAT Qi e 51T B Riir IByER B SRR
auxi-liary. sébamtunatandaieynoﬁamef trmrq:mtmdaxmaw btarasitale dha siompaainds
chiral HPLC col um c? Xlu the processes for’

preparati oﬁ”‘%?b? ﬁ%socl‘()e?ﬁ)ﬁﬂﬁg l?iretl ‘invention, it may be

necessa@y and/ or deS| rable to protect sensi tive or reactive gr oups on

any of the nol e i

conventi onal pro éﬁég océs-%c fgp¥ ggégée@\érﬁlgbgﬁ‘%ot ectl ve

25 G oups lpme@rgawemnchenmy pe nedeserF amﬁ/qvw@alr@biempmgmm@wwe or

1973; and. éd b
T%Q%tlvgv@'ﬁﬂe gn&)ﬁ&\ﬂti’%\gﬁ gl_ﬁE;thSﬁEér\ﬁgdG]Wﬁ] %rrbeqaﬁg y

Synt hesi s, e protecting grou

r em)ved at mmﬁmryﬁﬂtl@m@ﬁqtﬁ@ﬁﬂg SRS, $8F §S ﬁ’é@%ﬁ%sq{m“fﬁ-&ﬁm

art. %’he ROEBE M OrBNGBIC IRy 8T, F(WpMcme?b%rnﬁPrPﬁ%ésCab?S and
conposi ﬂ!‘t‘%’f‘l’ﬁ#ﬁg‘?ﬁ_— Hrm& re-conpounds o (I) with a
phar maceut iToW- IGregpedpPBN \Vaits. iRiptectia Grades i1 © SyBHEsis, Yohn

cont ai ni Ng Q& &'SSAY, 490k, R GORA M%Cb?oﬁ[f)s hﬂ@ u@mﬁk&uéwax@a@m&ﬁaﬂ
hereln as the active ingredient can
subsequent stage using methods known from the art.

30 The present invention further comprises pharmaceutical compositions
containing one or more compounds of formula () 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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WO 2007/ 075695PCT/ US2006/ 048448 prepared by intimtely m xing the
conpound or conpounds with a pharmaceutical carrier accordlng to
convent i ongly fkarsRseut i cal conpoundi ng techni ques

take a w de varlgty of forms dependi ng upon the de5|regprou:%h(ﬁ-ﬂmmfy
adm nistration (e.g., oral, parenteral). Thus for liquid "oral 5
preparations such as suspensions, elixirs and solutions, suitable
carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, stabilizers, coloring agents and the
li ke; for gcpatediylinbmefely atixiogdhe somipoasd powdepeundapdil @s and

t abl et s, 1§ '

i Tuent s, - SPafpSe kel LEfr B8CoR i diivohliheghating Fé?*ﬁ%%égz’“?’%ﬁm
agents 1. Otesiuhiques. ITfk@ca&elrma}o&aésa mwaearaa:'tatmfsfomy degipesd

W th S“bStﬁagﬁé%%&B cﬁ%dﬁlrt &an&f. éé’g %ng&n?&%t e féFlni fa palul at e
nmejor site o sorption. r ér m ni s ratlon e carrier
will usal Dsfem'ﬁﬁorss suth g8 @usm@wms;reham aod nehltipng,r%ma@m garfigys aed
added to | e.%&nas .ﬁ&ba%wakéry gkogr Biea MRS f:akletlﬁgh?ehs BHSRARA|\RBS
or solutions al so |1 zI ng ueous 15cafriers. al ong
wi th appr ogtatalt@rs,onﬂhvrn&eggents and theﬁbepﬁ%ﬁ@hcéotaﬁ@rwahﬁﬁ%@wbaﬁs
conposi ti Ogémﬂferé e slREeHd @& JetQ%:ﬁb}é@érﬁeWHﬂ@ﬁv@é |ﬁcilﬁieoét§?c§iéts,

i nvention t he actlvelnrelen |S|nt|mateyadmxe
phar maceut SEgprse gitners, a@w#aiinsgaqwsdwéqﬁnf%rbamdeze, ﬁlﬁm’f%%@ﬁe ?ssr‘fs

conpoudi NGRHAREMKkEUEDHIidMIhChepafdiioPs MAY alkahR: @aaww.fﬁaguwahdé% such
forms depending of the formof preparation desire

admi ni st r aBSSHIaES gr be @nigricspoaigd @ﬁw@rtameﬁelﬁtea@ai%%'tarﬂj%%ﬂﬂonr f-or

preparing bﬁeerﬁ@fm%uﬁlh@nsnbn @é@armuashgnmow cﬁfsté:’ﬂé ws&ellaé.nd
pharmaceuti cal media ed, Thus, for g

0 ui d
prepar at i oﬁéﬂergnawda%’tﬁ 6?%9%%%#@5 t fngreans %gbmw >8’P§e%{ﬁﬂ°”
25so0l ut i onsnjesidblablishariidrisediSsaimtbradehy avesbd pripated wiligng aglyoad s,

oils cohols flavori ent preservati.ves, coloring agents and
t he |IE€ FBF”%@I%’%P%?”&F%&D aj{alagﬂg VESch as, for .exanpl e, powder s,

capsul es, caplets, gel caps and t abl et s, SU|tabIe carriers and

additives inclu st ar ches ars dlluents n ,
| ubricants, bi ng“g)r gr,epé'ir%g'fﬁ 8@?@??%’ t'&%‘eﬁﬁ"gp%%‘ ({eH‘-'% h"g@%’gﬁgbgfse
of their easere dbrﬁﬂ@ﬂlﬁt@bﬂ&élpweserttab\vantsmeemihea;mub asgredpntemntmlakﬂy

nost advant a eou osa for i n_whi
phar maceut i %W{ F 5’ g%ed# ﬁ‘ryeg]ﬁ%?"dﬁ'é‘& tg@f}%g%gtllc?ne tabl ets
may bege ugma@natednmt oem;mundnr@mbbdiqbys Swhinh @adidravan taj@e@ wider

parenteral s arcle u :
2007/ 075693’%?&%';86'6‘%{2‘?@?29‘“90%6% i Hpraparation gesied for Aot Regton:
i ngredi ent &.9f oralexamem;erailmucpwspotemusgulhr aln Iaieaﬁﬁggshﬂ QWPP'@‘}'IDO’:S in

for preser ! kadiibnh®ahl 6t mée.?%uanghs% RicRHSRANS pflyea, be
prepared, in case ap ropriate urd carriers, su pen in

agents and ¥hus, Mrlde:!whwai@r@wmm swh@sﬁnaemem sugpensions, elixirs and
CONMPOSiki 0*&% &‘Jn%' Bl SAMRIdhd aRﬁ:ﬁtm%%%ﬁaﬁdHWéter, %igﬂ:ols h8) Atohols,

capsul €, , Infection, teaspoonful and t . an a unt of
the acti ve flavgfieauagwtszé&@s@aqus@ canrmgeageaﬁﬁ @M‘ Eﬂﬁ ke feforQlidyal

descri bed aa}eﬁsratﬂslng s%ﬁﬁrdsa?c?r‘gﬂaﬁ?éle Jelotyr bé{fb%létﬁrc%piﬁtsy\ﬁ gdlcmm n,

per unit dosage unit bl e capsul e, powder, In éﬁ
g, 9 my

supposi t or yiab s%’(b’féhfewar&ﬁtﬁ @%aﬁﬂlgges W'W@eéb’é‘ﬂﬂ

and may be g?‘bﬁﬁ@ittﬁb a%e‘ik@@ 3GHS¥icRintd, rﬁ?ﬁﬂeﬁ@%m@gﬁéﬁﬁ@ﬁg@nﬁﬂiﬂ@h@aﬂﬁﬁ
preferably

bout 0.1 to 100 f bly f
Bbout 805. doRGRySRGpgI oRep 51 BREVARRBIGH AR RIBBL PR S LTINS day

or any rangpokhgdRiragdd\es S aeesge haNRMAT, in mhjcl'b&aseaéolﬂct)m;rmduﬁgal
upon the requirenment of the patien

bei'ng t r eat SHNGRAEHRPYGILY S'f Htﬁg‘e q%@gtf't %?Of Ak at%f% gghdn

enteric coated by standard techniques. For parenterais, the carrier will usualiy
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tablets, pills, capsules, powlers, granules, sterile parenteral

sol utions or 20 suspensions, netered aeroSol or liquid sprays, drops,
anpoul es, gm.,g‘o)gor devices or suppositories; for orp(t,mg%@ﬁrﬂ)t&&gl
i nt ranasal I ngual or rectal adm nistration, or fo

adni ni strati on by inhal ation or insufflation. A ternat| vely, the
conposition may be presented in a formsuitable for once-weekly or
once-nonthly adm ni stration; for exanple, an insoluble salt of the
active compound, 25 such as the decanoate salt, may be adapted to
provi de a depetis@sepie atdten though mitherrogredicnts,ifof example, fdrqurposes

reparin e
P ror o oo St e SRIRGSPHIIRY ob b ESerk AT iy bEIAUADE! RRdh) =
tabl eting susperdieTs Haywdso be premareét iarvethich case apetomlal&e tiguid carriers,
orbitol kil BbbN e AIER YERAA0IA Srodisahabuspapsohat
solid pEs ef opmpbaitivoa hempcyssllmota[m;q:retrajonag@ ualthogngewebu@pnulﬁt ppwdef,
a conpound, ctw:]& te‘%{s SRk AUaRL! nﬁé‘ ar% Ht‘é‘t t:ﬂB%f‘ct‘i% rbdieRFCept abl e
sal t thereo én errln to't orrru ation conpositions as
honogeneousgcéssaing tmdamenaraeﬁamyea:@tsexa@ demnbed above. The

2007/ 0756 9BRAHASZANG| Q48A8EbAIHERIIR Ui bonislnd PSF 8RR BYEM Yinit, 0.0

throughout conpositio he conposi |y read
subdi vi dediatigtocappidp] powdee dijpoion sYRBesiosy.igasrranfianchiftedike,; o %trptns

and capgul gBeutThh S10 iy MR BYE @Uéﬁ%t s%eaaefov 3ni 8bdirano1-200.0

subdi vided into unit dosage fornms C{ descri bed above
cont ai ni ng™E/k¥/day cpreferabibisem morﬂgt%to h’@’%@?ﬁén?rﬁd?‘@&?réhty fggm
the pr esenbbbm\/@mwﬁwg/ﬁf@raay abfd ﬁre%raw fténqibohb@ oagsol mgm@mw &1 Ay

can be coated or otherw Se conmpounded to provid (Z osa e form
af f or di ng ﬁﬂgea“(ﬂ‘\‘?&?if‘ag-ré’%?joiﬁﬂﬂsoh@‘é’ﬁ"%rcf‘?ed’rpe paied dg| ng LUREN{AR) et

or pill capdipEphémiane T;i&ﬂéﬁtsdﬂ%%e@%ﬁoﬁtﬂe%@ﬁ:oﬁ%‘eﬁﬂ@tr@@%@ihe
the latter being in the orm of -an enveél o f.or mer

0
t wo cot%oneﬁm@oeaﬁ hedng epMIaNasd By H7e ehe rﬁ%l’&f@fmmﬁtréﬂogert?eét-to
resi st di shafigdicald h—@ e efipiden and permits the inner conponent
to pass intact into uodenum or to be delayed in release. A
variety-of materi al can be used for such enteric |ayers or coatings,

such materials m@ﬂelﬂ@kblvgh@s@wﬂn@bsmbn@ata/mmmmgwowne frosusiich as
mat eri al s as .shel | ac, cet cohoI H%nd cel | ul os

The 1iquid BgRletse Pl V\W%H 319@8 §sPEr argp?e[rﬁ %ﬁ‘é"é&"n‘%f
i nvent pon @aypémsmrﬁ@,cmpwrea edrds@ﬂ oaliiinisptayat daopspaatdoyle, abjoinjector

) ; g
aqueous. or CB1eeE i sERBRRE SR 1Y orBlByeBProb el SLBM I HFesta

oi I's such asinmiwistratisreed for hdrimisaatioroby inhettionudr insuffigtiorp eAlemabvely,
as well as ol |x ?pen%ﬂ Mk '%[reB&%H%?ﬁ%.‘n?@h;té(ﬁQ'f&# &»?ce-ﬁ!ébklgt&lé%nce-

di spersi ngﬂa)rc I ng aqueous SUSpensi ons, I nc
synt heti c amrmthbrta,dmlnls;tmmm twtexasnple aegamanlmhle saihel the adtiye sampound,

dextragg S%GEHTQS g%&%g{%’égﬁ{a 'n‘réU2§§ Qdaﬁgﬂrﬁé c&ibY ot preparation for

pol yvi nyl - pyrrorli one or nmet ho treatin
depr essi on infezoustidar wmthm graseapatingeglid @mmtt@t%w%a%tﬂ?tédt

4S9, PAIRREYELAR IcEAORRR! K RcH R4 Bhath AbiRA ddifieforpounds as
defi ned he el n an h naceutlcaF acc able carrier.

phar maceut |C©&V9¥@fdﬁﬂﬁ$§$blﬁbhg medléﬁtseﬁwhtﬁﬁ wg@rtst%butacm% ﬁ@cr&ﬁal 1000
ng, 30 pre S YiaRD 24 arRPadia, ﬁ%gnggunpéteéll&?e Qﬁ@&@%ﬂﬁph@%ﬂ@br@@ms

constltute |nto an Ofﬁ]SUItab adm nistration
sel ect 88. GadrqtbeEp ﬂ@%@f@“ﬁék@&%ﬁ%ﬁ eaddValgs o famn%letﬂrﬁwulam

exci pients,, hﬂfé : ntQh"hngﬁ‘chdnhéﬂér%@ué%lx@#@@?é%on%wltﬁg present
I cant s

agents, Iubr avorants smeetener? preservatl

VO 2007/ 07 SBg8meTy eszmﬁﬁﬁc%wa%qcﬁa? ribtheresiony §U|"‘Pf%”éd?°or

these preformulation compositions as homogeneous, it is meant that the active
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suspensi ons. Advant ageously, conpounds of the present invention
may be adnministered in a single daily dose, or the total daily dosage
may be admy shff8M@si n divided 10 doses of two, three ogcfG4hoddsdiBS
daily. Furthernore, compounds for the present invention can be

adm nistered in intranasal formvia topical use of suitable

i ntranasal vehicles, or via transdermal skin patches well known to
those of ordinary skill in that art. To be adm nistered in the form
of a transder nal delivery system the dosage adm nistration wll, of
course, be ingsadientisudisparsedrevensnthigigheubihg aarapesition sadhatibet he
dosage regi; sition ma B%ﬁehﬂﬁ%@ﬂ&ﬁwdé@hﬂ@%ﬁhaﬁﬂ@ﬁ@bﬁ&ié%éaq%fbﬂnéhe

f or m of ata et or ca sul e active onent can
conbi ned wistih a8 tablats, pillsrand sarsYierr Fhis sol EéﬁfPV“a’@é'@ﬁtca’mF@Sﬂ‘ﬁ’@r*?

carrier SU‘fﬁbrﬁ§ut§‘dlﬁaﬁe|mt09.||r}f9§6§?igie fOFHh S bf %ﬂyfa@@e%bﬁ@ed MBbeOYSitairing? O

when desired or necessary, suitab bi nder s ubri cants,

di si nt eBr afiony Celgerro @0O5ne af e a%m‘@g@ﬁfﬁﬁl%@%ﬁrqwew&ﬂﬁ?%d

into the nMpHeUaBletsBt bﬂiQ'cﬁtﬂ% ﬂeﬁélf‘co'rrﬂﬁsﬂ@ﬁ calf 5&1@@atebldﬂdtﬁéﬂv@§b _
starch, gelatin, natural gars such %I ucose‘l_f(c)r bet a-| agt ose, corn

smetenerscownaﬁdaﬂ@re\yﬁ we@?%aggdﬁﬁne pxiing theeadyantage 95R W%sh“-dp
or sodi um qkAah.eFop @Qa:wﬁléttﬁé&aﬂilét o' By bes b@mpﬁb@@mhaer a@@bgmnd an

benzoate, 25 sodi um acet ate, di um chl or| de‘ a}nd tf}
Di si nt egr atof& Ja5R0E FOMRENANS el laeR BRInG I thertg wmsﬂbf@e?\mﬂa%e

agar, b:wen]g ?’6}'!15&; dwmmaompﬁhan&dédm dsé@raﬂélmaay aﬂwmbrmayb:r which
suitably. flavored suspendi.ng or di spersin S s

Synt hot ¢ SABESIeURER SRS brd M r Eretr i Re R deline Srmpapant
30 cel |l ul ose paeel irfthet :htckthe drpadeparreat i daldgmmrstelaasmnA varietyi dfe
suspensi ons L ons .are desired.,lsotonjc p |on ich
genora |y upareathe H5pe r sl oehic byRh: 8l B e

intr avenoustncaal@‘nglesmmrabeonf pelydmicraeﬂis wiiDsuch materials as shenac, cetyl
2007/ 07 695PCL&)5J 06/0 8448 Corrpounds of this invention may

be admi'Ri &R 5@“8?6 "’}%’3*?‘& egoi ng conpositions and according to
dosage regi mens established in the art whenever treatnent of

vari od over a v ol I TG GhisH RG] cBlndc it ot G BrSeht Morten

day. For orma&y b mncurpbraaed bor, adrhmlsimmrpograllym}amqimﬂmlaﬁe yagueous

o2 Er 5 gty Mg WL A8, Al oE R Syaterbions o fvBred
1000 bl i granisiont witteedibla ots swejr esivettensesd ailh sesymptalimaeeantt oil or
adj ust ment Oanh 8“,}9&’{%‘@? Jsoelixﬂ'starﬁ% hére;fnarﬁ%cg tllE Q%h%s Aluitable

ef fective amoun I'S or y sup dosage I evel

of from abalisp®rsBY qrgm@endnrmo@mntew agyeRYs éPSIB%’WD%N@fHP%éYn &§1ic

Preferably,, A{J}‘?at[x?eﬂ%% ﬁéiﬁ’gls Eaﬁhlaéébzét&gihaﬂ&@&trﬁﬁl &8higi body
ay,

wei ght per era 'y, from about to about 50

my/ kg, nor egsPenerethy e"ﬂ\oeﬁn mistulcelluipseoPalyyiny!- Eﬂre"%% HHatiy

wei ght Jaer day. The 15 conpounds nay be admi nistered on a regi nen of
1to 4 tinmes per q)tlrral dosages Eo be admnlst‘(ﬂ&l \B|¥
be readily det erT‘h%@&tW PhHRAINGGaPresFiqnegeabgd in theRyep INVRLHGN [iig,

the parti culias be QERUHELIUESSY aldharmastatiedl o@ﬂiﬁdﬁt&i’fcﬁimmmng hey of the
strength of the preparatjon, the node of ad {]?aj{!{ atlo and .20

advancerrentC%‘FF"%'ﬁé‘Scﬁ%‘é%&'\@dc’bel"fﬁI"‘t"?QS’nEl Phamagght aﬁC&B lescarder c-fl?ﬁ ed
with the p%ﬂdrﬁi&b%ﬂ@@bbﬁiﬁoshi@hﬁﬁaﬁ terahintbetwoat aldomg) pang and 1a0@ Mg,

ht, diet t t | |
e % g e o5t o T BB T i POy b8 PRl S
bot h in vi vigranghithblefbf the vbtalos aarﬁwu&ramgnselet:&hd eCakimosvmchude necessary

|1 d | | d / f th
01Tty o Ber reErpeaRm ) o BRI PeEREE kb ASGIDRANET by 1

suspending agents, iubricants, flavorants, sweeteners, preservatives, dyes and
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30 and / or those suffering froma given disorder, nmay be conpleted
according to nethods well known in the clinical and nedical arts.

VO 2007107@?%,?7%1,’4%2006/ 048448 The foll ow ng s‘i&nrﬁ’m&f?et
forth to aird in the understanding of the invention, and are

i ntended and shoul d not be construed to limt in any way the
invention set forth in the clains which follow thereafter. 5Exanple 1
((3, 4-D hydro-2H benzor bll1l, 41di oxepi n-3-v1l) net hyl ) sul fam de
(Conpound #3) 0 0 Il HN-S-NH2 O Catechol (5.09 g, 46.2 nmol) and
potassi um ceathgsaGompostiansritable fﬂzoonazhatamartlﬁmtlpn|rmtéU@maoli¢bf@ma, sugh

reflux fmﬁﬁﬁl}ggﬂgf 3%3; gi?:'g]é)rc}%g%!%g?é’bhcuﬂ&l%ﬁg%med?étgﬁ%ﬁsé5t

gi 46. 2 nmo reaction was Conti nue ref ux for
24 hours. Meassond susiaingad relgase fproglatioos), gm@%ﬁuﬁ@wrwanddm&

The 1111 ajdmins, ARG ﬁﬁ@% QRH’FE ,fe?éle%ws;m& el 1spAntiohd, A

and extracted w The conbi ned o6rgani ¢ sol ution

was dri%ed usefylier Pﬂ@@@ﬁiﬁ tﬂdﬁi@élﬁﬂrimhé‘éﬁ stefleaplitions apmiiisionsanchy |
ether in hg kel ded

3- et hyl ene- 3, 4-di hydr o- 2H benzo[ b] [ 1, 4] di oxepine as a colorless oil.
M5 (ESI): 163.2 (MrH+) 1H NMR (300 MHz, CDCI3), 8. 6.94 (m- 4H), 5.07

(s, 2H), 4.76 (advéithgeousi |_¥ compounds of the J:aresent invention may be admmtstered
3- Met'hyl ene- 3, 4- di hydr o- 2H-benzo[ b] [ 1 i oxepi ne (5.00

30 v i S bael dRdpserpr DESILSY dSASASIRLRS el IRerS ngiidag. s

) werp addesksés t% thT@@oFQﬁﬁftih@% dﬂ? suiths@sbral cdfh a‘)@rﬁdéfohmg@resent
Am nosul fonic acid % dded TEI

t
hoat od t o IRYPNGRD A RGRINISERRSA InJaes Vo GRicA tserb et

t enper at ur mt@nas@tqﬁéam %ediattfar@ddhﬁan sﬂkm pdidnés Well kAOwhlp thiiee gidded.
The sol ution_was- ct ed eth ac%te 3 x 25 100

conbi ned oPHMRY S |1n a(Sﬁ‘% 8 rB?/t@Fe %fasg?ﬂ?qed#av\ﬁ?“’ew

conﬁent r at anlsctlymdefe NEeigieradinitlispatibit Wil obyorbe st erginaphy réthes thans%
methanpl 1n.dg

((3, 4- hyHFW&E'%&’%’?HPE??@@]%%Q%ﬁ?%@eycxmt hyl ) ani ne as a col orl ess
oil. M5 (ESI): 180.1 (M+rH) WD 2007/ 075695PCT/ US2006/ 048448

L1 AV (300 Mt PSStk gl oo ot e b
(m 1H). ° active drug component can be combtned with an oral, non-toxic pharmaceutically |
(P o BEBR AL RTOEPEh et L sS KGR AT LMERERN O s Fhofecnt 2
di oxanzo ( 6&heh)desired or necessary, suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Si.titable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth
o or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
25  sodium acetate, sodium chloride and the like. Disintagrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for eiampie, tragacanth, acacia, methyi-
30 cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. |sotonic preparations which generally contain suitabie
preservatives are employed when intravenous administration fs desired.
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5 and heated to reflux overnight. Chloroformwas added and the
precipitate was renoved by filtration. The filtrate was concentrated

under vacuyyansh-ReEi fied by chromatography (2% to S%qﬁ
di chl oronethane) to yield the title conpound as an off ”?geagﬂs(g)quug

258.8 (MH) 101H NWMR (300 MHz, DMBO, 6:6.92 (m 4H), 6.71 (broad,

1H), 6.59 (broad, 2H), 4.19 (m 2H), 4.04 (m 2H), 3.00 (m 2H), 2.39
(m 1H). Exanple 2

N- (2, 3- Di hydr o- benzof 1, 41di oxi n- 2- vl net hyl ) - sul f am de (Conmpound #11
ThH2 150 CRageninds 2f Bislinrgolion Thay beardndinisiared it gnyret thelfareogeing

(4.4 g, %%%Itl&@aﬁ& %@dﬁﬂlﬁ 16 %o%a%e eﬁi?g@ﬂ?legtamﬁeoqﬁqﬂé Qﬁ%&%é{?}g@eﬁ

di oxane (1 and uxed™for reaction was €00

r oom t enpeireatirant shdepresaianlis gaemifge- of solid was filtered and

di scarded. The filtrate was evaporated in . 20 ‘'vacuo and the resi-due
was purified using flash colum chromatography (DCM Met hanol - 10 1)
to yield a whitéhegpilydosage @dhe@fmtﬁw@t\ﬁflﬁﬂﬁéfﬁﬁﬂﬁ? rgnge fom

yield the I I t al
hnal ysi o OOISPORNaY RG 5 adulthinn ¥y oy, PRI of alifsitech, i @

Found: C, @empesitipns aregyyeferpbly providedsin ’ths fq@ of tablets SAMRIRG, BNEEORS)

Fﬁ 35H§m 6'1*20561@(2(@%9 1341 1%')256 3280( 100, 3'511), 280,950, 600 ahd= 0009,

2007/ 075695!5@)30?2@067’ @g’g\@gg%ﬁ(ﬁg tglz;l)symptomatlc adjustment of the dosage

(Benzojdl, 3ihexslindt 16l heirbatbis Wrf sifdctiee GRRUIBOSNE g istordinalily supBiied -

HN SN H2 .lﬁtl a dosage level of from about 0.01 mg/kg to about 200 ma/kg of body weight
per day. Preferably, the range is from about 0.1 to about 100.0 mg/kg of body
weight per day, more preferably, from about 0.5 mg/kg to about 50 mg/kg, more
preferably, from about 1.0 to about 25.0 mg/kg of body weight per day. The

15 compounds may be administered on a regimén of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the, part'icular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and

20 the advancement of the'diseas'e 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, boih in vivo and in vitro trials
25  using suitable, known and generally accepted cell and / or animal models are
predictive of the abilitj/ 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
© 30 and/ orthose suffering from a given disorder, may be completed a,ccording to
“methods well known in the clinical and medical arts.

Y
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0 Catechol (10.26 g, 93.2 mmol ), sodi um net hoxi de (25% by weight in 5
met hanol , 40.3 g, 186 nmmol), and nethyl dichloroacetate (13.3 g, 93.2
ol ) wer ewgoiPigdsin dry nmethanol (100 ni). The sol utiqaMa%Rea ed
to reflux overnight. The reaction was cooled to room tenperature,
acidified by addition of concentrated hydrochloric acid and then
reduced in volunme under vacuumto about 50 nL. Water was added and
the m xture was extracted with diethyl 10 ether (3 x 100 nmL). The

conbi ned organic solution was dried with MgSO4, concentrated to a
brown solid, an@hefelawingdxapines azsaliogh ixaist intthe undarstamding pbthe

yi el d benz [ - 253G [ ' t : S
Y T A s N S e o kRN A
(broad, 4Hhe ipvetiqrssetiigjth in tayelgimgwhiphdpllowphereafler (t, J=7 Hz,

3H). To benzo[ 1, 3] clioxol e-2-carboxylic acid nethyl ester -
(7.21 g, 40.0 mml) was added ammoni_um hydroxi de (29% in water, 10
m.) anc® enough acetonitrile to nmakeE ure honogeneous (-5 m).
The sol ution Waﬁa?zﬂE mﬁy&f&dﬂtr%ni_g@ﬁga&%mgmﬁemzﬂm%&qd,
then distilled water was added. Benzo| 1, 1 0xol e-2-carboxylTrc acid
am de precipitated as a white sol (goEPOUREL#3Y)| | ected by filtration

ti o5 (ESI): 160.00 (Mi-H+)
br oad) 1H), 7.072 (s, broad, 1H),

and used wi thout further purific
1H NWR (300 MHz, DVBO), 5: 7.938
256.94 (m 2H) 6.86 (m 2H),
Benzo[ 1, 3] di oxol e- 2-car boxyl i c™8
di ssol ved in tetrahydrofuran (THF, mL). Lithillum al um num hydri de
(LAH, 1IMin THE, 39.5 nL; 39.5 nmol) was added sQ)vay to the solution

at roomte ggeba%!ﬁhog@.og%%i@mn\éwgﬁ? bbga%@%@ﬁ ChARTate TRes a&&amddor
ours. . stllle er was e (0] estr e S i
AaueouIS L o R oS G aid Bnterhnotats b5n 45 SUHeRE g T ST 100
%é vr;i/a_s‘) adgaﬁa SfEMg,Sﬂo’rS.Qtrh@ﬁi)VW«'ﬁs mécaaﬁ@dqwidmiehme}]s eglainatd ag 3 x
1). cO | ne ni c ol uti on wasne W t V\:at_er
‘%E%&Fé Hous) JBR SOMEEn WAREHSERIP [oPTy feufigoratiie and fikered.

dried over"

Coer 20\[/1, Fheifiltxaid way bvapdragdandideassialueovas tibsted ovith watBanES! ) :

iii) 1 nggl_ el’rgr%‘ctﬁg %twi,etq%efhlg_(¥gﬁ( gﬁg %a%hié;?%ﬂﬁc sglhtign glgs(tmed

% B?ZZW 1 égifeli “&Slﬂdknd ecretemyriated. MG B Qraphy. (27eibly) etted insiwsfane) de
: , 38. C . i . .

Soi ut i on 10 Reip LI Ao - BE Nt R SOl Bk £8810MESs ol

concentrated angig (esnescgeem@stchr onat ographed (2% to 10% acet one

in dichloromethane) to yield the title conpound as a white solid. M
(ESI): 230.0 (Mlml)lMF{ (300 MHz, CDClg), 3: 8.94 (m, 4H), 5.07 (s, 2H), 4.76 (s, 4H).

3-Methylene-3,4-dihydro-2H-benzofb][1,4]dioxepine (5.00 g, 30.8 mmol)

20 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 room temperature and agueous sodium hydroxide .
(3.0 M, 100 mL) was added. The solution was extracted with ethyl acetate (3 x

25 100 mL). The combined organic solution was dried over MgSOs. The solution
was concentrated under vacuum and purified by chromatography (2% to 8%
methanol in dichloromethane) to vield ((3,4-dihydro-2H-benzo[b][1,4]dioxepin-
3-yhmethyl)amine as a coloriess oil. ' '

MS (ESI): 180.1 (M+H+)
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1H NWVR (300 MHz, CDCI3), 6:6.87 (m 4H), 6.25 (t, J= 4 Hz, 1H), 4.79
15(broad, 1H), 4.62 (broad, 1H), 3.64 (d, J= 4 Hz, 2H). Exanple 4

(29)-(-) dr o- benzo( 1, 41di oxi n- 2- vl net hyI) S | ‘
( Conpoun d%%ﬂ%m%@¥ Catechol (13.2 g, 0.12 nol) andlgp% gﬁfﬁ{?#}ms

carbonate (16.6 g, 0.12 nol) were stirred in DM (250 nm.) and
(2R)-glycidyl tosylate (22.8 g, 0.10 nol) was added and the reaction
was stirred at 60C for 24 h. The reaction was cooled to room
tenmperature and diluted with be water (1 L) and extracted with

di ethyl 25 et hety(dy @@MHEh@mP'an@@zqwmwmml uﬁlzm) 2o uﬁsmﬂ

3 times with 10% pot assi um car bonate, once Wt once t

bri ne and %@@dbf%%@ﬂ)n&ﬂ&cﬁ%Jﬁﬂ fizel ). W%l(‘?vej Sd’t 'F'H' Wb &8
fied by fl
purified by a@ 4P w%benzgemcﬁf][ﬁamo e?@Ma Neyrhath l)amnrﬁao(zléo 9016 2

ld ((2S)-2,3%dih |
%’/\:oezoo(?;o7l)ams=@r~‘zi}3@31’;1l léﬁ@@m%ﬁﬁ?.h g.3 4'&%0?)%9?@0%@,@?@?@%@, %éa'ﬁ%gé‘% mi)

was di sgol yed thteQ:Vt'b' r@ﬂﬂﬁ o(léﬁugm) m&bﬂﬂn{ @al @dd@dtaoimamdnﬁmwwas

chloride (13.0 and the reaction m xt

stirred at F%‘é‘fﬁd %Yrﬁﬁ'faépﬂr eT 'Foff't@?ﬁ”asr ﬁ%nqeé‘éaf? HRARSVRRYYR 86%“{ ifled

di ethyl et Beentcindtb ?ﬂ:ﬂqf{&%ﬁ% stilacetbhe i BiehRigABIRArN) Y& Viekbthe title
separ at ed and5vvasﬁ i nes vmth IN HC (500 nL), 4 tines with

wat er (1509 PouBAce an PHvrieelidyr i ed (MySO4) and evaporated in

vacuo to yield id which was purified by ftash col um
chr omat ogr aphy ?la-é@t% Ipi 21) to yield toluene-4- sulfonic acid

(2S) - 218- di hydr SHEWIED {30 MUz DIMEQY,\8: Beazhirh, 443}, @r?‘agaraadmrrl)eeﬁﬁ i d.

ol i DiEoRsse e R regy sl PR SRD U, Bpbr 2 btk athr o 7 o

tenperature and poured into vigorously stirring water (1.5 L) and

stirred 30 min. Wiite solid was filteggigaé the solid was washed

several times with watér, 2% NaCH again and let air drg/to
yield a (2S) gz(&gﬂqi!dmvﬂenzoﬁ 41dlox|n-2-vimethyl)—sulfam:de {Compound #1)

15benzo[ 1, 4] cl i oxi n-2-yl met hyl ) -1i dol e- 1, 3-di one as white powdery
sol id. The powdery whi

o1 S conbi ned wi th hydrazi ne
andj heat apref lux for 2 h,
> %H 1.0 and stirred for

(2.75 g, 86 mml) in EtOH (2§
cooled to roomtenperature a <l

washed w/Thrnigesh EtOH (solid
di scardgd) and the filtrate was evaporated |ﬁ>20 vacuo to a solid,

15 mn. Wiite solid was filtered and
whi ch was parti tﬂéﬂ%ﬁ#c@e@wr@lﬁ Béhzcﬁéhﬁrz ?‘lﬂfbtﬂyllabﬁn@e aeque;pas rNaﬁljl
The diethyl ether solution was drie ﬁ e?il@g Yﬁguo
to a yiel dand supmide ®dd.d3 m"’m)ewﬁﬁ C%E'“ﬁﬂ‘r'? ‘é %‘5 M A]
chromat ogr efwxe(dlgvlzl\ﬁomhe réQctﬂdn Was goelkd tafodiliembepatutd amd afsmdle
oL ) i S ek e BB o e St B S tllepth ™
an
ﬁ ObL EA%_OV OQ:;QlcUQ @ﬂtﬁégﬁé;dué%ﬁ p@ifled méheg ﬂaﬁh uolemwashnowt@@fapbd for 2
: ite i car
(25)-C (2, 3@191%6‘?‘ aB@'nzf)‘% ? el ﬁ“'o‘ d %Fss%"gn‘fénse e talizeq Moy
of f and the[ucmfewyzsﬁahbltnmbomgmumdfammtpraqbdnoI to yield a white
solid. 30= -69.6 E,Cg'f 51 8315°Et0H)

Elemental Analysis:
25 Anal Calc: C, 44.25; H, 4.95; N, 11.47; G, 13.13
Anal Found: G, 44.28; H, 4.66; N, 11.21; S, 13.15
H' NMR (DMSO d6) § 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).
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The white solid was partitioned between DCM and dilute NaOH, and the
DCM was dried (NaSO4) and evaporated in vacuo to yield

(29)-C (2, enzo[ 1, 4] cl i oxin-2-yl)-nethyl am ne bolieg1e VIO
2007/ 07569§8CT/ ‘@'52‘836/ 048448 [a]o = -57.8 (o = 1. 40, Q@é@*ﬁ}e‘“’gﬁ
(2.1 g, 12.7 mol) and sul fam de (2.44g, 25.4 mmol) were refluxed in
di oxane (75 nL) for 2 h and the crude product was purified by flash
col um chromat ography (DCM MeOH 10:1) to yield a white solid, which
was 5 recrystallized fromDCMto yield the title conpound as a white
crystalline solid. nmp 102-103C [aI p_m&e_g(c = 1. 05 M ;

1H NVR ( DMS0d6) 86 4.

(dd, J

(dd, J = 106.9, 13.7 Hz, 1H) Anal ysis: Anal Cab’ C, 44.25:
H .4.95 N, 11.47; S, 1313

44.20; H, 4.69; N, 11.40;
S, 13.22. 15Exanple 5 I

N- (2, 3-Di hydr o- benzo( 1, 41di oxi i1- 2- vl%t h)'/'m I\i:‘ NHHl nmet hvl sul f am de
(Conpound #6) O H N,. 0O Racenic

2oL R e L Tl o MR ™

cool egda 3 m;:]mmibm R No-k| Bélmﬁtdh)ybsdlnﬁ@thmdlcmhmmiaMe((13@49 @3.20moipl )
T t
vas, et Tk SRELLER X IOk A, SHE SO0 el Mt e,

acet at e andvevatchit, Taadeah’@orew:ayIcoats@tthosdempematumsam@hé@ywdﬁﬁlon
Drine, A SRR AR SXAROLAL AR NACHBUE 80 P ol findil clumee

oi | was pu? CoITma ¢ ronat ogra

acet at e: Hepbames0 mil,.. :Watdr was nilded and Wi tmxtgtﬂ was extriactedigh diethyl

recrystal | t e ﬁ%tdféoewﬁq) d as

R g e e L
concentrated to a brown solid, and chromatographed (2% ethyl acetate in

hexane) to yield benzo[1,3]dioxole-2-carboxylic acid methyl ester as a colorless

non
o
©
H
H

»

oil.
MS (ESI): 195.10 (M+H™).

15 TH NMR (300 MHz, CDCl,), &: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34 (g, 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 mmol)
was added ammonium hydroxide {(29% in water, 10 mL) and enough
acetonitrile to make the mixture homogeneous (~5 ml.). The solution was

20  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 filiration and used without further purification.

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

1H NMR (300 MHz, DMSOQ), &: 7.99 (s, broad, 1H), 7.72 (s, broad, 1H),

25  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 THE, 39.5 mb; 39.5 mmol) was added slowly to the solution at room
temperature. The reaction was stirred at room temperature for 24 hours.

30 Distilled water was added to destroy the excess LAH. Aqusous sodium
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WD 2007/ 075695PCT/ US2006/ 048448 El enental Anal ysis: Anal Calc:C,
48.52; H, 5.92; N, 10.29; S, 11.78 Anal Found: C, 48.63; H 5.62; N,
10.20; S. b8P 075695 1H NMR (CDCI 3) 66. r%ﬁ‘/lﬁﬁbo(ﬂmm
4.59 (bd m 1H, NH), 4.35 (m 1H), 4.27 5(dd, J = 2.3, 11 1H),
4.04 (dd, J =7.0, 11.4, 1H, 3.36 (m 2H), 2.82 (s, 6H).

Exampl e 6

N- (2, 3- Di hydr o- benzof 1, 41d| oxi n- 2- vI rret hyI ) - N-net hyl sul fam de

10( Conmpound #71 o o0 O

2, 3-di hydr*wdxowdeé%Qdiﬂow%r@)w%@ﬁ%%ﬂ%ﬁ% sol5tion was extigcied pith ethyl

di ssol ved ddbt&iehg!x {60 ﬁ@)eﬁﬂeﬁcdﬁbmeﬁ ehdanie doh8bn HasWastdttiwith water
evaporated in vacua to

N- (2, 3-di wan%ﬁz@wgépdr gfmsozv?mtmqupca%%mva%d{s an il .

15The oi | tbéhzib[ﬁb bx Imé Ry ldrhiheidSa boeAbesomi th 1M LAH in THF
(9.0 nL, 9.0 mol ) at 0C and stirred for 5 h at roomtenperature. The

reacti &n was codSdESIn HHR.i dMh and quenched with vvater (0.50 n),

Lhen stirred at THoBiRenRardrs BT SRy by R o iy St i TR

filtrate wasevapd,aHgd in vacuo 20 to yield a residue which was
artitioned bet n 1 i et et h The ueou

Ea5| fied with 1%@&5@ %ﬁ%@f’@ﬁ FRGi étgﬁyq 1 ‘Fﬂ ﬁlﬁg' orggﬁ%
phase was wmg ﬁwsmw)ol)andreemmpbhaﬁemdnndimaamm(sa)rrgh)eind the solution

2, 3-di hydr o- 1 4 0 I I

180" (NG ) MBS PBRRRHO R SToBIgE T Apjo §g bopBEhDReR Y8 rteipl,
= 7. 9, 11 was Idhrorﬁh’f):)grébf%i &% tQHp% acdoné i dleh{promethanej'tmy@ld th@:;m@

ng, 2.1 %Egngqég 0‘95010820 ng, 8.5 mmol) were conbined in

di oxane (1 1.5 h and evaporated in vacuo to yield
a crude residuepsrl Fg egg@@ giveas+Hpuri fied via col um chronat ography

40 WD 2007/ 075695 CT/ US2006/ 048448
TH NMR (300 MHz, CDClg), & 6.87 (m, 4H), 6.25 ({t, J=4 Hz, 1H), 4.78

15  (broad, 1H), 4.62 (broad, 1H), 3.64 (d, J= 4 Hz, 2H).

Example 4
25)-{-)-N-(2,3-Dihvdro-benzo[1.4]dioxin-2-yimethyl)-sulfamide

(Compound #4) ound #4

@ j’#’// "‘\-.

// NHy
20

Catechol (13.2 g, 0.12 mol) and potassium carbonate (16.6 g, 0.12 mol)
were stitrred in DMF (250 mL) and (2R)-glycidy! 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 diethyl

o5 pther (4times). The combined organic solution was washed 3 times with 70%
potassium carbonate, once with water, once with btine and evaporated in
vacuo to vield a white solid which was purified by flash column chromatography
{(DCM:Methanoi — 50:1) to yield ((28)-2,3-dihydro—ben,zo'[1 Aldioxin-2-yl}-

methanol as a solid.
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(ethyl acetate/Heptane 1:1) and the resultant solid was
recrystallized fromethyl acetate/Hexane to yield the title conpound

as a whiteysahisflyscpP 97-98C M5 257 (M 1) SEl enmental Ang
Cab: C. 46.50: H 5 .46: N 10.85 S, 12.41 Anal Found: C Cﬁgjsz@(‘ﬁﬁus

5.65; N, 10.90; S, 12.07 1H NVR (CDCl 3)
86.86 (m 4H), 4.52 (bs, 2H), 4.46 (m 1H), 4.29 (dd, J = 2.3, 11.5
Hz, 1H), 4.05 (dd, J = 6.5 11.5 Hz, 1H), 351(dd J:67 14.9 Hz,
101H), 3.40 (dd, J = 5.9,, 14.9 Hz, 1H), 2.99. . mple 7
128) 4- 1- N- ( 6- Chleg solix] 3363 by & Haneh WS dliagely frhmm @réﬁiﬁml-? cogleddRi d

e (Conpoung# -toll%r%hplf&ll l'ﬁﬁ%rﬂ]j%l %'68 %rﬁ@?m}a&%@g%&%%%ﬁo n

Exanpl e 4 abdv cat ec r eact m xture o
(25) - C ( 7-ratwecstipregi ai rhymfebmemqule. ﬂqrcﬂomXTma wum esshdiludgdl méthand

877 rat o P! Spfer 1 £ BXHAPAR Bl 2L3) Ay Badiitler T ol afid:
was di §solwaghech2 znmedﬂﬁihdi\l HEDEOAMLAHHIDRS pdth Wﬁtedi(*e'imml-)e@w@ withs
added untig; JRJ;B T gj 198, a%?\glaé\&%@ra%ﬁgn QXE‘U@FJ‘*IQdQ@Jhﬁé'STohBQ\%ch was

precipitate re-cr l'ized from

met hanol / [iRAifieg! By Bash epfima W?W@"aphﬁé“m&% i Yo el tpbrepe-4-
part i Ui onegaaivess (SNbandingilaubent Milibkin E1prh eaterd £ved

evaporated 1n vacuo to yield puri
(2S) - C(6- G’rﬂ"@ro 2, 3-di hydr o- benzo[ 1, 4) di oxi n- 2-y1) - met hyl ani ne as an

oil. Falp = -6 d
C1. 50 13 . 7n'1|'Tl§e (hite 5%115%as%@heahﬁt%étaéguﬁ@mr}lng@}gf I u)b(};'g@} o(ra

&5‘5 e conbi ned in di a]g(1 }
2.0 h, codPg$h B PYEPERPlY 3 Peatgrdo reiix fort h, cocled ta room
2007/ 07569:59@@rb§2@@%%&%@|mo vigorously stiriing water (1.5 L) and stirred 30 min.

White solid was filtered and the solid was washed several times with water, 2%
NaOH, and water again and let air dry fo yield a (28)-2-(2,3-Dihydro—
15  benzo[1,4]dioxin-2-ylmethyl)-isoindoie-1,3-dione as white powdery solid.

The powdery white solid was combined with hydrazine (2.75 g, 86 mmol)
in EtOH (225 mL) and heated at reflux for 2 h, cocled to room temperature and
1N HCl 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

20 vacuo to a solid, which was partitioned between diethy! ether and dilute
agueous NaOH. The diethyl ether solution was dried (NaxS04) and evaporated
in vacuo to a yield a light yellow oil. The oil was purified by flash column
chromatography (DCM:MeQOH — 10:1) to vield an cil. A portion of the oil {4.82
g, 29'mmol) in 2-propanol (250 mL) was treated with 1N HCI (30 mL) and

25 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 (28)-C-(2,3-Dihydro-benzof1,4]ldioxin-2-yl)-
methylamine) was filtered off and then recrystallized again from 2—p'ropano! to
yield a white solid.

30 [o]p = -69.6 {c = 1.06, EtOH) .

The white salid was partitioned between DCM and dilute NaOH, and the
DCM was dried {(NaS04) and evaporated in vacuo to yield (28)-C-(2,3-Dihydro-
benzol1,4]dioxin-2-yl)-methylamine as an oil. '
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evaporated in vacuo to yield a solid. The product was purified via
flash col um using DCM net hanol 20:1 to yield the title conmpound as a
whi te sol |‘gozb(§,02.-7(zi(l\/+1) [a]r) =-59.9 (¢ =1,11, M ﬁ,wﬂfg%ﬂ(ﬁ)%l@
66.90 (d, J =2.2 1H, 6.81 (m 2H), 4.76 (m 1H), 4.55 (s,

4.40 (m 1H), 429(dd J =2.4, 11.5 Hz, 1H), 4.05 (dd, J—71
11.5 Hz, 1H), 3.45 (m 2H) Elenental Analysis: Anal Cabo:C, 38.78; H,
3.98; N1, 10.05 10Anal Found:C, 38.80; H, 3.67; N, 9.99. The
filtrates of the crystallized hydrochloride salt of

(2S) - G ( 6- Chl or{ody 3--87 Bydr-o1 BEN &z} 1cl i oxi n-2-y1) - net hyl ami ne

2P0 S0 YL By S FET i b DAL B sy

and evaporat ed artiti‘one
bet ween DGEflg2adimdipxand (a5 mtt)éommlmstheozradwprmlcmas prhiéiethow flash

sol ution vag SJH?-QmI%'P&%}%%EDEM RQ Q%Jhn%”éﬁ]ﬁvmﬂﬂﬁxﬁg in

vacuo to yie Ilgman ol uri reverse ase HPLC glo-
50% ACH Wi rehr}@tam%tﬂmm E(Mtcewe thie twemncmd @s)awéﬂecprystaﬂme solid

(25)-C(7-Chl orQ 210} Aydr o- benzo[ 1, 41clioxin-2-yl)-nethylam ne as a
resi due. 20The r ue was conbined with sulfam de (0.90 g, 9.4 nmol)
in dioxane (25 [ofy =an8.T°dbl=ux88, Myr 2.5 h, cooled to room tenperature

d ted § f
and vaporat ed L ANMGENBNCOUELE 01 BI6 Bldc S8 (04T LL4 Bl
(29)-(- 3m N3.67 (eulaj 9E05.9, $1.§17H;3(,?T|\!-/:b)li)6m(dﬁ 4]-0% Sx it 8 m?’hﬂﬁ\gm(@m%m d
e as i : \ :
(CDC13IOCD3%I§)§§E?.%§’ f@ivsJ = 0.7 Hz, 1H), 6.81 (m 2H), 4.37 (m 1H)),
4.30 (dd, J = 2EBmdftaBAntlysitH), 4.04 (dd, J = 7.0, 11.6 Hz, 1H),
3. 38 2H) . 30QEXx 8 Ch e | } d #10
WO 2o§)r7n/ 07?695#8‘?*7‘@%86/ 0484£1§”%2§ émﬁiﬂ LA 4 fFompoun :
Chr oman- 2- car boayhi Boarwd:d (4. 5Cg4429); #rhréi@g dhd”l—@‘ls (888 g, 25 mml)
were conmbined in DCM (40 ni) and DVF (10 m_)

Di net hyl am nopr opyi et hyl car bodi i m de (EDC, 4.84 g, 25 mol ) was added
at 5 rgom tenperature and the react@ﬂmﬂ&@re was stirred for 30

mn. Ammoni U HYORHY dS-hén dicand-JiRbth W19 ROeAe M iifsmide
reaction m . N m Xture was
diluted with DCM (50 niL) and vvate(rcﬁ'(mn_ﬂllﬂi*&id the pH of the mxture
was adjusted to about pH =-3.0wWthol N HO. The DCM was separated and
t he aqueous phase extracted er'Wi thy DOM 10 The conbi ned DCM phase
was dried (Na2SO4 and evapor|p yi @l d an oil, which was
purified with flash col um chrefategrap I tate) to yield an
oil. The oil (5.35.g, 30 mmol) in THF/('QYJN was stirred as -
IMLAH in THF (36 nL, 36 mmol) was added and®t he[reactl on m xture was

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

20  and triethylamine {1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled
in an ice bath as dimethylsulfamoyl chioride (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 (MgS04) and evaporated in vacuo to

25 yield an oil. The oil was purified using flash coiumn chromatography (ethyl
acetate:Heptane - 1:1) to yield a white solid, which was recrystallized (ethyl
acetate/Hexane) to yield the iitle cormpound as a white floccular solid.

mp 76 ~78°C
MS 273 (MH")
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15 tenperature for 20 h. The reaction was quenched with water,
stirred for 2 hours, the solution decanted, dried (Na2SO4) and
evapor at edyj to yield Cchroman-2-yl-nethylamn |

am ne. deQmﬁﬁg%%fly amne (1.63 g, 10 mmol ) and sulﬁgﬁﬁje f@&%%‘g,
20 mol ). were conbined in dioxane (50 nL) and brought tO reflux for
2 h. The solution was 20 cool ed and evaporated in vacuo to yield an
oil, which was purified via colum chr.omat ography (DCM Met hanol 10:1)
to yield a white solid. The solid was recrystallized from et hyl

acet at e/ hexane ElemgngldArsdlysisan- 2- yl net hyl sul fami de as a white solid.

np 100-101C 25 M t al Y Cab: 0, 49: 57; H,
5.82; N, 11.56;’éiéé,E%é'zsjc}/&hﬁ'%zgﬂhg‘?zngggg;8’ﬁ??‘? 80; N, 11.75; S,
13. 33. 30ExanplAn® Found200748.886b5PER: No10EE: Suda4

242, 3- Di hydro- b 1 QX - t D f-am d

ON N NH2 )6 0. Wﬁm‘%&???é@?ﬁ%ﬁéﬁﬁéﬁ(?-583”3@5"1*.""?“%@3{2’5“'??33%3*"0
t o 2- bsonofdet Byd 2.2, 31 di Hydtikdheh@d[dd, )=V & ilhe), 1HH. 8 B&(M, BH)aBdd) (si n
DVSO (90 r’%[,)‘ and stirred 5 at anbient tenperature for 20 h. The

reaction nixture was then diluted with water (250 nL) and extracted
twice with diethyl ether. The diethyl ether was washed with water,

then washed twice with brine, dri ed%) and . evaporated in
vacuo to yield 2-cyanonethyl-(2,3 d nzo[ 1, 4] di oxi ne? as a
white solid. 1N#3.3thydrwbenzelhdRlioxin-2-yimethyisl-methylguifamide (g,
J =244 11.5 Hz, 1H), 4.08 (dd, (beﬁnﬁo%ndlﬁ?ﬁ Hz, 1H), 2.78 (d, J =
6.1, Hz, 2H) The 2-cyanonethyl - (2] I 'hydrobénzol | , 4] di oxi ne) was

di ssolved in THF (50 nlL) and 1lWRBU THF (80 ni, 80 mml) was added
and the reaction mxture ref d for |5 h, fhenystirred at anbient
tenperature for 16h. Wth ice et h | LA, 2N HCl was added until
pH = 1.0 was achi eved. The reacYion ®ixture vva,§¢£- en stirred for |Ih

at roomtenperaturé and evaporated in vacudHid yield an oil. ~The oil
T O ko o 158 5 e
i N vacuo t@a¥igplsdiveldud &tyl(fdrmia (1B M0 esTRAEY 181 S0 @inand-ev@orated in
yhethyl anlre?c?do to vield N-(2,3-dihydro-benzol[1,4]dioxin-2-yimethyl)}-formamide as an oil.
15 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
temnperature for 1 h. Solid was filtered and the filtrate was evaporated in vacuo
20 to yield a residue which was partitioned between 1N HCI and diethyl ether.
The agueous phase was basified with 1N NaOH and extracted with diethyl
ether. The organic phase was dried (MgS04) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1,41dioxin-2-yimethyl)-methyl-amine as an oil.
MS 180 (MH™) . ‘
25 H NMR (CDCls) 8 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 crude 2-(2,3 di hydrobenzo[ 1, 4] di oxi n-2-ypet hyl am ne i n di oxane
(100 nL) was conmbined with sulfamde (3.0 g, 31 mmol) and heated to
reflux forygd zmwm;}%g' sol ution was cool ed and evapor at ed Jo 3648
yi el d an orange . 5 solid, which was purified by. columm

chr omat ogr aphy (DCM MeOH - 10:1) to yield a white solid. The solid
was re-crystallized fromDC Vito yield the title conpound as a solid.
M5 (M 1) 257 MP 101 - 103C (corr) WO 2007/ 075695PCT/ US2006/ 048448
IHNMR (CDCI3): 66.86 (m 4H), 4.70 (m 1H), 4.52 (s, 2H), 4.30 (m
2H), 3. 94 (ethy) adetate/Haptake B 1Hand1he resdiliast $alig was re@ygiallized dropp ethyl

2H), 1.94 = By SMeasured: C,
46.48; H, &&%g%?’]ﬁxa%?‘gly}&gah%g%? cgal‘lacguaﬁg?esﬁg!tg}gﬁ%o; H 5.46; N,
10.85; S, 12. 4gQeaMma°€ 10 : (29)-(-)-N6,7 :

Di chl or o- 2, 3-di - of 1, 41di oxi n-2-vl met hvl ) - 10sul f am de
(Conpound #29) '@égé} @’?% C 4,5 Dichloroatechol (8.6 g, 48 mol) and
pot assisum car bdflamen{d.fMklgsis48 mol) were stirred in DVMF (200 nl).
(2R -G ycidyi t I . (9. 129, 4 ) S . t reaction

m xture was stiﬁﬁfﬂeéﬁe{?‘ 60C forCZQB'EBP#h%}@SN?gg%’ﬁqrzri'lgfure was

cool ed to roomAmahfeuadur e andCt #eA8HH| aBSINWIDIBG; & WReller (600 nl)
and extracted w ' 4 4] ). i ped i '
sol ution was vva%@%@%‘g%wgg ﬁ (%%Hagggé?%f%g%%gﬁé‘l ﬂg’\?\? éc'ge%dvg ’tJh
brine, dri-ed.3, NjS4E, &)l £081ddad e®.5.nt Matlre 119, 3.68|(ddad v & €0l 9d1Z:

of (28)y 2- 46754} chlor @-2,43- dihy - 70[sbyd] ¢l i oxi ne) et hanol .
20The§%028)1-®-’ 5364(2t0§18h"l' g’r%-%%l-lc}ﬁ ﬂ%r%gggﬁzﬁﬁ, 4] di oxi ne) rriethanol
oil (6.4 g, 27 mol) was dissolved in pyridine (50 nmL) cooled to OC.

Then, ptoluenesul fonyl chloride (5.gxgmpid 7m0l ) was added and the

reaction mxture was stirred at roo ature fo ‘20h. lThe
(e i ) BN {lshexXivdry Sl

and the organic | ayer was Separat?@g@ﬂﬂuﬁ@ﬁﬂ?ﬁhed 2 times with 1IN HCl
(250 m.), once with water (150 nL),"tTwWCe W brine, dried (MSO4)
and evaporated in vacuo t hel e~ gt
t ol uener4-sul fonic acid

(25) -6, 7-di chl oro- 2, 3-di hydr o-

0 el l ow solid of
;;J . H o
1C,) dJ//%JNl-\%/? yl met hyl ester,
4 NH,
15 . O
Following the procedure outlined in Example 4 above, 4-chlorocatechol

was reacted to yield a mixture of '(2S)~C-(?-Chloro-2,3-dihydro-

benzo[1,4]dioxin-2-yl)-methyiamine and (28)-C-({6-Chioro-2,3-dihydro-

benzo[1 ,4]dioxin;z-yl)-methylamine {(ca. 3:1 ratio of 6-ch|orp:?-ch!oro isomers
20 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 rmethanol/IPA to yield
white crystals. The white crystals were partitioned between DCM and dilute

25 NaOH. The DCM was dried and evaporated in vacuo to yiéid purified (28)-C-
(6-Chloro-2,3-dihydro-benzo[1 A4ldioxin-2-yl)-methylamine as an oil.

[olp = -67.8 (c = 1.51, CHCls)

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
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WO 2007/ 075695PCT/ US2006/ 048448 1H NVR (0001 3): 87.79

(d J =8.3 H, 2H), 7.36 (d, J =8.0 Hz, 2H), 6.94 (s, 1H), 6.83 (s,
4 37 ‘45120"]7)3),_7( 4.2 (m 3H), 4.03 (dd, J = 6.3, 11. 547 dhthss 47

s, ol'uene-4-sul foni ¢ acid

(25) - 6 7 di chl oro- 2, 3-di hydro-benzo[ 1,4]clioxin- 5 2-yl nmethyl ester

(8.0 g, 20.5 mmol ) was conbi ned with potassium phthalimde (6.1 g, 33

nmmol) in DMF (75 nL) and heated to ref lux for 1 h, cooled to room

t enperature and poured into vigorously stirring water (0.5 L) and

t hen stir reeepdfatad m vatid o eldi alsoiis Thé percedt ead prinifed ofd Hastasolumn

vashed Sevetal oEhIESNLLN A B8 ol hHARE oot &8 a WY ¢ her

let air d
10di chl or o- 2 3B Iyardi Benzo[ 1, 4] di oxi n- 2-yl met hyp-i soi ndol e- 1, 3-di on

e (6.0 g, 80% i solid. . The white powdery
Solid was conbuf‘%@d-ﬁ% ﬁ"y ﬁﬁn‘% (1.06 g, 33 nmol) in EtOH (80 ni)
and hggt gd at (rj‘emum ig:mo%)ﬁe%m LoelzHzt mmmmmenmg:dan ,INYHCI
was added t o adj t he tio tur Ig FSJA n‘}e”15
reaction rﬁ?@t@ﬁ@l%aé *rr%%fa(g §4 13 %\ﬁ’l ﬁé‘ soﬁ?gd

filtered andswashed, swmehnf,2¢ph EtOH (solid di scarded), and the
filtrate was ev orai gm?n vacuo to a solid, which was partitioned

bet ween di et hyl Wi ut e aqueous NaOH. The diethyl ether
" solution was drArwlC(thS@) anl, :m/aa;on-iaﬁsa an@@uo to avyield a

Vi s_coygroi I cffrf’ﬁ m nonmetlyles 68, 4 Qb%hhoér%ﬁz (CDCl 3) -

20di h 0- benz Xlne) 86. 98 (s
1H), 6.96 ( s, IHhg fliﬂaﬁ ¢fdte clystaliz€d hydroghlaride Bdjt, of42$5C(~(ﬁ Chlgyo- 4. 0

(m 1H), ghu&ﬂ:}mqmnzg 154iﬁ%oxu%?12yi) m mml l‘ﬁlr{%%ttekagfbcpgbé\b@w%ké (3.8 g,

16 mmol ) am am de | uxed 1 n di oXane
(100. L) frecogerrddnd. 1 ne:f&umgrq:ﬁ'mM@ imerphﬁnﬂleéamsm%ﬁ yaayp to

col umn_Chr QOB OGA WPRLNEON Gkt KT (b0 i f ARy ATBOwTHcs

a white s ¢ch ' was re I ze rom et hyl acet ate! hexaneto
yi el d 16he {05 M 5€onpbunde &Jﬁf’d sotitias W@%Sf?ﬁhﬁ@ ﬁécg&r"ihdb”%d[’ El f

L1 0.1 A ReL 7363 20h8 i 19k Gy nldl Mon wes puted vie 1

s, 2H), 4.@5e(as pimge HEL 1@@50% 5 ASH G 041556 mf% wategwltbso 2% 2h)

| |
E\nglrrigfg fgﬂp@w%w ‘é?gﬁ@%?r@&é@é&ﬁﬁ¢d#§%&@.§bg4‘g@ﬂﬁgb%?nm 1l%m12n§

Cal cul atedas gregigued; H, 2.68;.N, 8.87; O, 22.94; S, 10.35. 5Exanple
The residue was combined with sulfamide (0.90 g, 9.4 mmol) in dioxane -

((1(239% 'cf}%otk 7@@?}128 rgﬂl?x_e% #o\p% 5 hbgcclo gtlj to foo%jkgréglagra%u% an Q\Yéaoraf'é uat‘m
vacuo to yield an oll. 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.

25 MS 277 (M) '
H NMR (CDCl/CD3OD) 5 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).

30 Example 8
Chroman-2-ylmethylsulfamide (Compound #19[
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0 %...... NH2 HO ../- 0 (2S)-(-)-N-(2,3-Di hydro-7-nitro-benzo[1l

, 4] clioxin-2-ylmethyl)-sulfamde 10 (1.2 g, 4.15 mol), was prepared
from 4-ni tygeatpeRed according to the process outlined pchRXaeRlGsd-
The (25)-(-)-N-(2,3-Di hydro-7-nitro-benzo[ 1, 41cli i n- 2-

yl met hyl ) -sul fam de, was then conmbined with 10% Pd/ C i n net hanol (120
m.) and shaken under hydrogen atnosphere (39 psi) at roomtenperature
for 3 h. The solids were filtered and washed with 10% M in DCM and
the filtrate was 15 evaporated in vacuo to yield crude product. The

crude product was dissol ved (25 nL), frozen and
| yophilized to yield the ti bnpou d asta V\@te fl aky solid, as
t he correspondi ng hydrochl ofxde~Ss d NG J/H) 260

1H NMR (DVBO d6): 310.2 (bd s, 3H), 686(m,¢H)|\%H6 85 (s, 11, 6.74
20(dd, J = 2.5, 8.4 Hz, 1H): 4.22 (m 2H), @8 6.7, 11.4
Hz, 1H), 3.04 ) e 12
(29)-(-)-N-(7- 2gabopvlic 8ol 659077 r?%‘?%?fir'fio%(ﬁeﬁ@n sulfa
m de ?3( C@mp@l)rvwr#@mbmed% Wﬂ@miﬂmd(@hﬂﬁ @0 M.

2607/ 075695 %T?}é% ARBAR M8y icarbodiimidd (ED GoaBa d5WARdY WRREEMed at
accordi ng t'cEfl tﬁe procédure eg%rr Pb'gg |nd Exanpl e lg' abovgm)r startl?lgEl

Wit h 45 netregmdatieiaiure apdyhe FRAGHIORHNXEIS dYE}EdS‘ﬂfm {oR 3Regin. Ammonium
recrystal ljyagdidé mstmul s@a%.ﬁbslwatﬁ@d& Hi%d mp,e}eéct;bﬁ rhikiur§ we@npound
as a white’ solid, MHy 2 13 86. 76
(m 1H), efigeddaf 1@H) 2, reectm mmib're was dilyigd W§th @ﬁj\/‘ (éP E{fﬁ Hﬁ\d

4.28 (m k&b mid &= (H0pH bf thbmiturelwis Hejusldd to Sodth pHn- 32®*)N1th2ﬂQ51C{lS
3. The DCM was separated and the agueous phase extracted twice with DCM.

10  The combined DCM phase was dried (Na;SO4} and evaporated in vacuo to
yield an oil, which was purified with flash column chromatography (ethyl
acetate) to yield an oil.

The oil {5.35-g, 30 mmol) in THF (90 mL) was stirred as 1M LAH in THF
{36 mL, 36 mmol) was added and the reaction mixture was then stirred at room

15 temperature for 20 h. The reaction was quenched with water, stirred for 2
hours, the solution decanted, dried (Na;S0Qy4) and evaporated in vacuo to yield
C-chroman-2-yi-methylamine as an olly amine.

The oily amine (1.63 g, 10 mmol) and sulfamide (1.92 g, 20 mmol) were
comﬁined in dioxane (50 ml) and brought io reflux for 2 h. The solution was

20 cooled and evaporatéd in vacuo to vield an oil , which was purified via column
chromatography (DCM:Methanot 10:1} to yield a white solid. The solid was
recrystallized from ethyl acetate/hexane to yield chroman-2-ylmethylsuifamide
as a white solid.

mp 100-101°C

25 MS 241 (M)
' Elemental Analysis:
Anal Cale: C, 49:57; H, 5.82; N, 11.56; 8, 13.23
Anal Found: " C, 49.57; H, 5.80; N, 11.75; S, 13.33.
30 Example 9
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El emental Analysis 10Cal culated: C, 46.50; H, 5.46; N, 10.85; S,

12. 41 Found: C, 46.65; H, 5.60; N, 10.84; S. 12.61. Exanple 13
15Dom nantw@uhhesbye Rel ations (DSR) in Rat In Vivo As$aysiigoidolR
assay is divided into two nodel s: Reduction of Dom nant Behavi or
Model (RDBM of mania and Reduction of Subm ssive Behavi or Model
(RSBM of depression. The RDBM wherein the dom nant animals are
treated with test conpound, is predictive of the ability of the test
compound to 20 treat mania. The RSBM wherein the _sub' ssive anjmal s
are treat ed 2023 Dibydro-benzohdldiexip-2nyllethylsul in

test conmpound to treat depression. Vah e rague Dawl ey rats
(140 to 160g) from Charles Ki ybor L8 _WTmngton, MA were

used in this assay. Shi pref s r Zyseclg ved at two-week
i five-day qudréntine, one-week

intervals. Each shi pnent
acclimation period, and one-w ection process, foltowed by

five-weeks of Qr vehicle t t to,those pai.rs.selecte Rat s
wer e housed fogj;ol%gﬁ?’u%%m%éeéggt g'fw%daa‘%‘ga? 3_9&??] & 8§°r9'§‘°55‘hegh¥$aur
ple:r _ (cjiay af(g;ardiﬁ?%ﬁcib@@zcﬁ ARkine) t(?m;gg mOTH_nFTcg)di_awasn aodm ahdgtioad 30
, Friday, rats ha ree access unt i ein

Sunday® AR RPRIEEeRRea 'Wé??raécgh'd Pir%‘dt'od'f'%?%rwgéh‘ge %@g&@mﬁtﬂ
depri vat i avatpe(dsmhslysed dadictdd tWiee afth ettdthpinetihver. ghihe giwting! @sherhweas

aver age \ABU\iI%Twe g\%lgﬁ ?J@é%ﬁ%r?glgg\éeg R98a %I‘!g{[ lﬂgwc?e,l%iegmtaggﬁ)tm . AU he

concl usi on re sacrific

2007/ 0756 35BEF4152 0O §A0US i gieltb2 apananithy)-(2, Balitydrakemt b4 idindner @ s
wer e CO"%@§§9$QQ{ in vitro experinments and drug concentration

measur enents. € 'basic testing apparatus consisted of two chanbers
connedped wit h & BMRIGBBICIH A §.80 dmgdH b &8t d Hil #8W (ddeJ k2.3t b1 pdds

t hr ough at t,i t fl t L, dy poi nt,0f54he tunnel was a
cont ai ner 14%’ év\()gég{%ﬁg'd” %ie%'lgf#hfz’sﬁg%{sdsgsg%p‘é??t'{l}sH%\)’/ézsﬁ)repI i cated, so
that a total ofTHeBrcyaabnstiofl-(28 dihgdnobbezefit dddioxing} kg dissolved in THF
si mul t aneous|! Th ISt L NG | nt
col ors. Th@@,'x%%“‘?éf@g?@aﬁﬁgrf’ Zﬂéb%@-ﬂo? g\%a%t%%&é&ﬁ%&gghgdﬂgf%ﬁrgeo
tracki ng, mituredefloxedéordabethandtisrel|abenibrienttemieraiure iayel ShoWih defe
ani mal, at [ : c : oot h
ani rnatl1§a c aérjllath rﬁgﬁkﬁﬁin%@%ﬁlrﬁ%%;%%%%ﬁﬁ .&?ﬁgtﬁe&dﬁ?ﬁ?ﬁiigg‘gx&gﬁ?@ﬁ&r& ng
the five- mnittre was Hyerseseding, ihatreosplemparaturaantd evaepraiehd WPUHeh
rat was I SagidfloRy Tha%ivAS BaliiBREY BENIEH YRINEaORrRABY BirRrfarX!

"
file, 15The"t egan W t| random assi gnnent of rats into palrs.
Each rrenbehhecﬂief@ybaiher\ﬁabmpnazt@dwﬂﬁh%ﬁhwﬁbgﬁ'@ﬁ drigg) fitpeOCgranche

testing ap &B%l%,d i}'ifl%ﬁhbffe y?eq)@BFuderE-géls dcilggg‘gbeﬁﬁ[%%pﬁﬂ@ ani mal

was recorded. ring the first week (five ) of testing the
ani mal29 hayietogesine t he new envi ronnent. Domi nance was assigned to
the ani mal w t hyfhghighess. score during the 20 second week of
testing if three criteria were achi eveq. First Eh r? nust. Eﬁ-lve %een-
a si'gni ficant difpeé&redrd-@ddhydiopegzel tddg'P?""P%U.)ﬁg}y PNk F PRE
average daj{go r%L'? Aleis"EhrasiAEa iR siekkidans ved, 81 Sewinahd hoateddoiretn
ani mal score nust have been at Iegst S%D%r eatder t han th.le fé@@}&ﬂﬁve
ani mal ' s sti2eh. EhpAgiytion was gopledianiiovanpadiedin vards i3 YgIdRT IRTES.
the paps sSebiRgiiHieh WegkpyhiRD T ttudh gubabiogasinp (DEM:MeQtht 10:1) to
out - scor edyilesds ac‘.ifv%rﬂensacgtld. pﬁr'é legd \%Qs Irg-%l'yas,tt-aeiﬁzeoac {187 984 to yield the fitle
compound as a solid.
MS (M-1) 2567
MP 101 — 103°C (corr)
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ldeally there were mnimal reversals during the acclinmation week as
wel | . About twenty-five to thirty-three percent of the initial aninal
pai rs achiwgeaghfohgse criteria and only these pairs wer @cgaRbicbHgGss N
the Study. Significant differences between tine spent on the feeder
by dom nant 30 and. submi ssive rats were determ ned by ANOVA using

G aphPad Prism software (G aphPad Software, Inc. San D ego, CA)
followed by a two-tailed t-test (P<0.05). Conparisons were made

bet ween treat nent groups using nornalized dom nance | evel values in

pai red ani mal s.'HINMRI(GDE&CEEI86/B), 4H, 490 (i 1H), 4.52 (s, 2H), 4.30 (m,
2007/ 075693RCL/d b /0 a asHr. abyy g &pd
bet ween pai 5C§ ué%(é)gt"é.égééi'%g%biaﬁﬁ %dDT?) ?f;_SII_Dz_SS'?;_Iﬂé gjn_ltsare@‘}: Dis
t he feeder=6ibnd 28, &Iﬂm' nant rats and FTS is the feeder tinme of

Subni ssive rat sz dheid djzation was conducted according to the

formul a: 5Dom nance eve week n in % = (Doninance Level (week n))
/ (DombBnance LéVepsyradek ©Q)46.48; H, 5:86; Bl P8t FedR-4Y gni fi cance of the

difference in domhiaRee |EVES sBEHNGAB, NNGo®N ab 4f oup (palrs of

rats where both dom nant ahd subni ssive ani mal's 10 were treated with
vehicle) and the treatnment group (subm ssive rats were treated with
drug and dom nant rats with vehicl gxa edﬁj erm ned by ANOVA,
followed by a t-test. The act|V|t 0| I me vaI ue at 50% of
response (AOT-As2)- 2 !

cal cul1@t ed based on the reducgmgﬂ"gfe bﬁ% had a0 | evel vaI ue using
non-|inear regression anal ysis aphPa tware, Inc., San
Di ego, CA). The normalized DL val ues were use \\nglt-IEII s cal cul at | on,

where DL val ues for treat &R PR (B e 6 éed as a percent of

t he second week (pretreatnent) tyaccordi ng the above
formula. In these settings thg response (DL)

det erm ned drug p03| tive ao fesponding to. efficacy, since
DL val ueswere e

positive. Int h °<5?atf‘a’%§8’ @géaél‘iv%ﬁ‘r"i‘gggﬁgz’%ﬁsg"ﬁ’d% gse%? gg
of synptons$ rr[Bhol\)&!areﬁlwedemDMF@Qime)l(2Bh@|mrudt‘@mﬁfi’fﬁd 1Ragﬁé105uch

t ty th |
o el o SPERE e R A es TBRRR e el Was iR 5 B8 gl eE™
i ndi catsed @yadfon egatury evaacddoled jo radi tempera@umdﬁeﬁslilum wittaicgat ed

th t r.d t t h I
L0 e o SRR ka5 PRSI S RERE] e e o
Corrpound #Bigaalc @olﬂﬁomg/dsgﬂémmﬁ)s timesOvith hekeptassion ceabozgatg jeg yith

n=6 3 I -
((:ont Z ol gUE)e n&j c?g%w% ) Qnéigg%\géra%(r&egtﬁgbg% gféaéé(%lsndé#ﬁﬁ]ggl %? gse
(n=3) and €5, Eeb@ﬂdrmﬁﬁtdlbvde%T 4ligninannetwnolwas treated i.p. QD

th m val t rfEtida

V0 200 075605 PEIT G e o ag R AR Y Beeslt HRRILG) rTarRd Shke.4
appr oxi mat gl §7 inthol)wagsr flissolved irepyridite (5@ mL) ceatefdint X Cst Hiqed-on
was adm ni S End OB ANGHAE T 2R RN VLRI ARG T odeROR RGO
Wi th Conpowas s¥gresitatoo0s: tegnayatue B)rrﬁﬁmgﬂaﬁmpasmoo MR gvas ¢jaited with
di ff

i ffer encedgesﬁ,}q%gg?,dgﬁq TRUCAASOTHEIARP P iRIR: 1498r LS bophictéd b

first week e secon t reat ment V\(gen
dosed 25 2w@shgdigtimad vetrm Nﬂl‘l@dd%@mh)l awpsgfwﬁwwea&ﬁ%’h% et

were reat giui &l SR,y BhRdabSerdd P WHckibtb Saa igat yarom s stant

10 and subm ssive r ost after fjrst (% nt.
In this st ielyeneddesyiania eelﬂ\l’e‘ﬁ@g*%ph&oﬁ%'zd%ﬁ’ihﬁm bPQF%[ ﬁle'af‘ Wi th
Conpound #%Enqét nopdidm val proate was observed to increase. Thus the

treated do nan rats permtted their subm ssive partners to increase
their tinme on the feeder. To conpare different drug and dose effecty
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15 the initial control week values. The strongest effect of Conpound
#8 was observed at a dosage of 0.5 ng/kg with a significant

di fferencewbamq@gqﬁggance level (pL) values between vehi ‘i’lc‘?lf%%ﬁ(/msms
conpound treated rats starting in the second week and con{ ng

through the treatnent duration of 5 weeks. Hi gher doses of Corrpound
#8 (2.5 ng/ kg, 5.0 ng/kg, and 50.0 ng/ kg) showed a 20 weaker
response, which was not significantly different fromthat obaerved
with the 0.5 ng/ kg dose. I n conparison, sodiumval proate
treated ani mal SHRWMAYERE)3)EBTSTS IR+ B.FHeVRH), 7. 86 ¢, ehs@&b Han2Hgnce

i Che {8 g MG (rib)ch AZUER o) Pt Bn sl (661 /1B ot gy

was Si gnl figat47/(sdetherent fromcontrol only after the th| rd week of
t t t. T t A .
e L i
pl ;)t t fa&t agﬂiylsm@hyt{e:}stan(ts .80, 805 mneicwas bembirend wmespetasmlrg potipsimige e
cul ate in e
Fack of st g pemred JRP L itg 2o nRafpdid @R R he SROIGH B, Fsim
Conpound #8wqier@tu®5ang/plogr@mmomgambsﬂﬁyt]mag vEater @5 Itg emd thére stivgl 30
2007/ 075695PCTAAE
2t 5 0 ol B o RSO ER k8l Byl sBio Re (Rt flotfidél buftay.
To conpar ewaler,i 2%tNa@Hs etd twater e@mprﬁdhméet i tﬁﬂyéﬂeﬂiﬂ'dt(26h21f§ﬁt's t he
t fit.
2t VLAY Oy PR 2O LA QPR 1 SRR
nor mal i zedB@fa) B?amhlwpgwéewmw for Corrpound #8 at 0.05 ny/ kg and

0.5 [ kg wa f f
Ef f eg? S gf C?)rr;h%]gk é%%d@rﬁ kBfid Was Joﬂ%lﬁmhltg hé)rﬁilréeﬁnhé' I(ﬂVVIo(;‘, g, 33 mmol)

cal cul at edneESH! (O m%andmmad ﬁquﬂgD([f@] 2 h, @19(!5‘10‘1%9@28 r%ﬁ@lt%ﬂe@ﬁ‘ﬁ?
of 116.4 1{j +&i30ad Shded IPQaidst Ad3ebltion mlxtureé BHttB'pﬂ-l agpayd tHeonpound

48 reduced dom nant behavi or i ndi cat |1r:1£ nmpound i S active
as an nt i reRaiior MiYER wasiBapistired fars M"hamh'ﬁﬁﬂhds‘gﬁ%guﬁépﬁqdons

(DSR) in Rphshdy Yith ereABSAOH (6o 1@%%@@&&@ govigar: Was evhysraraipl s:

Reducti on of Dom nant Behavi or Mdél \I;Q and R ction, of
Subni ssi vevasedei deolih ydiich wggmargqor@grpeé §PBﬁi'9n$We9t @PEI n the
dgmI n?nt ?arjt]{&iLEﬁs Iﬂ{a@H (=1 @%thtdﬂﬂérQﬁilutﬁﬁmQ@ adec% i(NagbOg mm% mpmfrat:eﬁe
abili 0 e tes co oun mani a r.ein e
subr ni )S/SI VB @GHREP & WP ﬁ‘ V'ie5PEY oﬁno{ @52?%%%8@{@% ? GB%{%I@(? %'ESI ve of
tShe ahigd ::);%hgaarotb@qg@iz;(])a:?ﬁm?ggd to treat- depression. bor Mal e
rague e a o]
o0 aaue ot ok N en - Sk L, SO oSS (RS LBL £ v
recei vted ay Hy \Ap-;mtu-upteo\(a-l S1H)Eggj'r (ﬁQU%BtHMﬂH ) through five-day
uar anti ne, one-week ac 0 |o an e e
gr ocess, foll one P BT Pﬁk‘e\/\ﬂg%g rmu'BOBr‘a"‘geerr}@Png? lrf%it'éf‘rg%td' fnén?%ose
pai [5_ sel Sw%@lreﬂea&tﬁ.g nmrcecrghet(sed rRlgUor Pév archiye. crAde gsedaa vasoplirfies! by
restricte
Tt o8, s, POaty i o&RbRY I BE Mzl AR Mid Bte G BPRBpung as
uPtl | bei ngﬁm?tszgrdagmah was Secrgatplizat froon tgthgmgmﬁhaeel f hexa;r]jxt@ yielgrtheed
of water. e foo riva e a ittle effect on
H %golinﬁguﬁ p awk‘tg%ryﬁsﬁél ﬁéj@of@

wei ght gai age WEi g rats was about 300g at the end
of the study. AMS [M-H]o®itl.0si on of experinent rats were sacrificed by

mp 118-121°C
30 [o]o = -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:
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WO 2007/ 075695PCT/ US2006/ 048448 decapitation, the trunk bl ood and
brains were collected for in vitro experinents and drug concentration
nmeasur enenf,§ -0 hRsschasi ¢ testing apparatus consisted of PH‘HJS?J?;%HR?JSS
connected w t?1 a tunnel only large enough to allow one rat to pass
through at a tine. On the 5 floor, at the md-point of the tunnel was
a container of sweetened m | k. This basic apparatus was replicated,
so that a total of four pairs of rats can be video tracked

si nul taneously. The camera can distinguish rats marked by different
col ors. Thus, thentemtsl'Adeydss were col ored for the purpose of video

tracking, red in_one cag el I ) age |y one
animal at a ti eéﬁwe% ﬁ%’\a/:ggé%h#bg\t%gbﬁeyg%géggé'ggt§é19'(?g'der, but
bot h ani mal s cabalduiandd:m G k34l64] Hg26se N, B\RY; G n22.84d8i 1§.36essi on.
During the five-mnute daily sessions, tinme spent in the feeder zone

by each rat was recorded by the video tracking software and saved
into astext file. The test began wiBdanaplegtidom assi gnment of rats

into pairs. i POy e | Ny 4 .
chamber of g%—il !-é?—gﬁnhﬁ[) 25 cﬁhﬁ_ &ﬁé bgﬁﬁp@ ,@Eﬁ&th@ ﬁ!%gﬂﬁggbﬁ ?arzmcllqe
by each ani mal was recorded, Duri{Gempeund#36) week (five days) of

testing the animals habituate.to the new envirgnnment. Dom nance was
assigned to the animal wth the highest score dbg,izh@rlgi he - second

week. of testing if three e e irazue RE\First, there nust
have 20 been ,a'significant di f e ( -t aj4l eaOt -test, P<0.05)
bet ween the average daily dri g ar of both aninmal's. Second,

t he dominant ani mal score nust have b&en at | east 25%greater than
the subnissive gEynBLNI2SEDIdré-7RgtrbibenizbEr4dioxii-2havetiydesuliamide

"reversal s" during the pair selectjon ek wher he t at.i
subm 98 ve(ha8. B0 SEEIE A B h T BaterareDR! reaTiigdede piosee
251 deal | y bfifihed WeERamibR MRITheqRS)-§3+4-(26rDihgdiciE-nitec-binas(i atidiniek2-as

wel | . About, twenty-five to thirty-three 0f =0 QL L iRl
pai rs achi E%h{’]]&%g&a’@lqet &%S;‘hﬁﬂ&"ﬁ'?rh"i}e‘! ﬁ'gé g'%p}%lfgéc\t}\ﬂfﬁqeét@%é#ﬂ%@ﬁl quﬁ
the study. and shakd® nnar;i]mhyobbgad gsranﬁﬂame ((?9 pai) 20 rod temperatdte for Bdu
post exper nt .into ariniz t . Q0{ -

centri fugegﬂg&o"eﬁﬁe@ ﬁﬁ%r\f;glla}n \il 5‘*%‘8%85“/?@" g}aﬁg aéﬁ%‘%glgraﬁ%wgﬁt
was t hen t eaasdratdcic vaeua tolyidad cvidd progluat ethearudieyprodect wagl dissolved
subsequent | tQr i -80C fr Al S ed
i cr ol ¢ or & 07 R gaPofton HOZen AR opsRlasklionoid i i SqmpkRnd B 1)
100 KL. of pilhiterfimkgrsobid,casntHe asespradnoswidspehieoddpsalei ns and/-or

ti ssue residues % E}g 7/ 075695PCT/ US2006/ 048448 Sanpl es were
centrifuged andN% g‘é?’ ta renoved for analysis by Ii

uid
chr omat ogr aphy- fHINIVE EWSOus)e Srids (whedih)e et W(L@:%FN&J H), 6.74
Calibratio tan r r i ik atig- v
st ock Sol u?‘f“i’r‘ijjl ﬁ%’a‘%g?\ﬁ ﬁ{-ﬁ %%an@ﬂﬂéﬁh%o@gb?%%ﬁ?? ?ggu'gz’hg#rryégg%aﬂ’s

and treate@H)dentically 5 to collected sanples. Calibration standards
were prepared in the range of 0.01 to 10 uMfor quantitation.

LC-ESI - M5/ M5 (negative node) anal ysis was perforned utilizing

nul tiple reaction nonitoring (MRM) Exemplede:jon of characteristic

I ons for the;gg-gl}-ﬁ{tg;mé&ﬁ%g-z%,' .am_,ga&amnfug [RERNGSD-PIRiewaN-4ilfEmide
spent on th nan and subm SSive rats were '

det er n2Bed by ANOVA using G aphPafCempound#19:e (G aphPad Sof t war e,
Inc. San Diego, CA) followed by a two-tailed t-(best ﬁP<0. 05).

Conpari sons were made bet treat men{) gr oups ngnlﬂ Aor mal i zed

dom nance | evel val ues invi%’? o AR, B [gomynance level is a
val ue that neasures social rela bet n paired®subj ects.

Dom nance 15 | evel (DL) = FTD Qb Dis the feeder tine of
dom nant rats and FTS is the feeder ti of subm ssive rats. The
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Dom nance Level (week nin % = (Dom nance Level (week n)) /
(Domi nance Level (week 2) 20 The statistical significance of
the differ om nance | evel between the control of
rats vvhere‘%g ﬁ(hf/ogaﬁ] nant and subm ssive aninmals were tr %&6 45{‘1&8
vehicle) and the treatnment group (subm ssive rats were treated with
drug and dom nant rats with vehicle) was determ ned by ANOVA, 25
followed by a t-test. The activity onset tinme value at 50% of
response (A07-50) and the m ni mum and maxi num response to drug were
cal cul at ed basérdil@potripounddurt pepacdd ad:m)rdm@imaln&prdwdere dasaeribagsinng
non | i near S ( P 1,200,
The. BEN ErorbDLSoara Wit £ TNy BRssRbl 15V 4 Ufe, soRE. BHERD
DL val ues vias raargsteliead froeekthyhecsiated henbne talyighl &etalepmmmun%as Bhe
second meebhﬁé&cfeat ment) value of that pair according the above
for mul a. ese ‘settings the mnimum of the response (DL)
det er nBned dr ugVpdd-H\&&7activity, corresponding to efficacy, since

n The case of ThoRR(EBEET 8ol 67aR8e MR 0280 B il PPTBRHE,

to a drug {Mpdsthimgllj, £98hnois), £03 dd,.ubs @i .4 ey db3.B45 (M, 28,
drug did 3%)/5523%% uch activity the maxi num of the response did not
exceed 10 XI mal DL val ue significantly higher then control
val ue (about 1ﬂe%ent@!d‘hrcfdy@'d drug negative activity. 5

COWDOH?»O' 78 vasceKaldiased] ﬁ}gpeHRéheRﬁﬂ%ts@rs O fibmi ssive Behavi or

Model ('RSBM of epressi on £ L, Harrawood, D.,
and Tunnicliff, F@nd:Neur o8c @ﬁéeHaﬁ(ﬁQBiN)H@r'%"(;l r@lSPew ew, 82 (2005)

306- 313; Mal atynska E., and Knapp, R J., Neuroscience and

Bi obehavi oral 10 Reuvi ew, 29 (2005) 715- 737). Mor e,
specifically, Conpound #8 was adm ni stered p.o. (orally) to the
submi ssive rats .at 2.5 ng/ kg (n=8),glegmpR/ {® (n=12), 60 ny/kg (n=12)
and 120 ng/ kg (n=7), once_ a day for Weeks whlle t e om nant

part néiSs wer e dofinipant-Suxniesy iiong (Dot AES8E) . As

control s, addi tfﬁads@ eeeé)f‘scdmaéawé t%rrﬂoaélgaﬂéémtttom ofvmdsrhznant
fluoxetine at 10.

C@Pé . p. venl af e .at, Sg B
(n=6). Al IBFF%‘éPhMﬂd?' “@d’ﬂ’?ﬁ@?éﬂ@cﬁ%ﬁ‘@% Pyssive 5gpa for to
testing. %E@Pm‘séﬁl)%%aﬁl%%%i’dfedm@etﬂmC@hét@hmwaswaumhamnmm iao &

dose- dependent manner. When sybm ssive treated w
Conpound #ealedevitintast GAMPACLARAL !S&f??l&?%eﬁ{%&wﬁ Lﬁ?maﬁbl"d to

bem ?2% VetlrF&% PaWRs TI@%F%SHN?I Sfvhémn frer @.’ibrmleekfednn?als?irmrmmd' it tests
rue for a oses use e, onset of . a
i ndependenfOTPBHNEHE P(ﬁ%‘é‘&t‘VEBQF@‘SrﬂE’&Z P?E%Gﬁt ORI @%ﬁéé ér'na(l%/se \é@v@}"e

treated with fluoxetine the significant difference bet Ween dom nant

and subm ssive | was | st aft (This 25
net hod of data M?i??‘ F%g‘iﬁ WY @ iig %@5?@% Cﬁqhﬂg%l UCtuation of
behavi or t haboetorigs\Wilmihptenc Mt wele gsenhpn thisTassaymEhiements efraig werag

vl ueds Croctile b iRk B fkfialty SR Ffifridh Wiy WlbhoRhp Bl e
rats treat qdamrﬁnhe,?oﬁem:ﬁdk@mﬂvdiwﬁoﬁ Pevivgoand one-ve: mectmrgw:op?@em |y
differ fr Ofgﬁmﬁf t\?%gv%gv 42 Bhug &P@?tﬂ&anﬁe&ﬁ\%ﬁ; @dm\%é B afro R #8

at 12.0 ny rent from vehicle
treated control Heis ere hhass@m@erﬁagﬂ H\Gﬁﬁds ta fooH wiseresgicted to one
treat nent. §b%£|adé¥ agéfﬁs%ﬁw phéﬁ@éﬁﬁr&‘d@tﬁﬁ&%ﬁ@?”%ﬂ@tﬁtm@%m/ kg

showed a signiTrcan ce In val ues relatlvetoa%/’whc‘cle
2007/ 03569 FAGAY USEO bedl fusarsess io fq%uratl befng festast ag@dapn At no

conti nui ng ity ﬁ,lé%h&f) it Egﬁﬁ\yﬂ%ﬂgf ﬂé}ﬂe@t TAB-18bd BepRviton Priddeaudtiaghast

dose, (120 ou val ues were
( It’rtle effect onrrveelght gain as the average weight of rats was about 300g at the

end of the study. At the conclusion of experiment rats were sac_:nﬂced by
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significantly different fromthe control group after first week,
however, this significance dissipated after the second week of

treatment. wohhpaxgbine treated animals (10 ng/ kg) conmmgl},(}\mmgy\ed

i ncreased subm ssiveness during first week of treatnent

conparison with fluoxetine treated animals (10 ng/kg), Conpound #8
treated groups did not show this effect. At 60.0 ng/kg dose of
Conmpound #8, the difference in DL values with fluoxetine treated
group was statistically significant at p<0.001 after first week 10
and p<o0. OSdEtfetmiatISB,CdeerMBlklooﬂ anddahimswere Tolectodder inoviigd grpélimants

difference of pairs treated with
fl uoxeti ne fﬁﬁ?’%ﬁ% ﬁ@aﬁ?gﬁéﬁﬁé sSunent treat nent  weeks. To

estimate activity onset tinme, daily average values for feeder tine of

15, dom nant - andr gy bl eS Ut BbIRL ALY B RLOLHAABACLS N4 GRfla

di fferences between t S were ca ated usin
two-taifd ttunest onlyherge enauaice ablpr@m fadte pess Hupugh as @éﬁ%t Podhe

si gni fi cang P%anfr%ﬂh gBin%f tr{ hﬁsma% n&%ﬁﬁ&%@@véﬁeﬁéd Ak THI kg

on the 6th day a a)(. There was no consi.stent
| oss of si lgfmsw:na@am%ueetweﬁlwﬁdmﬂﬂaéﬁ@%BH%P@ES9@r@’fatcémfbs‘e‘déﬁo

time afterylfieat SRiitaNeblsip m%éﬁ% Gn distndTHK Eatd Aekrkad ) difBéreait
To conpare activity onset i e between different treatquje (gw‘
activity ofeefs. tT'ﬁ@ was ratst herdsewers epiPtaskion it PYiRese é{@:{e&t@ Sit.
The nom | i peAkK dlﬁQé% hAa veRsielin wasothieF chgs. @?ﬁlg)"oﬁié Heinddl it d0ffRe can
normal i zed daily val ues. 25 Activity Onse i.me at t e 50% e %ecl

( AOT50) anba‘ﬁrﬁlmlf@?atéﬁ r?&@ﬁ%ﬁdt%@ed?e@els b PRy, anjmalfyg

was 2.1, Syd @RfmlnfediNg: se‘s@n%ﬁeqjdr#@ tednd- M@ﬁzté‘@hu)ss%!cﬁﬁé;&ﬁié ypent
differ ent I)et ween doses maxi mum of the effect derived fromthis

anal ysi s wisthgZfeadenzormeby SEIW ratgyarecppdeg by Hm\yidga Frackiposofaragnd

(SEM for thdimo ddekdhel2 my/ kg and 60 ng/ kg dose 30respectively
and was al so not significantly different bet\/ve%% t hese dases

In sumh@ry, theTheftestbegarcyiiauAnde® assigiReBSEIRERIRPIR Trde

d dent, &h &
dependent, %qeﬁofc%bgg%hgéseaggﬁgmgbsﬁgsn@?&mw th&hesting &bpkials.
1

2607/ 675695RETS2DEB! 0484 dsrder zone hyrpagh aNimed Wrs resprssdn Pying the

reduced su dithabiiate eTRRIAGWIshvRABhineat.as
an anti - deﬁggégiéfﬁmggg%xbpbf fe@ﬂh?ﬁ{é %g'iﬂ Ki %dll i nﬂ%and Bi ﬁol z\ifr h%/cl i ng

Di scussi on Jamipange mas| qﬁsﬁrﬁ%ﬁoéhﬁ @giyaakwith g highestReora AHEng t

under | ¥hng skbas Wé@k@%e@tﬁxé’f fﬁrbabnmlat\herermhemcs IFidt, tbiped ml@t have
bi pol ar di sorder an i zat i,on,

ted t
t he arrygdalbﬁeﬁl%ﬂgpﬁ'ﬁaﬁhﬁ’ﬁ%f%}fﬁéﬁﬁgggl% ﬁ&g{) %@05@31%“’832 &e 85%]"
mor e deél ai lgahe aghnabtfforé%j; beth hipakdi %ejdéﬁkgfe ﬂdémnrmm bnmyal(a‘coae rre@t
conpounds to treat t ssQCi A AGkerd st | e",% or
Cont | AP BEPATAPaTh: F@g‘?a Siveg 1{:8 Eé -

ségggwonrra IFtH{ere lﬁsgt hafe Béen ntmferﬁm Wur(n&ﬁ@)palnﬂc;lggtm W@@iweiﬂme
C1596) 28voipudive gbElsSys aboues A e defnadpiitel biptoomif duibici.
Assay (Ki ndﬂeailgz tﬁeea/anetre aripimal reversaIBrdLehg;lhemelmggqym@ﬁb@@o\ﬁqﬂé was

foll Ad 00
wor o obt a et aBe e SRR BB bEGF bPnhnl fnR paREAcREId D O
wer e housedhese aritt2ialgid ghiy tliexs&p@!ya:wgr%ﬂ@fﬁemlﬂﬁ@lsﬂd&e access to
bot h food (Prol ag W_'aﬁe&ﬁ&eﬂﬂgs ﬁéeﬁﬁﬁ‘%@pé“ﬁ'%ﬂ th& raRdRy Tyrdm’hinﬁﬂt

home cage for expari e r 0ce res Aninals were oared for.in a
mat t er 30onsirst sufimissivie mWEEQ:@WﬁWI AN A LsBE GrapnRadNEisBnal

Research Coungid e Rubliicald eRnwaRliIAS S DidiR, SX)FoReWeds§ dfwo-tailed

t-test (P<0.05). Comparisons were made between treatment groups using
normalized dominance level vaiues in paired animals. The dominance level is
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25Laboratory Aninmals" in g tenperature controlled, pesticide-free
facility. Kindling stinulations were routinely perfornmed between 9 AM
-2 PMto I ircadi an vari ations. Corrpou

triturat e??ﬁ%gﬁzér%fl vol une of 0.5% net hyl cel | ul ose, Sor"ﬁ:{%é @48448

10 min, and brought to a final volune with 0.5% net hyl cel | ul ose. 30
Corrpound #8 was adm ni stered systemcally (i.p.) in a volune of 0.04
mL/ 10 g body weight and all tests were conducted at thepre-determ ned
time of peak effect of 0.5 hours after i.p. admnistration. WO

2007/ 075695 RaTAUB20D6A6URSLDcial relatloﬂ'het‘e'mrl paryed)sulﬁanm@mnmnpd

bl ock the F\J%g]r _O@Tﬁf_p?eﬁy\gﬂ&le r%{h%qﬁéﬁé%g%{ ?ﬁt%xf&

fol | ows. e anaest heti ze et am ne st

xyl azi ne (@Zhgfe@ermnpe pf sgorkissive. ratdetrte a@@mllzgﬂ@ama ¢Qﬂ€§10’f

bi pol ar eI Roanoke, VA) was stereotaxically

i npl ant ed qﬁté@?%hﬁasol ateral anygdal a SAP -2.2, M -4.7, DV

-8.7; Faxi nos and Vat son) . Parénanse-Lsyel Bveekn ih%)i=t er al

measurements were Led r%,, y\ﬁfg orfifiatRb 1\RB} [deKBASUr ement
was fromthe skul I(sur{%ce terile sku”ﬁscrews (3- 4)(were i npl ant ed
for the indifferent reference el ectrode. Electrodes were fixed using

dental cenent &ﬂqeéf‘arti\éhb&’l Fgmﬁcémwd tHe i @ﬁbelﬁ’\ ddrﬁﬁ%cd%m betviderl €

1818 M chel suture c bboz, Galthersburg, M). nyci n

anti bi ot i cthei cwm@hgrm(p@ﬁmqfe'at%h%!ﬁé?%dﬁm%ﬁm %%WF@F*@SIM@@@WBF'S

peni ci{d i NweRPHEMd!din b@hlc@}rdddahé}re\éﬁ'ﬁeﬂd@ﬂaﬂbf(éi%rﬂ%sh@ Reweach rat
before returning themto clean cages for one week of fost?g@é@&w\e

recovery. WERigdavitn ﬁﬁ%“%SOM@QtH%W Wit YRhired Was dstarmige

fol | owi ng fb’ﬁoﬂé@tﬂy@f%ed‘foWh@wﬂﬂlt?ohéét&fméwaiulermtamoffeéi)dmsewA@S‘}sm)o
t he recordi ng chamher, baseline EEG recor? r&ﬂ{ﬂav\ere olbt i ncgg %I\QDO

Bi opac Sys®® g MMy, pRCEMAFHUM FRERONGR IR WeraAgs a}% ppce on
receive ei ﬂﬁa@dueﬁuwbﬁdeod&%mbhyé@ valkasing aon-Gaspotegdedsor( a5a|ys.s

STl e SoSie e B e P §5800ip fion, Mt giee ol Yaret Ak

adm ni ster ades’tifbrrmatﬂmmmm rwﬁe?reﬂwgﬁlaéafcs‘ttrémmm mekﬁ&&rgﬁmfmahzﬂad

d The beh d
peconds) . Ihe LeNeN L RGRNE S G ialol AUl B IEF sbEi e
det erm ned abswmg)rﬁimm R&ﬁlhmeessmﬁregs the enininfum ofdhe esypumse;(Ds) dgermined

groom ng/ h I’aCLLVI = d Ltr r,

uni | at er al &E@ REYRYY ﬁvdtlyoﬁ gres%?rhcgrég%é]@ g(lf}[]%mce VR leu}trsﬁ%e?blways
st age 20 = g=heedlif thedespomsmtmalckug;wsmoe:tmt hn tieacase obihg fegdativag
(Raci ne, 1972 Alter- t i o]
P T RV e I e e T
dur ati on ofirugheidprdt iave s‘élbhvwﬂvfﬂbttmmadm%t% theeresponsa siidapkexdegd| y
ki ndl ed whep,the f 8l zed
30 seizur egBO Xi}‘ghf& \éﬁﬁf"odr?\sﬁ??/\% Qﬁ@%ﬁ# %ghglt or “ﬁbﬁ"ﬁ fol 5al%r{§5 :
consecut i véOﬂ%(:ysndlna’f&ldldl‘ugrfwa@m@pb\lltynt| I rat $ in the

vehlclg treated group were fully kindled (i.e., five consecutive

St age or 5 seizures). At this tine, all rats were allowed a

one-week sti mul GorepRUnt g Waseevahateddn ther & RRBM @ecordiye i ihe
re-chal | eng’ggcédp}ré QgSCM@QpWOQgé%%Td@SZOOGI 048448 absence of drug

with the sane stinulus oyed during the acquisitio hase(#
days 1-13). Rat @rPF'B%PéGOW“E'W’[GGFFp‘B%ﬁgr%e%é’r% Qlyd @83}9%‘“’ 8 &t
sti mul at ed gqgs ,-da% B0g isl m@h@y(nr:epc‘amgct gy {neds] & edng/kgtr&S)

5The aft d h t th l.e
28" ehbon apron b0 el friogi op e g 5L SopuRH T WL PeRts

t he i(' ndlt | REHHPE.8% Fidih Belllh@&? (ﬂm aﬁﬂaefjs%drﬁﬁdordr‘dl Gesignokddrainaeerats
reat ment groups was obser eve i Qn
of the ful %"-’@eﬁ%@tﬁfjl@e@q @\%@“i’ﬁ ggqr%’ﬁeeat ﬂigo&'c‘%né?rg%%ga etgsogd

n=3 each).
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The results of this study denonstrate that Conpound #8 possesses the
20 ability to nodify the devel opnment of kindling in the amygdal a
kindl ed r partial epilepsy. These results ar I St.€
with the ?%nc g?gﬁithat Conmpound #8 possesses dlsease]ﬁ% ?@%ﬂgﬁﬂ}
effects. This conclusion is based on the finding that the seizure
score, at the conclusion of the drug- and stinulation-free period, of
rats in the Conpound #8 treatnent group renmained 25 significantly

| ower than that of the vehicle-treated rats. Furthernore, once the
stinmul ation pr giipeehtnvads mnesdriithinistdrbd appeedraetedf 1 doug pricht wetiagr e

score prog sed at. a . rate t s _parallel -vehi - g%.ed
gr oup. A'?? ?ﬁtﬁ%gue ?Wﬁ%ﬁﬂf"ﬁ%}’? PL S 855'8%@&6“&6“’%%{(??%%

af t er - di soheasige Cdithﬁ:bd!:ﬁﬂl#siwastmmrmnamdmtaﬂy@b)mnt group one-week
after the stinulus- and.drug-free 30 week was markedly | ower than

that of the vehicle-treated group suggests that Conpound #8 prevented
the acgui siti onVabntdeenisenbanims!s wege freatsld widd Cosipaund #iat D6 kg,

focal sei z 5e. / 44

1 ppocanpel RIS ATG RGAdrO Rn e HEERGH teARAR o ARl Sntfbunmissive
sei zures prabyivee leat aébepma ftahnwekmfdeiatmemf’ @Clélafwé'(%ﬁ%%ond week of

al | owi ng 0

cont ri but e??gtﬁﬁnzgéﬁlzehr%&s rea% ﬁ%égﬁgga | zat%ﬁ\ggﬁﬁ wt‘” c%%mmam
t he presenanimais dete bp@@akmﬁhl skiliven Vﬁgfm@éheaﬂf(ﬁf?“ﬁﬁpét%fhéwnam
Dawl ey 4 at g p# 919-8 Sh tﬁté"ﬁég aish ws?ﬁhéﬁ’fn‘smbéﬁb?f}eWrﬁéfhtb'lﬁ@lﬁ]@rstudy

el ect rodes ﬁpocarrpus he rats were kindle 'y
repetiti vethel prymisstgnessiohl %Eﬂpb’ﬁn@@ﬂa&tm@@dM‘h%?rﬁlpaf-mﬁ#ﬁBO sodium -

bi phasi ¢ 2\88 %t@Wa%%s%\ﬂ%d’togﬂcfﬂa&ef ofhukQné t.@awaamma:ﬂrra@amrmem
total of 6 gtlrru | ations) resulting in stage bi | ateral notor

sei zures. el subeNsSiYE BRITNEHEIY @9595&986@?‘0 B@ezofs“*s%fﬁﬁgef hr eshol d

stinul ations degj \‘:8ﬁﬁér@ﬂﬁ&e@dﬂb%r&ﬁ&ﬁ@eﬁé&@iﬁ&ﬁtawéH@ h@ataiized to
conpound, to ensure stability of the behavi OfélﬁPﬁ zure st and

af t er -1f scﬂ‘@rigé'ah‘éﬁfﬁf‘?'dweﬂﬁiﬁ%%nTﬁﬁﬁUP@Ee%FfGE OPE"&”HQ P&t i on,
a single deﬁ&ﬁédﬁga'cﬁsﬁgerﬁ%hdﬁg mmosngdmwﬁt @tﬂmememnedmmame
(|ntraper|toneally) After 15 each rat E\t} a St'sgurt edthevery
30 nin forleyet ®ld W'“%?@W%ﬁ@?'?ﬁﬁ‘pﬁ”&?u ntfﬁ PoAls siaitingitne
% E K’Ar es andsf;lédrlﬁf wé%l% fahare%taﬁumtthﬂnﬁgh\nﬁéereraaﬁenm@taném@f gnoeaksredigher
were cal culated for eac
m ni mum of 9P8RF 0%‘88%@%95*%@'2% %Tf?%? g{ygﬁagoﬁéﬁfa i cacy
was 20x@reagisbrer Rspbhse abhalchtwasaﬁows:gmfr«pmumﬂ:ﬂeremﬂnfrytm ebseivedvéth
score (seve*r|t§f of spread) and after-di scharge duration (ADD,
excitabilit eralized seizures. Using this
approach, a conpoudsrdphhsmn reediirayalgreatediaaied asitnale (80 ong/Ba} eprssistently
wi t hout any, effect onthe ADD. t r
ép 5 agecrgase %g?mﬁél'gl%e%gel aﬁﬁarglné géct.c}hooﬂfveélt@%f Fr@gf?ﬁé#ﬁ%lfrp

the 25 tre rallzed selzures. |In contrast, a
conpound t ied eiféctinasasing is ehe tolovéngmecks.ofhs affgct eklghiumaghlpridgd100

wel | a t RURpEek of the
{reat nant YIRS sioricably Uidreht ol oot ol def iRt e

present ed itreapuenient literature (Ghaem, S..N., Boiman, E. E., and
Goodwi n, F. K., Soc. of Bio. Psychratry, (1999) vol . 45, pp137 144;
30 StoII AL, and Severus, WE., Harvard Rev. Psychiatry

Jul y/ August ( 199®)estiuate aptivityonget tipe ﬁog'g)daaiydy@f%}éﬂlpﬁs difeprer
score and Linfl of infifa hs %uBﬁnQéa%“aﬁFrha\’i%a% 1id18 gdd bifd efgrifidamst

conpound to cyc i ng associ at ed %Jl ar, di sord | V\Dt
2007/ 03869 HETEUSTODBHGREUBES AP PP T R RpLRCL eI 136 V&gl +65

agqueous SOlﬂ'{e'hiﬂ‘Qt a4 Hfééheﬂ%{ Iéﬂcﬂ%ﬁlsta@?éhbé]'s‘@ﬂhcﬁiﬂob%\éﬂ’e&mr

activity in

corresppndin
to a decr ea@@tmﬁngwlﬂz @%“B@'@P%#ﬁtat @@W kgh%"@png lggé{((:?'ﬁ (En%t &9 I
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the ADD (p = 0.07). Ethosuximde was ineffective in this nodel;
wher eas, phenytoin, carbanmazepi ne and val proic acid significantly

suppresseqvégjmz,;d?b%%act ivity, but at doses associ at ed Wpt(’ir}/e[} Qﬁi”fi‘\%"%y’ﬁ i

|
10 In this nodel, 6 out of 8 rats showed a significant uc
gl obal seizure activity (score < 3) after treatnent with Conpound #8,
as shown in Figure 5. Simlar protection was observed for val proic
acid (at toxic doses > 300 ng/kg) and carbanazepi ne (at toxic doses
>26 nmg/ kg). Conparison Results fromthis assay are as listed in Table
4, bel ow. 4i'5daglat @ . Bmgvaboabe 40" slayCanhound/kgretne Rt daand abB0Es

in the Rat_ Hi carpad 4Kindling Test Dose (ng/kg), hp. Mean Seizure
Score Afté?ybag%h%rge B‘jij{'ation (% of control) Conpound #8 100 TD50 -

100 2.1 0.5 (poconpegsictivigzaget firae. (ADT)ERehoserx diffedentXtseatmEsds-theg9
5 0.1 activity onset time was estimated from the non-linear regression fit. The non-

5 linear regression model was fit for each drug and dose normalized daily DL.
values. AQTs for Compound #8 at 0.05 mg/kg and 0.5 mg/kg was significantly
shorter from that of lithium.

Effects of Compound #8 in the RDBM were dose dependent, with a
calculated EDsp of 0.08 £ 0.004 mg/kg [{C! = 0.01 —0.04] and and Enax of 116.4
10 +2.3% [Cl = 109.2 — 123.6].
In this assay, Compound #8 reduced dominant behavior indicating that
the compound is active as'an anti-rmanic agent.

Example 14
15 K Dominant-Submissive Relations (DSR) in Rat In Vivo Assay

The DSR assay is divided into two models: Reduction of Dominant
Behavior Model (RDBM) of mania and Reduction of Submissive Behavior
Model (RSBM) of depression. The RDBM, wherein the dominant animals are
treated with test compound, is predictive of the ability of the test compound to
20 treat mania. The RSBM, wherein the sﬁbh’lissive animals are treated with test
compound, is predictive of the ability of the test compound to treat depression.

Male Sprague Dawley rats {140 to 160g) from Charles River
l.aboratories Wilmingion, MA were used in this assay. Shipments of rats were
25 received at two-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
30 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 expetiment rats were sacrificed by
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decapitation, the trunk blood and brains were collected for in vitro experiments
and drug concentration measurements. |
The basic testing appafatus consisted of two chambers connected with a
tunnel only large enough to alfow one rat to pass through at a time. On the
5 floor, at the mid-point of the tunnel was a container of sweetened milk, This
basic apparatus was replicated, so that a total of four pairs of rats can be video
tracked simuitaneously. The camera can distinguish rats marked by different
colors. Thus, the rats’ heads were colored for the purpose of video tracking,
rad in one cage and yellow in the other cage. Only one animal at a time can
10  have comfortable access to the feeder, but both animals can drink milk during
the five-minute daily session. During the five-minute daily sessions, time spent
in the feeder zone by each rat was recorded by the video tracking software and
saved into a text file,
The test began with a random assignment of rats into pairs. Each
15 rﬁember of a pair was placed in an opposite chamber of the testing apparatus.
The time spent in the feeder zone by each animal was recorded. During the
first week (five days) of testing the animals habituate to the new environment.
Dominance was assigned to the animal with the highest score during the -
second week of testing if three criteria were achieved. First, there must have
20 been a'significant difference (two-tailed t-test, P<0.05) between the average °
daily drinking scores of both animals. Second, the dominant animal score must
have been at least 25% greater than the submissive animal's score. 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.
. 25  Ideally there were minimal reversals during the acclimation week as well.
About twenty-five to thitty-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 experimentr
into heparinized tubes. Blood samples were centrifuged for cell removal, and -
30 200 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 pL.of plasma or brain tissue to precipitate proteins and/or tissue residues.
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Exanpl e 17 Lanotriqgi ne Resistant Anvqdal a Ki ndl ed Rat Mbdel
(I'nterruption of Kindled State\ Conpound #8 was evaluated in the
| anot ri gi Reo Lkt iAssh£si stant 5 anygdal a kindled rat nod
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25 conpounds that have potential antidepressant properties decrease
the duration of immbility and at the sanme tine increases nmobility in

the TST. woa2000bRba were anal yzed using G aphPad Pri srpSafbngSids
(G aphPad Software, Inc. San Diego, CA). For the conparison ?({)M? ﬁih

effect of different doses for various drugs on immobility in the TST
one-way anal yses of variance 30 (ANOVA) were used foll owed by
Dunnett's nmultiple conparison test. The EDso and Emax val ues were
calculated foi DM, VLX, DLX and Conpound #8 using non-linear
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#8 at 60 ma/kg showed a significant difference in DL values relative to vehicle
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starting at the first week and continuing through the treatment duration-of 5
weeks. At the highest dose, (120 mg/kg) Compound #8 DL values were
significantly different from the control group after first week, however, this
significance dissipated after the second week of treatment.

Fluoxetine treated animals {10 mg/kg) consistenily showed increased
submissiveness during first week of treatment. [n comparison with fluoxetine
treated animals (10 mg/kg), Compound #8 treaied groups did not show this
effect. At 60.0 mg/kg dose of Compound #8, the difference in DL values with
fluoxetine treated group was statistically significant at p<0.001 after first week
and p<0.05 after second week of treatment. There was no significant
difference between normalized DL levels of pairs treated with fluoxetine and
Compound #8 during subsequent treatment weeks.

To estimate activity onset time, daily average values for feeder time of
dominant and submissive animal pairs 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 12.0 mg/kg on the 6™ day and at 60 mg/kg on the 4™ day.
There was no consistent loss of significance between dominant and submissive
rats feeder time after treatment with Compound #8 at 2.5 mg/ké and 120.0
mg/kg.

To compare activity onset time between different treatments the activity
onset time was estimated from the non-linear regression fit. The non-linear
regression model was fit for each drug and dose normalized daily DL values.
Activity Onset Time at the 50% effect (AOTso) 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/ky, 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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in this assay, Compound #8 reduced submissive behavior indicating that
the compound is active as an anti-depressant agent. '

Example 15-17 Kindling and Bipolar Cycling
Discussion in current literature suggests that the mechanisms underlying

kindling may be similar to the mechanism of cycling in bipolar disorderand /v
may be related to mood stabilization. Thus, the amygdala kindling and
hippocampal kindling assays described in more detail hereinafter may be
predictive of the ability of a test compounds to treat the cycling associated with,
characteristic of or symptomatic of bipolar disorder. (Ghaemi, S.N., Boiman,
E.E., and Goodwin, F.K., Soc. of Bio. Psychiatry, (1899), vol. 45, pp137-144;
Stoll, A.L., and Severus, W.E., Harvard Rev. Psychiatry, July/August (1996),
Vol. 4, No. 2, pp 77-89) '

Example 15
Amygdala Kindling Assay (Kindling Prevention)

Briefly, the assay procedure was as follows. Adult male, Sprague-
Dawley rais weighing between 250-300 g were obtained from Charles River,
Wilmington, MA, All the animals were housed on a 12:12light dark cycle and
permitted free access to both food (Prolab RMH 3000) and water except when
removed from the home cage for experimental procedures. Animals were
cated for in a matter consistent with the recommendations detailed in the
National Research Council Publication, “Guide for the Care and Use of
l.aboratory 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% methylicellulose.
Compound #8 was administered systemically (i.p.} in a volume of 0.04 mi/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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The ability of Compound #8 to block the expression of amygdala kindled
seizures was determined as follows. Rats were anaesthetized with a ketamine
(120mg/kg, i.p.) and xylazine (12mg/kg, i.p.) cocktail. Under aseptic conditions,
a bipoiar electrode (Plastic One, Roanoke, VA) was stereotaxically implanted

5 iniothe right.basolateral amygdala (AP 2.2, ML -4.7, DV -8.7; Paxinos and
Watson). Anterior-posterior and lateral measurements were from Bregma,
whereas the dorsal-ventral measurement was from the skuil surface. Sterile
skull screws (3-4) weres implanted for the indifferent reference electrode.
Electrodes were fixed using dental cement and acrylic. The wound was then

10  closed using sterile 18/8 Michel suture clips (Roboz, Gaithersburg, MD).
Neomycin antibiotic ointment was applied to the wound and a single dose of
penicillin (60,000 1U, im, AgriLabs) was administered to the each rat before
returning thém 1o clean cages for one week of post operative recovery.

Amygdala kindling was then performed according to the following

15 protocol. Following a brief acclimation (< 5 minutes) to the recording chamber,
baseline EEG recordings were obtained (MP 100, Biopac Systems Inc., Goleta,
CA). Rats were then randomized to receive either vehicle (0.5%
methylcellulose) or Gompound #8 (75 mg/kg, i.p.} (n = 10 rats per aroup). On
the day of the experiment, a single dose of Compound #8 or 0.5%

20  methylcellulose was administered 30 minutes prior to amygdala stimutation
{200 pA for 2 seconds). The behavioral seizure score and AD duration was
recorded for rats in each treatment group. Behavioral seizure scores were
determined using the Racine scale; i.e., 0.= no response; stage 1 =
grooming/hyperactivity; stage 2 = head nodding/tremor; stage 3 = unilateral

25 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

30 seizures. Daily stimufations were continued for up to 13 consecutive days in ail
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-challénged in the
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11.1 28.4 - 98.9 DLX 80.4 6.4 59.9- 100.9 In summary, studies
described in this exanple show that Conpound #8 has

anti depr esggRbgrlohdsss activity, as nmeasured by the tail
test. The ED50 for borrpound #8 was cal cul ated as 3,6 ﬁ%aﬁtg&éﬁd

the Emax 5 calculated as 22.2 6.1% under the condition of our study.
Exanple 19 Forced Swim Test (Acutel The Forced Swmtest (FST) is a
commonl y used procedure to screen. 10 conmpounds for possible.
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|'i ght / dar kingGh&t &ee FRisARAERS YehRlapbatedaidus Q@ﬁmp@uaﬂ #gosl et + Dotavad

Llhgln;gmpr ;A\Yr;elfhrlrg[ss_p?\i\gie gsné?i)s\ﬂqﬁd é:g'dgag{'r,g\ﬁﬁertl stalll'rl]wufa?ed t‘?\e acdoustengg o %rug e
seizure score of rats in the Compound #8 treatment group increased at a rate
15 that was parallel to that observed in the vehicle-treated rats — supporting the
congclusion that Compound #8 delayed t'he acquisition of kindling by several

days.

The results of this study demonstrate that Compound #8 possesses the
20  ability to modify the development of kindling in the amygdala kindied rat model
of partial epilepsy. These results are consistent with the conclusion that
Compound #8 possesses disease-modifying effects. This conclusion is based
on the finding that the seizure score, at the conctusion of the drug- and
stimulation-free period, of rats in thé Compound #8 treatment group remained
25  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.dfug-free
30 week was markedly lower than that of the vehicie-treated group suggests that
Compound #8 prevented the acquisition of the secondarily generalized seizure
but not the focal seizure.
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The study was divided into six experinents testing the effects of 15
Conpound #8, three positive controls (desipramne, maprotyline,

venl af axi Rgy »@Af7Re1€gat i ve control (lorazepam at di ffp%rrﬁjggmgﬂ@g@
Each experinent consisted of seven treatment groups wit

animal s per group. A total of 28 animals per experinent vvere used
Two consecutive experinents (1 and 2, 3 and 4, and 5 and 6) were
exact replicas of each other. This resulted in a total 20 nunber of
eight animals per treatnent group at the end of the study. One
treatment group of n = 4 ani mals igMeri ment was a vehicle
treated group. Lp addition eic t d ffects
of desi prani ne &tEB2 L Jephipticn ob kidi / kg
and | orazepam a(lndlen‘ga/d@rmlpeomeetaacbmperlmqmmllmtmiﬁlS)f focalgelzurds

experi msnt 3. and 4 e ef
mol ko, 12 NP Seiprlialfid oL st B oAt nd FRe &y
experi ment&;@rarm@reﬁadbedg{ahetalsabénf/rem afestisne and maprotyl ine at 12

my/ kg, 30 MO/ kG R0 Br b RALH %ﬁ&&#ﬁéi%@ggtﬁg@eu%Qﬁitggggfsgrasuétudy

one rat died du n'ss-dosing 1 n grou ramne 12
my/ kg, so fﬂbw@yg‘atm(@wﬂm g} w&r@)BU!széM ﬂanlamcéwﬁh bﬂmaéﬂbcﬁﬂd%‘me

study. 30T g?géﬁnﬁ HRgsE 0?@1?%%@4%%&0@?@341 bp@éﬁeﬁtﬂ@ Qakirighl x

-20 cm di “Siat eep, at a tenperature of
25 1C. Tkm;ralulatwm(?ﬂfdi-l*zeﬂ@lsctrmofnfﬂhns awis 200 ek paispe eveniBQq Aun for

g’éﬁﬁ;u&}ggt Wﬁh@? Faﬁ émaé”t&g{ai 80 Eﬁ;’nb|a@{%n§‘)“.%sﬁﬁfﬂbyh e SRS Bllateral
2007/ 0756959@/958219%/ OuweAngekster, thatasd regpivarb2-di surdpriprashalkber s 25
cm i de ! osRERal: %{\sed@@}eq@é %V&Qfgalngx efHE re2nbRtfin SRRl to

sessi on was Vi and ‘a inreal time by computer software
(Cl ever Sysnssiie stamlay pf tha beb@woeﬂi sRiEMEe sheog andaitertigcharas srratiap.

swi nm ng, ghkiah 'n%ﬂu@%‘iaf?eg%@ ‘i’aét's'ﬁﬁﬁ:iéf‘(f‘cfne ars‘?ﬁf@é dede Ry vbh%%éoﬁt@%i war e.

The four activities are defined as I ' mobi | i

f | oat st&ot ¢enpewd yas adRisieres) - t(ﬁH%eWiﬁ‘V@ﬁMt Mﬁ’éc?és@é{b Pag "ﬁ’e‘ﬁﬁs
its head %ﬁ%ﬂ%iﬁl@d Qér{ﬁ'go rhi?ﬁroa@,ltaal h.VAGEF @a@% yurﬁnmanvmtwml ! -

while scratching t around the cylinder; Ef‘pa ni mal nmove

hor i zont al $§iZWEcHNEEs ﬁ”g l@geﬁﬂﬁ%&@e %@@Wﬁ%r%é%%ea?y G KBER ”?etaé"
head abgve#@l\ﬁrweré%ﬁldﬁ%ﬁléﬂ%r é?'éﬂ éQra@rﬁeta} | EighgRito Yer dokk wed at

novenent s ability of a crease

duration ofinimagyehtgpr fesp PIUSEY, to&e.te@ﬁgﬁ gﬂ? sa\?\ln"eﬁnﬁﬁﬁacgl i4¥bi ng
and esg@penida@Bfad a@mé@ﬁﬁwrcﬁca tismpgutd & Eﬁﬁ:fptmeeiaue shewe (sdatity of
above. dini cal ff ectl ant i depre ( S
that have ﬁB’ieé‘Hs ¥a$ aft&ry &&S‘?é%%QHEaQBP?ﬁ%@ﬁ i 't%&ﬁ t\é‘%s%

duration’ okeizueguency of | mmbl lity in the FST when adm ni st ered

bet ween, t he pre;:test,and t f

results in the SCU@ tgés R ?l %é% C\%g‘!?%?l lc}gt?@aet 16 eyﬁiigg scbpé?fmm >
during 5- mmatvethbesanyseﬁecm tmmﬁé}wmséthwﬂmfﬁf@e@%ﬂwgwfé%h

exper i d trle_aoir{;érlit of%e%éﬁﬂéfﬁ? gehe S ANRESRRed Ofn dontfH<R W Sém 8nd that

perfor oW n er was a test session m nut e
duration. pmieesdhp rsetzuum sopresfren Masless thsn 1.aarcwelhas rfﬁﬁu‘&ﬁsthﬁl‘%'egd

under a hegh?éve i SR E{t! Ccﬁgﬁe %Hbo%ﬂfjtfopﬁi@%éMmfeﬁf offeRhPXdiFBEal Yrhle,

mnutes to p erma. 25Anj S were pre-treated tga

vehi cl e or apegi artaeram%praﬁ@ﬁfﬁdeﬂ %f%&ieﬁ-ﬂé@ gahagmy; n‘?'iwgI RN,
then 24 hO‘Eré IaﬁH%o@thnt Ban sher & HioP Pegshibey, i(199d), ﬁrbnwaepbesr-144
session; i.e., three iInjecti ons m'ﬁ%é\g&m @ { be t he
two swhth s§§%‘l d‘n% eRdSHEEusr Wk o ystty Y’@%l)’l or
58 ltest SGW:Q@%@% bph@;lBQ § ardedesady incitire afa@;reoarw]!r?emmmbgfamo be,

or azepam or ours for 0
ef fect i nptﬁﬁ%d‘ﬁ%ﬁ Hetheabilty Pg%ﬁgﬁkc%fxi‘ﬂﬂi{é *(‘?\%g fFyging assomaqg{’)f‘i‘f’th

bipolar disorder.
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WO 2007/ 075695PCTI US2006/ 048448 doses for various drugs on immobility
in the FST one-way ANOVA was used foll owed by Dunnett's nmultiple
conpar i soRy§8gtnske EDS0 and Enmax val ues were cal cul ateq ds9os/048448
desi pram ne and Conpound #8 using non-linear regression analysis wth
a one-phase exponential decay equation for curve fitting. The 5 ED5D
and E -"" values were statistically conpared using two-tail t-test.
Al tested.antidepressant drugs decreased immobility tinme during the
5-m nute testing session. The desipram ne effect was statistically
significant at 6 ng/kg, 12 ng/kg, 30 ny/ kg, and 60 ng/kg. The

cal cul ated ED5 i 1:08 : =1.3- 3.3
g/ kg) and o Gty SE GREO0E B S Og’iggllﬁ%-n(@z. 7). The

ef fect of metbglostulbse) exhilgterpanticbry@lapat acivdlyiir this anede! syihan Ebane at
12 / kg, ' I ;
cont Fol 5. OReT0Lp Sno R lodfchietfh fHTRRERRGb I YERUR SR inin, and
ef f ect 50f peak Rivitgak §65 01n). oBeizurmseoras A& racigniiapntly iredngad from 5 to 1
different .fr.o C, | t i i 30
o/ kg dosd” ers 0 SR [ 0. 60! b WA Safd D Ridritoa BBl & o
for Conpouhe ABD as &08). Biteshyinige v@s inefiegtivelin tiajs fapuq); WARERAS: s
Enmax was 63 : ; = a0 upbessseal dégzdrer
Conmpound e\%&&@i %ﬁ??ﬁ%g%ﬂn&q&ﬂ%r&eﬁ ?%igi%?ng];r?%ceané E!}30 val ue for '
desi pr am restiyityput@t doges aspogiaied With E340ty. There was no 20

statiqpi cally Shafiisiheadt odik B?B%B%Mé@ﬁ@@@c&ht Meludgion fiv Global
desi pram ne an

Compound #8. Veril af axi ne and. maprotyl i ne ostive
controls) Sﬁé?lé'etaé%itr%ﬂ(sc‘iﬁl’%/<éi) Qfﬁré'@%%*swg? F?Fﬂﬂ%#éﬁ? é\t&%'n and

60/ rkrg/ gg- Filerd 578t _'ilér}fﬂro‘éhfcttiloﬁﬂgé??ﬁsémfﬁﬁgcﬂdlaﬁirotdw:h_ lsaw?mmtcg:jcmé >60
ng/ kg doses " were significantly differen rom | -treate

control s f30 Blﬁl"fg)\?gﬁ’l%raﬁﬂﬁéeam (ﬁ'ﬁﬁ?‘&%?eﬁe?é/{mﬁ@@r, 25 there were
too few data poghipatifon HesultsfonfthiEREshy ae dditsted imDaldieuy helow.
Lorazepam (negative control) was tested at 1 ng/ kg and showed no

si gni fidScant effect on the rats' inmobility tinme during the testing
sessi on. TheTaBfdhi Evalgition 6f Chbaipdinnd 88 mhd/Beference Drugs in the Rat

anti depressant-l1ke activity ,i.n tr‘l:e FST. §8T I & ED 0 and Emax
val ues for Conpound #8 and DI‘@*——%?—@H%P—M EIVI  SEM  nmplk

EO50 CI EO50 EMaX % Emax | After-Discharge
Dose (mg/kg), | Mean Seizure )
. Duration
-P: Score (% of control)
' 100 21205 163 =24 %
Compound #8 TDso ~ 100"+ | (p = 0.0003) (p=0.07)
. 550 B =01 78 % 13%
Ethosuximide TDsp =189 | (p=0.20) (p = 0.03)
30 4303 500 = 43%
Phenytoin TDgo = 15 (p = 0.02) (p =0.02)
75 53206 | . 72=13%
Carbamazepine TD50.= o8 (b = 0.005) (p=0.02)
T 350 03202 T 3=i%
Valproic acid TDso =316 | (p < 0.0001) (p < 0.0001)

EDgp = median therapeutic dose; TDse = median toxic dose
P = paired t-test; one-tailed
20
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c EMBX WD 2007/ 075695PCT/ US2006/ 048448 Conpound #8 5.6 0.6 2.2 -
15.6 ;57.0 11.6 30.3 -103.8 DM 2.0 0.1 1.3 - 3.3 50.0 8.4 31.8 - 57.7
Exanpl e 2Gy§h§eemieeM | d Stress Mdel (Chronic) In the d
stress (CM5) nodel rats subjected to a variety of ml dpgmgg?“eﬂgg{f‘#lss
for a prolonged period of tinme show, anong other behavioral,

bi ochem cal and physiol ogical inpairnents, a substantial decrease in
their responsiveness to rewarding stimuli. This deficit is usually
nmonitored by a decrease in the consunption of the 1% sucrose

sol ution, but can also be seen in Exampleddts, such as place

f - |
ng gLSggﬁstQﬁi&ch P RreBistait A i13/kin8ldd RAPMRIA hi@%ﬂra t:oﬁ'cﬁcey

to experience pleasure), which isKindledSiadelnt om of naj or depressive

di sorders, the&h& 8 tool in
studies into th chrgfn gg‘yséns %@ag%ftﬁﬂgﬁﬁlﬁfmﬁi@@t@:{%ﬁeﬁﬁgﬁﬁﬂé@hw star

rats wer e amyssigia kingles xaiereded ININDRY, Amyodsla adinerisless sryere than

hippocampal kindling, such that many AEDs are effective against amygdala

kindled seizures, but are ineffective against hippocampal kindled seizures. For

example, lamotrigine can significantly reduce amygdala kindled seizure score

and ADD (EDsy = 25 mg/kg, 1.p., Ct = 4 — 50 mg/kg; score ~ 2; ADD reduced by
10 62%), but is unable to protect against hippocampal kindled seizures.

In the LTG-resistant amygdala kindling model, rats were dosed with LTG
(5 mg/kg, i.p., g.d.} during the acquisitién phase of kindling. This dose has
been shown 1o have no effect on kindiing itself, but leads to the development of
fully kindled rats that are resistant fo the anticonvulsant sffects of LTG. Once

15  kindled (supra-threshold stimulation of 150 pA biphasic 80 Hz current pulse for
1 second; ~ 2 weeks), rats were re-challenged with a high dose of LTG (45
mg/kg, i.p.) one week later to insure resistance. After a 3-4 day wash out
period, rats received 2-3 supra-threshold stimulations delivered every 30 min

. before treatment with Compound #8 (or vehicle) to ensure stability of the

20 behavioral seizure stage and after-discharge duration. Fifteen minutes after
the last stimulation, a single dose of vehicle or test compdund was
administered i.p. After 15 min, each rat was then stimulated ever;'f 30 min for 3
to 4 h. After each stimulation, individual seizure scores and after-discharge
durations were recorded. The group mean = SEM was calculated for each

25 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

30 exhibited ataxia and sedation at this dose.

Example 18
Tail Suspension Test (Acuie)
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start of the experinent. Except as described below, the animls were
singly housed with food and water freely available, and were

mai nt ai ne S light/dark and in a constant tenpegaiddbfishads
2C) and hﬁ”n?g?"?@‘) 0 5% conditions. 20The aninal s Wergj #qérs
trained to consume a 1% sucrose solution; training consisted of eight
| h baseline tests in which sucrose was presented, in the hone cage,
follow ng 14h food and water deprivation; the sucrose intake was
measur ed by wei ghi ng pre-wei ghed bottles containing the sucrose

sol ution, ‘at tHe teataibsusgenstesiest @RI douevaivstingseompeundsies @bt i on
was 25 nmo I SH W Piheft 4t 8t rod
throughou'zyeﬁlﬁéses%}]"t%gg@é&%%a% sd de eﬂ’tﬁ“@?;%?‘% tg & eJTE'r ©
sucrose iusirgkeip dnsedteh tapel Thebest im@sq%lytqultewoahﬁr%n'ynm%ﬂm vi ded
[nto tvo MRASHRGIIAYIRE m%lfs&gwmqrﬂébmsr@hérdéesem%%m y'eR vilhean

chronic m ress procedur eriod consecutive 30 weeks.
Each wdek afompiestgeyiegi mmwh@hé@verant@ﬁer%éanbeeww ferrgase Mt er

deprivati ge tilt, two periods of
interm ttgjr?ljtra{}(gpo@\%ﬁl?%gﬁi}%%%@g%eg%%%g%%gw 048448 il lum nati ogﬁg’:ehgvgt S

on and of f everthehgsicianpapars dershetaib SHFRENSIAGRSSEYRPNSSIGR P
sawdust be&&étragéha,ﬂﬂer t%ﬂf* € ;0f0 BR) HRAHAONS kLT arbi@s PS| 2040 ahd bewm
0

intensity 'stroboscopic l um nation (150 fl ashes/ m and thre

peri ods ofwigle sspesaled lA{ Ye'@t‘“f plastis wallp P/ Sigm thigh. flige Weie SUFReN

vere appl iBef thitdidhguahlobe? cRp (7 §rﬁnbh@tﬁtwﬁiméd t6aye prEto Ir@dilthat@mﬁ r oI
ani mal s were housed 1n separate roo eﬁ'ua?f had no cont act
f

Stressed dlPRe & TSP RERdoBS o8 ek feppARgtieR.

14h. pr ecedih éﬁﬁé\'irﬁéﬁfép%ésézeﬁ twasbidedthped whdenhbeddfodfoumteimalerie
freely available. in the

i nt akes. f@Pdﬁﬁh’é{“ﬁrﬂﬁ?‘éﬂ‘p?‘%@ﬁ‘é’afﬁqbﬂgEess?orﬁ%c’%tch‘eg?llr' %2%@“&0)2?31 ©
cont rol ; ankdrpaerflistifieatdn ef wmdedmfyuna@eaubratam with tieedses obgniowls (n =

O Lo L MR Bl b S FE SR AL it g
rlnol k;g?( Com@atmﬁle#? disigrdniing keatedlanimyaly cfaont&ﬁ) , wepikie, treategraajm;?le aad
or . nl a ax as _re t e
drugs. ner cOHEIInHERBALATS ATPalEl 6 eTp 00V ARA CLHE! Herl b s ose
tests weres@Ehgs. edhetﬁeﬁﬂﬂﬂg}‘. Wetd adiusigdtsnparatsly far dgrki ((jHdHed@nd Af t er
five weeks | ood
and/ or brapggégh‘ﬁls CM@.'F ﬁfééege ?%fﬁqga q\a/%fétr%gr% anojés?lgg}rjrl tted
for fuzs hebadkigrobediee usatafoysrask miter @nd a\kkige baekaraued was YResHEUECP ke
entire period of ~a0Ani mal s were individually renpved from

re
their housm? Pbe&[}r% ?gmﬁﬁorpher room for sacrifice. Then they were
decapitated in ahseility afiddesteminpounst to deoppageths diratonef EupebIlity, or

renoved, rgﬁchg%%vo gﬁﬁwa{g %é{sdr@ﬁ/ TPREARST Eraee@ueé @bés’crﬂfetcﬁébove

sacrlflce Ic vials at -70 Trunk ood‘
pl asma vvas Acotd Eeamerltm'l& Qimmfbﬂﬂf@“m?@ﬂd%ﬁﬁﬁ‘ﬁédmﬂ Aove

(appr 0 E:S%Sénggqréé@ %v%ot%f?&%ﬂd@?‘%sgmwpr@b@ﬂfbs%r@@éﬁ thief digation

di rect  asna was, a ated and
st or ed |n :ppem@rmy anged the sam@@mmmaﬁﬁﬁampvhwzm BedHr 20nmt of

plasma from navpeﬂa'v&@rlesa z%dmwmébﬁ%d PRBGY stifivitge dCoapiTRamd
standard curve for bioanal ysis, Al

sults obt a|
ver e anal y Bfyentio: SEROIRER! G4bs For EPARPRRLO e FTERF BEanerHt
bet ween- suly,86kt $orf \%Wssdr{,@& lb‘hsiﬁ'{n%ﬁlﬁw% thedT8Y dricembyrantlyseand variance

successi ve sucrose tests) Fi sh SD test was Uus
oot BBy (AN AR YRS bRk talinered BESIATS R GRp I REIREE toak AT EDso
Chroni c m Ig St T esancRUReh dalgiiatitbior dosl ¥axe DILX amommmjm#&msaog

1% sucrose sol ution. In t he final sel i ne test
ap(E)rox 11 "Profnegiegrassy) IRGEHS “@gﬁ'}ﬁ/\? % %&q@@@%%
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10 Treatment effect: F(1,84) = 22.651; p<0.001 and Treatnent x Weeks
I nteraction: F(5,84) = 2.717; p=0.025] in stressed ani mal s.

Simlarl y wyenhata¥d ne was inactive in controls [Treat sfok Bl
F(1,84) = 0.208; NS] and caused significant Treatnent E??Fengt /Iﬁ:( 14884)

= 35, 724 p<0. 001 and Treatnent x Weeks interaction: F(5, 84) 3.219;
p=0.010] in stressed aninmals. 15As conpared to Wek 0O scores, the

I ncreases in sucrose intake in stressed ani nmals reached statisti cal
significance after four weeks of treatnment with im pram ne (p<0.05)
and venl af exvaditing<oliod FRsndndiFes wtifies weimsomaiar Haing tvaeraafNeVA

One stressgy ggh@t rgg,g fﬁgét +d not respond to venl af axi ne treatnment

but it was not exc romthe statistical analysis. 20As conpared
to vehicle adm ni stration, Conpound #8 did not cause significant

Treatment eff ot biBs& Q@ééaﬂsé fot aiﬁla@@}t anuéeﬁu%%sah@ an%!‘éohiboﬁha eRsRd

[F(3,168) = 1 .67 NS|] animals, indicating that the conpound is

i nacti e |Wet(ﬁiésft!$’é rﬁ@@é?'a%ﬁ\f@ﬂéﬁ?eéisﬁ%ﬁpowﬁﬁtﬁses@e”ﬂégl'ﬁgrﬁ%m
| ntruder A%%%i&éﬂhﬁ:%ek flﬂe%]u@é c&h’ﬁ’&@il’fblm &lioﬁtﬁféﬁ)lﬁ?}s Whlataxine

The behavioral” resi d I ntruder assay Is used to_screen conﬁoun

for anti- d@&@@@aﬁi@smrﬂ@%fDMﬂhwhlcw%dw&O!yed\AM $lsmethviceliuigsg and

assay, W tlBréié%a?@ 8aYRH W?ur%?%é%hgﬁeﬁdéchh% %%Qﬂéﬂ’@ld%ﬁluﬁﬁé% WwResk thyn
Rygula, R, Abumari a, Fuchs,

Havemann- Réqm%%tseél Al drijgsard A adgg@ﬁeaﬁd orghy (%«béy galsgee in
27- 1340  avoluh@®besoatRgand 7 below, list the mean and standard

gg\rﬁ)gblngg vglj lr:]e_}sal é%Fgg\,a%ggﬁg?%?}; Wét?l?s[ gl\g@r%’ at tﬂ% geogmmng ogexper[ment
2007/ 0756 9%RE M 4igROMES @484 48. ma!same;@crws@bt in gmmdsfoumrpplagﬁme at .
10 ng/ kg and venl af axi ne at 10 ounﬂ;t #3 at 60 g
Conpound #@R4RS @L'ﬂ)" me@atgre ‘Fi(%"icg:ntgtzq wiiigen %ft?'g’%fecghé}n
Sucrose | nkals i Beaérl&wl@aﬁdla&bagﬁd\@amr andla Jcsraaiemat rotphkfbodéak 3.
Week 4 Wae}gblw Vehl cle - non-stressed O
This group was divided into eight experiments testing the effects of
Compound #8, positive controls (DMI, VLX, DLX) at different doses and
negafive control (LOR) at 5 mg/kg. Each experiment consisted of seven
treatment groups with four animais per group. A total of 28 animals per
20 expetiment were used. Every two consecutive experiments (1 & 2,3 & 4,' 5&6
and 7 & 8) were exact replicas of each other. This resulted in a total number of
eight animals per treatment group at the end of the study. One treatment group
of four animals in each experiment 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,
25 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 mgj/kg and 240 mg/kg were tested. |
experiments 5 and 6 the effects of DLX at 6 mg/kg, 12 mg/kg, 30 mg/l;g, 60
mg/kg, 120 mg/kg and LOR at 5 mg/kg were tested. 'In experiments 7 and 8
30 the effects of VLX at 8 mg/kg, 12 marky, 30 mg/kg, 60 mg/kg, 120 mg/kg and
LOR at 5 mg/kg were tested. Inthe course of the study one mouse died due to
miss-dosing in the Qroup treated with Compound # 8 12 ma/kag, so this group
consisted of seven animals on the end of the study.
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90.2 2.5* 89.0 4.2* 91.7 . 2.1* Vehicle - stressed 0 51.7 - 26.7
89. 3 7.566.3 6.1 Impramne - non-stressed 10 87.9 2.7 89.7 5.3

1.0 3.7 yBhhhaMpe - stressed 10 70.5 19.5 78.3 15. ,
Venl af axi ne - non-stressed 10 88.4 9.1 91.5 5.6 87. Q&Iél%(%&ﬁmjsgmél
Venl af axi ne - stressed 10. 74.5 16.7

10

15

20

Compound #8 and all tested antidepressant drugs decreased immobility
time and increased mobility time in CH3/HedJ mice during a 7-min testing
session. Compound #8 effects were statistically significant at 12 mg/kg, 60
mg/kg, and 120 mg/kg. Significance was detfermined in comparison to parailel
controls treated with vehicle.

DMI effects were statistically significant at 12, 30, 80 and 120 mg/kg.
VLX effects were statistically significant at 6, 12, 30, 60 and 120 mg/kg. DLX
effects were statistically significant at 60 and 120 mg/kg.

EDsp and Emax values were calculated from these resulis by non-linear
r:égression analysis, EDsg and Enax values are listed in Table 5 below. EDsg
values calculated for immobility and mobility were not significantly different
acroés treatments. The EDsp value for Compound #8 was significantly lower
than the EDso value for DLX but not different than the EDsp values for DMt and
VLX. The Eya values calculated for immobility and mobility were not
significantly different for Compound #8 but were significantly different for all
tested antidepressant. The Emax immobility value for Compound #8 was also
significantly lower then than antidepressant drug values.

Table 5: EDss and Enx Values for Different Drugs in the 18T
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Tabl e 6: Resident Intruder Effect on Loconotor Activity Treatnent
Dose

' Mobility

Drug EDsp mg/kg SEM EDsg Cl
Cmpd #8 3.6 2.9 -46-11.8
D! 24.4 9.0 -0.5-49.3
VLX 21.1 8.4 2.1 -44.4
DLX 61.5 20.9 3.6 -119.3
Drug Emax % of C SEM Eqax Ci
Cmpd #8 95.6 13.0 59.4-131.7
DMI 195.7 24.9 128.7 - 264.7
VLX 412.6 53.9 263.0 - 562.2
DLX 1755 28.3 06.9 - 254.2

immobility : .

‘Drug EDse mg/kg SEM EDsg Cl
Cmpd #8 5.6 3.3 1.7 -121
DMI 27.4 16.0 11.3 -55.0
VEX 25.0 . 15.4 8.8 - 55.1
DLX : 31.4 15.7 22.4-42.6
Drug Emax %o of C SEM Eax Ci
Cmpd #8 22.2 6.1 2.8-41.6
DM 38.5 6.3 18.5-58.5
VLX 63.7 11.1 28.4 -98.9
DLX 80.4 6.4 59.9 - 100.9

In summary, studies described in this example show that Compound #8
has antidepressant-like activity, as measured by the tail suspension test. The
EDsp for Compound #8 was calculated as 3.6 = 2.9 mg/kg and the Emax

5 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,

10  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 and/or decrease
latency or duration of immobility. Since these effects are characteristic of

15  clinically active antidepressants the compounds with unknown clinical activity
showiﬁg such effects in the FST are interpreted to have potential to treat
human mood disorders.
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Compound #8 and maprotyline were dissolved in 10% solutol.
Venlafaxine and desipramine were dissolved in water. All drugs and their
vehicles were administered orally (p.o.) by gavage in a volume of 5 mL/kg.

5 Male Sprague Dawley rats (140 o ‘iGO g) from Charles River
Laboratories Wilmington, MA were used. The animals went through & five-day
quarantine period before being subjected to the experimental procedure.

Animals were housed in groups of four in plastic cages at an ambient
temperature of 21°C to 23°C with an automated 12 hour light/dark cycle and

10 access to water and commercial rodent food ad fibifum. Animals were not
' handled more than for the routine bedding change prior to pre-tést swim
session. .

The study was divided into six experiments testing the effects of

15 Compound #8, three positive controls (desipramine. maprotyline, venlafaxine)
and a negative control (lorazepam} at different doses. Each experiment
consisted of seven treatment groups with n = 4 animals per group. A total of 28
animals per experiment were used. Two consecutive experiments (1 and 2, 3
and 4, and 5 and 6) were exact replicas of each other. This resulted in a total

20 number of eight animals per treatment group at the end of the study. One
treatment group of n = 4 animals in each expefiment was a vehicle treated
group. In addition to the vehicle treated group, the effects of desipramine at 3
mo/kg, 6 mg/kg, 12 mg/kg, 30 mg/kg and 60 mg/kg and Iorazepazﬁ at 1 mg/kg
were tested in experiments 1 and 2. In experiments 3 and 4 the effects of

25 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. |n the course of
the study one rat died due to miss-dosing in group freated with desipramine 12
mg/kg, so this group consisted of seven animals on the end of the study. .

30 ' 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. Cylindets
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were placed in the dividing chambers 25 cm wide to separate animals visually.
Each 5-minute experimental session was videotaped and analyzed in real time
by computer software (Clever Systems, Inc.) for four animals at a time. The
immobility, swimming, climbing and escape times were recorded by the
software. The four activities are defined as follow. {mmobility: the animal floats
motionlessly or makes only those movements necessary to keep its head

* above water; Climb: the animal vigorously moves vertically while scratching the

wall around the cylinder; Swim: the animal moves horizontally around in the
cylinder more than necessary to keep its head above water; and Escape: sum
of all vigorous active movements.

The ability of a test compound to decrease the duration or frequency of
immobility, or changes in swimming, climbing and escape times, was measured
using the FST procedure described above. Clinically effective antidepressants
and/or novel compounds that have potential antidepressant properties
decrease the duration or frequency of immobility in the FST when administered
between the pre-test and the test sessions. The analysis of the results in the
studies described was focused on the immobility time during 5-minute test

session.

There were two swim sessions in each experiment. First,' a pre-test
swim session for 15 minutes was performed. Following 48 hours later was a
test session of 5-minute duration. Upon completion of a swim session, each
animal was placed under a heat lamp in a cage with soft bedding for
approximately 15 minutes to prevent hypothermia.
_ 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
fo 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 ssizures (MES) test.

Data were analyzed using GraphPad Prism software (Gra-phPad
Software’, Inc. San Diego, CA). For the comparison of the effect of different
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doses for various drugs on immobility in the FST one-way ANOVA was used
followed by Dunnett's multiple comparison test. The EDso and Emax values
were calculated for desipramine and Compound #8 using non-linear regression
analysis with a one-phase exponential decay equation for curve fitting. The
EDsp and Enax Values were statistically compared using two-tail t-test.

All tested antidepressant drugs decreased immobility time during the
5-minute testing session. The desipramine effect was statistically significant at
6 mg/kg, 12 mgrkg, 30 myrkg, and 60 mg/kg. The calculated EDsp for
desipramine was 2.0 £ 0.1 mg/kg (Cl = 1.3 — 3.3 mg/kg) and its Emax was 50.0 £
8.4 seconds (Cl = 31.8 ~ 57.7). The effect of treatment with Compound #8 was
statistically significant at 12 mg/kg, 60 mg/kg, and 120 mg/kg éompared to
vehicle treated controls. The large variability between individual rats rendered
the effect of the 30 mg/kg dose of Compotind #8 not significantly different from
control. For this reason the immobility data for 30 mg/kg dose were not used in
the EDso caicqlation. The EDyg calculated for Compound #8 was 5.6 £ 0.6
mg/kg (Cl = 2.2 — 15.6 mg/kg) and its Emex was 67.0:£ 11.6 seconds {C!| = 30.3
—103.8). The EDsp value for Compound #8 was significantly different from the
EDsg value for desipramine at p < 0.001 (iwo tail t-test). There was no
statistically significant difforence between Emax values for desipramine and
Compound #8. Venlafaxine and maprotyline (postive controls) were tested only
at three doses of 12 mg/kg, 30 mg/kg, and 60 mg/kg. The immobility of
animals treated at the 30 mg/kg and 60 mg/kg doses were significantly different
from vehicle-treated controls' for both venlafaxine and maprotyline. However,
there were too few data points to calcufate an EDsp for these two drugs.
Lorazepam (negativé control) was tested at 1 mg/kg and showed no significant
effect.on the rats’ immobility time during the testing session. The results
indicate that Compound #8 has antidepressant-like activity in thg FST.

Table 6: EDsg and Enay values for Compound #8 and DMI in the FST .

EDsq SEM SEM
mg’kg EDso Cl EDSU Emax % Emax Cl Emax
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Compound #8 5.6 0.6 22-15.86 57.0 11.6 30.3-103.8
DMI 2.0 0.1 1.3—-3.3 50.0 8.4 31.8-57.7
Example 20

Chronic Mild Stress Model (Chronic)

In the chronic mild stress (CMS) model rats subjected to a variety of mild
5 stressors for a prolonged period of time show, armong other behavioral,

biochemical and physiological impairments; a substantial decrease in their
responsiveness to rewarding stimuli. This deficit is usually monitored by a

decrease in the consumption of the 1% sucrose solution, but can also be seen

in other tests, such as place preference conditioning or intracranial self-

10 stimulation. Since the subsensitivity to reward appears to reflect anhedonia

(inability to experience pleasure), which is a core symptom of major depressive

disorders, the CMS procedure may serve as a suitable research tool in studies
into the mechanisms of antidepressant action.

15 Male Wistar rats were brought into the laboratory two months before the

start of the experiment. Except as described below, the animals were singly

housed with food and water freely available, and were maintained on a 12-h
light/dark and in a constant temperature (22 + 2°C) and humidity (50 + 5%)

conditions.

20 The animals were first trained to consume a 1% sucrose solution;

training consisted of eight 1h baseline tests in which sucrose was presented, in

the home cage, following 14h food and water deprivation; the sucrose intake

was measured by weighing pre-weighed bottles containing the sucrose

solution, at the end of the test. Subsequently, sucrose consumption was

25  manitored, under similar conditions, at weekly intervals throughout the whote

experiment.

On the basis of their sucrose intakes in the final baseline test, the

animals were divided into two matched groups. One group of animals was

subjected to the chronic mild stress procedure for a period of 7 consecutive

- 30 weeks. Each week of stress regime consisted of: two periods of food or water

deprivation, two periods of 45 degree cage tilt, two periods of intermittent
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illumination (lights on and off every 2h), two petiods of soiled cage (250 ml
water in sawdust bedding), one period of paired housing, two periods of low
intensity stroboscopic illumination (150 flashes/min), and three periods of no
stress. All stressors were 10 - 14 h of duration and were applied individually
and continuously, day and night. Conirol animals were housed in separate
rooms and had no contact with the stressed animals. They were deprived of
food and water for the 14h preceding each sucrose test, but otherwise food and
water were freely available in the home cage. |

On the basis of their sucrose intakes following initial 2 weeks of stress,
both stressed and control animals were each divided 'fu rther into matched
subgroups (n = 8), and for subsequent five weeks they received once daily
intraperitoneal administration of vehicle (0.5% methylceliulose, 1 mi/ka),
Compound #8 at 12 mg/kg, 30 mg/kg or 60 mg/kg, imipramine at 10 g/kg or .
venlafaxine at 10 mg/kg as reference treatments. The drugs were administered
at approx. 10.00 and the weekly sucrose tests were carried out 24h following
the last drug injections. After five weeks all treatments were terminated and
24h later the blood and/or brain samples were collected from all animals and
submitted for further biochemical analysis. Stress was continued throughout the
entire period of treatment.

Animals were individually removed from their housing rooms to another
room for sacrifice. Then they were decapitated in a semi-randomized order.
Whole brains were be removed, rapidly frozen in dry ice/n-heptane immediately
after sactrifice and stored in plastic vials at -70 °C. Trunk blood for plasma was
collected into EDTA tubes which contained EDTA (approximately 1.6mg/ml of
blood). Thé EDTA blood was centrifuged directly-at 1500 xg for 10 min at 4°C.
The plasma was aspirated and stored in Eppendorf tubes at -70°C.
Additionally, 2 lots of 20m! of plasma from naive animals were prepared for
generating a compound standard curve for bicanalysis.

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 com;ﬂarisons of means.
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Chronic mild stress caused a gradual decrease in the consumption of
1% sucrose solution. in the final baseline test, all animals drank approx. 11 g
of sucrose solution. Following the initial two weeks of stress, intakes remained
at a similar level in controls but fell to approx. 6 g in stressed animals, resuiting
in a significant Group effect [F(1,84) = 87.204; p<0.001]. Sucha differenbe
between contro! and siressed animals treated with vehicle, persisted at similar
level for the remainder of the experiment.

As compared fo vehicle administration, Imipramine was inactive in
controls (Treatment effect: F(1,84) = 1.678; NS] and caused significant
Treatment sffect: F(1,84) = 22.651; p<0.001 and Treatment x Weeks
interaction: F(5,84) = 2.717; p=0.025] in stressed animals. Similarly,

Venlafaxine was inactive in controls [Treatment effect: F(1,84) = 0.208; NS]

and caused significant Treatment effect: F(1,84) = 35,724, p<0.001 and
Treatment x Weeks interaction: F(5,84) = 3.219; p=0.010] in stressed animals.
.As compared to Week 0 scores, the increases in sucrose intake in
stressed animals reached statistical significance after four weeks of treatment
with imipramine (p<0.05) and venlafaxine (p<0.01) and this effect was
maintained thereafter. One stressed animal (no 480} did not respond to
venlafaxine treatment but it was not exciuded from the statistical analysis.

As compared to vehicle administration, Compound #8 did not cause
significant Treatment effects in control [F(3,168) = 1.198; 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.,
Abumatia, 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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vehicle, contrel compounds imipramine at 10 mg/kg and venlafaxine at 10
mg/kg, Compound #8 at 60 mg/kg and Compound #8 at 120 mg/kg.

Table 5: Resident Intruder Effect on Sucrose Intake

Sucrose Intake
Dose NMean + SD
Treatment mg/kg Week 3 Week 4 Week 5
Vehicle - non-stressed 0 90.2 £ 2.5" 89.0 = 4.2* 91,7 = é.1*
Vehicle - stressed 0 51.7 £26.7 69.3x+75 66.3 = 6.1
Imipramine - non-stressed 10 87.9+27 | 89753 91.0+3.7
Imipramine - stressed 10 70.5 +£19.5 78.3 +15.1 73.6x19.4
Venlafaxine - non-stressed 10 88.4 = 9.1 91.5+56 87.9+15.0
Venlafaxine - stressed 10 745 £ 16.7 76.1 £ 18.2 73.3+17.6
Compound #8 - non-siressed 60 90.9x=3.5 092.3x1.4 889x+74
Compound #8 - stressed 60 921 £3.2 89.5 + 6.9 92,4+ 4.5"
Compound #8 - non-siressed 120 83.6 +22.1 91.3+4.6 89.3 5.1 -
Compound #8 - stressed 120 76.1+£20.8 | 75.5x20.6 87.4+7.9*
5 * stafistically significantly different from vehicle stressed 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" 478+ 9.6 24.5 £ 4.8
Vehicle - week b week 5 week & 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 28x11.2 27.5=10.8 15.8 5.
Vehicle week 5 week 5 week 5 week 5
stressed o 3920.8 = 887.3 18 + 9.1 14.5 6.7 9+286
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week 1 week 1 week 1 week 1
8162.8+ 929.9 51.5+12.6 48.1 £10.3 258+4.9
Imipramine week 5 week 5 week 5 week 5
non-stressed 10 7278 = 1030 421+ 29 37.5+ 21 26.4+52
week 1 week 1 week 1 week 1
6037.8 = 13828 30x98.5 27.5x7.9 144 4.4
Imipramine week b week 5 week 5 week 5
stressed 10 5642.8 = 998.6 27.8x74 24.3 5.1 173 +3.4°
week 1 week 1 week 1 week 1
8094.9 + 1832.7 48.3+11.2 43.3+89 271252
Venlafaxine week 5 week 5 - weekb week 5
non-stressed 10 8078.6 x 1665.2 40.1+8.9 38.6x7.7 27 =4.7
week 1 week 1 week 1 week 1
6233.6 = 1087.2 30.8x:66 28.6 6.5 148+ 3.5
Veniafaxine week 5 week 5 week 5 week 5
stressed 10 6250.1 = 789.2* 35.1+x74 33.1+7.5" 18.3+ 3.6
- week 1 week 1 week 1 week 1
8288.6 £ 2117.5 49.6 £ 8.7 44,1 =94 20.9 = 3.Z
Compound #8 week 5 week 5 week 5 week 5
non-stressed 60 7922.9 + 1476 374 = 11.5 334 +11.2 23.5+ 8.
week 1 week 1 week 1 week 1
5858.5 £ 708.2 26.5 £ 6.1 25+7.3 13 3.3
Compound #8 week 5 week 5 week 5 week 5
stressed. 60 7080.9 = 1238.7* 32.8+10.3 306 =111 248 x57
week 1 week 1 week 1 week 1
8056.6 = 867.2 42 +10.6 37.6 i;_8.4 228+ 3.0
Compound #8 week § week 5 week 5 week 5
non-stressed 120 B648.3 = 1060.9 385+63 33.5=59 25.5+4.
week 1 week 1 week 1 week 1
6168.3 = 1132.1 203x7 27.5+6.1 13+ 3.6
Compound #8 week 5 week 5 week 5 week 5
stressed 120 68444 x 1010.3* 30.1+64 304 +7.5 225+ 4"

* statistically significantly different from vehicle stressed animals
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Table 7: Resident intruder Effect on Forced Swim Test

Dose Immobility during 5min:
Treatment - mglkg Week 5 Mean + SD

Vehicle - non-stressed o - 165.5 = 25*
Vehicle - stressed 0 227 £40.2
Imipramine - non-stressed 10 : 125.3 + 50.1
Imipramine - stressed 10 157.5+71.6
Venlafaxine - non-stressed . 10 1818 =27.6
Venlafaxine - stressed 10 190.4 + 36.8
Compound #8 - non-stressed 60 164.3 £25.3
Compound #8 - stressed 60 175.1 £ 29.5
Compound #8 - non-stressed 120 136.7 +34.9
Compound #8 - stressed 120 128.3 374"

* 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 fili a size O hard
ge! 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 the'practice 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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week 5 week 5 week 5 week 5 stressed 120 6444 1010.3* 30.1 6.4 30.4
7.5 22.5 4; * statistically significantly different fromvehicle
stressed animals WO 2007/ 075695PCT/ US2006/ 048448 Tabl e 7: Resi dent

I ntruder Effect on Forced Swi m Test Treatnent Dose ng/ kg Imobility
during 5mn: Week 5 Mean SD Vehicle - non-stressed 0 165.5 :1_- 25*
Vehicle - stresgmss0 227 *40.2 I mpramne - non-stressed

1. A compound of formula ()
| RO R
(CHg)a—I‘!Jug—N
g (l)
or a pharmaceutically acceptable salt thereof for use in the treatment of
mania, '
wherein

R and R? are each indépendently selected from the group consisting of
hydrogen and lower alkyl; ’

R* is selected from the group consisting of hydrogen and lower alky!;
a is an integer from 1 to 2;

is selected from the group consisting of

9]
= AN
% | (RO O: }%—
<R5)c
5y
Q\/L A CE J’
(Rs)c
S S
<R5>c
<R5>b §—

wherein b is an integer from 0 to 4; and wherein c is an integer from 0 to
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10 125.3 *50.1 I m pramne - stressed 10 157.5 1.1-. 71.6 Venl af axi ne
- non-stressed 10 181.8 :4.-., 27.6 Venl afaxine - stressed 10 190.4
*36. 8 Conpound #8 - non-stressed 60 164.3 *25.3 Conpound #8 -
stressed 60 175.1 *29.5 Conmpound #8 - non-stressed 120 136.7 *34.9
Compound #8 - stressed 120 128.3 *37.4 * * statistically

significantly different dr ' i
was active in the reeagéPI n ?r}He:b%?u Pghﬁf §%é§t§§?r§rqﬁ'ﬁx cat | ﬁg%ﬁﬁ%?ﬂ@%fplﬁaﬁ?ﬁ?n
#8 woul d be expeet eltytandomitracti ve as an anti - depressant.
wherein “lower alkyl” refers to a carbon chain campasition of 1-4 carbon
provided that when

0
N
s
S
is (@ or
(Ri)}
O
=
X
N R
Q

2, A compound of formula {I)

R* O R!
(R oot
e I e
H

O

atoms,

,thenais 1.

or a pharmaceutically acceptable salt thereof for use in the treatment of

bipolar disorder,
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
S o SO,
(R | (Rs)b_—:— >‘§"
A 20
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Exanpl e 22 As a specific enbodi nrent of an oral conposition, 100 ng of
the 10 Conpound #8 prepared as in Exanple .7 is fornmulated with
sufficient finely divided |actose to provide a total anmount of 580 to
590 ng to fill a size O hard gel capsule. Wile the foregoing
specification teaches the principles of the present 15invention, with
exanpl es provided for (tRlag purpose of illustration, it wll be
understood that the priagtice of the invention encoppagses all of the
usual vari ations, 7 oRS.-aBd/ or m)d|f| gpAsS a me within the
scope of the (kS }-ow j , 2 hei(R® dnts. R0 CLAINS: 1.A
conpound of fornul & [ ?(CH2) a- 3 h 2 0or a

phar maceutical ly acceptabl@ salt thereof for use in the treatnent of
mani a, wherein. ?%.rﬁnd R2 are each independently selected from

t he group consisting ydroge and | ower alkyl; &4 _is selected from
the group consi sti and | onwer af Ky a i n integer
from1l to 2; (RPp—s ¢ gr diplsco i ng of R5)b (R5)0

o) O and

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;

wherein “lower alkyl” refers to a carbon chain composition of 1-4 carbon
atoms,
provided that when

OO
(R e
(R
ot XL )+

.thenais 1.
3. A compound of farmula (1)
~ R* O R
I/ \’ ) ; i
\ i{ P (CHy), M'—ﬁ—"N
o R

or a pharmaceutically acceptable salt thereof for use in the treatment of

bipolar depression,
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(R5)b-t o
wherein c is

(R5)1,---(-- 0O wherein b is an integer fromO to 4; and
an integer fromO to 2; each R5 is independently

sel ected fromthe group consisting of hal ogen, |ower alkyl and nitro;
wherein "lower alkyl" refers to a carbon chain conposition of 1-4

car bon atons, 2Acorrpound of fornmula (1) R4AORL 111 (CH2).-N-S-N
[1\r,2 00) 3 $har maceutical ly acceptable salt thereof for
use in the treatmeﬁ‘f €6 Mpi pol ar di sorder, wherein Rl and R2 are

each i ndependent | yR$ghe & ede baomindepegdently seteded fromgthefgroypl comsstingnaf

| ower al kyl ;

4 is selected fromthe group consisting of hydrogen

and | ower al kg}Y rogen @ng ioweraledy from1 to 2;

R is selected from the group consisting of hydrogen and lower alkyl;

a s an integer from 1 to 2;

. is selected from the group consisting of
o)
# 6
(R ‘ Rs)——JO:
(R5X<
(R°) (R h‘@[ jhﬁ\/
PN >
(R
/ o
(R Oij[ f (R, O: }g,

(R5>c

wherein b is an integer from O 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;
wherein “lower alkyl” refers to a carbon chain composition of 1-4 carbon

atomns,
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wherein b is an integer fromO to 4; and wherein c is an integer from

0to 2 : each R5 is independently selected fromthe group
consi sting of halogen, .lower alkyl and nitro; wherein "l ower alkyl™
refers to a carbon chain conposition of '1-4 carbon atons, 3.A
compound of formula (1) R4AORL 111 (CH2)aN SN 11\ 2 OR (I) or a

a._ i n_ D treat mnent of

pharmaceutically acceptable salt thereof for us W
7 gdch | endently

bi pol ar depresSion, wherein R an&afﬁ
hy | ower yl; R4 is

selected fromthe group consisti
sel ected fromthe group consistiwg_of/ hydr ogenasd @ al kyl; ais
an integer from | ppvided that wBpBct edfrm the group cYnsi sti n@Tof

R5)5 (R5)b :
(R5) ( ) (Rs)c
N
s z
(R | o
TRy X .
C ,thenais 1.
4, The compound or a pharmaceutically acceptable salt thereof as in any of

Claims 1, 2 and 3, wherein
R’ and R? are each iridependently 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

= © S0
(R%), | (Rs)h—T'EI
™ 0
(R
o)
s = O
(R%)5 | >-§- (R%)s j{
(Ri)c( o
o)
= AN
(R%)s | ey >§—
A
~ O , O and
(R%),
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(R5) b (R5)c 0>1-- (R5)b (RB)e ,,..,,H.."c?,. t__
-, "0, *- 1(R5)bli 00 and wherein b is an
integer fromO to 4; and wherein c is an integer fromO to 2;

each R5 is i-ndependently selected fromthe group consisting of

hal ogen, |ower alkyl and nitro; wherein "{ower alkyl" refers to a
carbon chain conmposition of 1-4 carbon atons, O, then a is 1. 4.The
conmpound or a phar yaein bdapnjntageciemll to % and wheseiaos isa integghffowro to

1;
each R is independently selected from the group consisting of halagen,

lower alkyl and nitro; _
wherein “lower alky!l" refers to a carbon chain composition of 1-4 carbon

N O
. =
is 0 or

provided that when
(R)e

£ T

s The compound or a pharmaceutically acceptable salt thereof as in Claim

atoms,

Jthenais 1.

4, wherein
R’ and R? are each independently selected from the group consisting of

hydrogen and lower aikyl;
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
S O ) : RN O

| (RO PR
e 0 '

(R,
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Clains 1, 2 and 3, wherein Rl and R2 are each independently

sel ected fromthe group consisting of hydrogen and |ower alkyl; R4 is
sel ected fromthe group consisting of hydrogen and |lower alkyl; ais
an integer fromlto 2; 'Rl is selected fromthe group consisting of
(R5)c (R5 )b o 0 (125)c (R5)o O (RS)c I .0 'wherein b is an integer
fromO to 2; and wherein c is an integer i mO to 1; - each R5

IS | ndependent |y sel ect ed from t he group Si st naof hal ogen, | ower
al kyl and nitro; wherein al kyl " n chain
conposi tion hst (RS ' en (R5)c

0 and

wherein b is an integer from 0 to 2; and wherein ¢ is 0;
each R®is independently selected from the group consisting of halogen,

lower alkyl and nitro;
wherein “lower alkyl” refers to a carbon chain composition of 1-4 carbon

atoms,
. . N O .
Ry —
. / ’
provided that when is O ,then ais 1.
6. The compound or a pharmaceutically acceptable salt thereof as in Claim
5, wherein

R' and R? are each independently selecied from the group consisting of
hydrogen and lower alkyl;
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-(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-chlaro-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-benzof1,4]dioxinyl), 2-(7-methyl-2, 3-dihydro-benzo[1,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyf), 2-(6-bromo-2,3-dihydro-
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0 , then ais 1. 5.The conpound or a pharnaceutically acceptable
salt thereof as in Caim4, wherein R1 and R2 are each

I ndependently selected fromthe group consisting of hydrogen and

| ower alkyl; R4 is selected fromthe group consisting of hydrogen
and lower alkyl; a is an integer froth 1 to 2; is selected fromthe

group consi st bg,gzoﬂ qm&ﬁﬁﬂ?%(ﬁl:’? H?Chgcgo'ﬁ @ﬂ%rcf 68:'?%:@1 %g}ilgxmﬁb"@ {8-chloro-

wherein cis O] endent'ly sel
group consi st2@gdlbs’zdrbd:langefﬂ,.@dmmryl)am(yﬁ dthudmrnanmfﬁﬁiﬂé*b]{h“]dlmwﬂ and

al kyl" refers r.bon osition of 1-4 carbon atons,
6. The corrpoun (g'uf“%{ﬁg' ﬂ]?xidi'o@é&w acceptable salt thereof as in
Caim wherein “lower alkyl’ refers to a carbon chain composition of 1-4 carbon

atoms,

provided that when Is 2-(3,4-dihydro-2H-benzo[1,4]dioxepinyl),

thenais 1.

7. The compound or a pharmaceutically acceptable sait thereof as in Claim

8, wherein
R'and R? are each independently selected from the group consisting of

hydrogen and methyt
R* is selected from the grotup 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]ldioxinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl}, 2-(6-chloro-2,3-
dihydro-benzo[t,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzol1,4]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]dioxinyl).

8. The compound of any of Claims 1, 2 and 3, 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-ylmethyl)-sulfamide; and pharmaceutically
acceptable salts thereof.

9. A compound selected from the group consisting (25)-(-)-N-(6-chloro-2,3-

dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically
acceptable salts thereof for use in the treatment of mania.
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5, wherein R1 and R2 are each independently selected fromthe

group consi sting of hydrogen and | ower alkyl; R4 is selected fromthe

group consisting of hydrogen and nethyl; ais an integer fromlto 2;

is selected fromthe group consisting of

2- (2, 3-di hydrobenzo[ 1, 4] di oxi nyl ), 2-(benzo[ 1, 31di oxol y1),

3, 4- di hydrié- 2 Hbesnropauntii silested ey the group consisting (25 )+(-)-N-(6-chloro-2,3-

idfodhgﬁgfﬁ@%ﬁ%%&?ﬁ H]%Ilb%ﬁ' fyllrx'}ethﬁi élﬁf&%hgr é)naz pg’armaceutlcally

6- f | uor o- 2c8eptabledsadtsieerzof fior 4ikdiimtatydgtmert of Isipolardizptder.

5-f|uoro-2,3-dihydro-benzo[1,41dioxinyI), 2-(7-chloro-2, 3-

ydro-benzo[ 1, 4] di oxi nyl ), 2-(6-chloro-benzo[1, 31di oxol y1),

(; ni E L0| 2,133 glAltwﬂﬁ M@@éiteiirdhﬂme@b!)ip conmstmg (2S)-(-)-N-(6-chloro-2,3-

met hy [ nzo OX|ny

ohi or oo2. 3. MDA DHEHELb (IR i Higyy - eiay e hermaseHyenly.

benzo[ 1, 4] di @&bé(}xbble s&it6 Cheredf RLGE ¢ ﬁw&réﬁtﬁ%ﬁf@f&ﬁ&épﬂépl%glbﬁx' nyl),
2- (8-chl oro2, 3-di hydr o- benzof[ 1, 4] di oxi nyl ),

2- (2, 3-di hydr o- napht ho[ 2, 3-b] [ 1, 4]d|0X|nyI) and

2- (4- et hyl - bgnZDh%&d&m%ﬂfbﬁnugmw ein "lower alkyl" refers to a
carbon chain conposition of 1-4 carbon atons, provi ded t hat

when then a is 1. is 2-(3,4- dﬁﬁyd$o 2H—benz© 1, 41di oxepinyl), 7.The
conmpound or a pharnaceutlcally acceps abl ¢ sal H *eof as in Claim6,

efide mry\ el ected fromthe

R4Hi s sel ected fromthe

group consisting of hydrogen “ang e ; ais an |nt§ er fromlto 2;

is selected fromthe group conS|st|ng of 2- (benzo[l fdioxolyl),

di hydr o- benzo[ 1, 4drda phamyageuti2ai(Paepidiyel sait heneaf[fdr ddalinake tebiment of

2-(6-ch|oro-§mgzldihydro-benzo[1,4]dioxinyI),

2-(7-chl oro-2,73-di hydro- benzo[ 1, 41] di oxi nyl), 2-(7-

met hyl - 2, 3- dihydro-benzo[1,4]dioxinyl),

2- ( 6- br omo- 2, 3- di 4] di axi nyl ) and :

2-(6, 7- dlCh|8$O Za%gﬁﬁﬁéﬁ éﬂﬂéﬁfgﬁ4ch|OX|nyl) 8. The compound of
any of Claims 1, 2 and 3, vvher@lOrHathe corrpoqnd of formula (1) is

sel ected fromthe group consisting gf (29)- \)SA\N(‘@ chl oro- 2, 3-

di hydr o- benzo[ 1, 4] di oxi n- 2- yTEeRRytY amgenand phar ITB.CEUtI cally
onpoupd sglhect@d fromthe group

2

2

di
2.
2
di
2-
2-

(
(
h
(
(
h
(

acceptable salts thereof. 9
consi sting (2S)-(-)-N(6-chloxg
di hydr o- benzo[ 1, 4] cl i oxi n- 2-yl et hyp) sul fam de; anélphar maceutically
acceptabl e sal ts dhepRRindcRUIHAR ddepBBld gaq@hawfafugmmﬁe treathflny B¢
conpound sel ected fromthe group consisting -N-(6-chl oro-2, 3-
di hydr o- benZjPalar gBardsti n- 2- yI net hyl ) - sul fam de and phar maceutical ly
acceptabl e salts thereof for use in the treatnent of bipolar

di sorder. 11. A conpound sel ected fromthe group consisting
(29)-(-)- N7(464- chlfofempoynd of formula (11)

di hydr o-benzorl, 41di oxi n- 2-yl ngtpyl ) - sul famge; and phar maceutical ly

accept abl e salts thereof for uge |n the treatyreiNHof bi pol ar
depression. 12. A conpound or j/kNQ ,G%BO _NH2

()
or a pharmaceutically acceptable salt thereof for use in the treatment of
bipolar depression.
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H or a pharnaceutically acceptable salt thereof for use in the
treatment of mania. 13. A conpound of forrmula (I11) OCH30 H O(I1)

or a pharmaceutically acceptable salt thereof for use in the
treatment of bipolar disorder. 14. A conpound of forrmula (I1) OCH30
0 or a pharmaceutically acceptable salt thereof for use in the

treatment of Rispol FhedRPiRAMIVY-a phatmacdtitcallg Bpesitebersatt thereof of any of
phar maceuti cal ly acceptahl e salt thereof of an%/lpof Clains 2 and

. . and 10,
wherei n the t Caiffen8ndfl Opwheren the eatment ebppias disorder.compyisen aeating

depressi on anghd Ep/Ea5ioR Pl the PR ofbipBl@isorack. The conpound or a
pharmaceutically acceptable salt thereof of any of Clains 2 and 101

wherein the treatnent bipolar disorder conprises treating the

depression, thg mapa ARGINAG drhPHdMheRE uttiand hete bR R thereof of any of
Claims 2 and 10, wherein the treatment bipolar disorder comprises treating the
depression, the mania and the cycling of bipolar disorder.
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