USE OF BENZO FUSED HETEROCYCLE SULFAM DE DERI VATI VES FOR THE
TREATMVENT OF DEPRESSI ON CROSS REFERENCE TO RELATED APPLI CATI ONS

SThi s applwgaérzemsrel ai ms the benefit of U S. Provisi onirABRbsigasd on
60/ 751, 730, filed on Decenber 19, 2005, which is incorporated by
reference herein inits entirety. FIELD OF THE | NVENTION 10The
present invention is directed to the use of benzo-fused heterocycle
sul fam de derivatives for the treatnent of depression, including both
nDno-therapy and co-therapy with at |east one anti-depressant.
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In the clinic, 40-50% of depressed patients who are inittally prescribed
antidepressant therapy do not experience a timely remission of depression
symptoms. This group typifies treatment-refractory depression, that is, a failure

30 to demonstrate an "adequate"” response to an "adequate” treatment trial (that is,
sufficient intensity of treatment for sufficient duration) (R.M. BERMAN, M.
NARASIMHAN, and D.S. CHARNEY, Depress. Anxiety1997,‘ 5, 154-164).
Moreover, about 20-30% of depressed patients.remalin partially or totally
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wherein R1 and R2 are each independently selected fromthe
group consi sting of hydrogen and | ower alkyl; 10R4 is selected from
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resi st ant gglgypr essi on, anxi ous depression or*dysthym a conpri sing
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antidepressant' in conbination with any of the conpounds or

phar maceut i cal %il&ﬁ?ﬁﬁé id QSnPSSE IS aiReMfer cﬁal%Téﬂ:é&RaPé%ﬁléDT' ON

OF THE | NVENTI resent invention is directed to a nethod for
t he treat #epressed mood s grrayindyf aldeast 2vanys.ayptivetiacapndave &
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P the day, for more days than not, and for at least 2 years. (Diagnostic.and

Statistical Manual of Mental Disorders, 4™ Edition, American Psychratrlc
Assaociation, 1994).

20 Bipolar disorder, on the other hand, is characterized by unpredir.:.table
éwings in mood between mania and depression (bipolar | disorder) or between
hypomania and depression (bipolar I disorder) (Diégnosﬁc and Statistical
Manual of Mental Disorders, 4" Edition, American ‘Psychiatric Association,
1994). Antidepressant use in bipolar disoider i.s generally, intentionally

25  restricted to aveid the risk of mania and the risk of rapid cycling induced by
antidepressants in bipolar disorder (H.J. MOLLER and H. GRUNZE, .:’:‘ur. Arch.
Psychiatry Clin. Neurosci. 2000, 250, 57-68; J.R. CALABRESE, D.J.
RAPPORT, S.E. KIMMEL, and M.D: SHELTON, Eur. Neuropsychopharmacol.

. 1999, 9, S109-5112). Moreover, none of the mood stabilizers used in bipolar .

30 disorder have proven anﬁdepressive efficacy (H.J. MOLLER and H. GRUNZE,

' Eur. Arch. Psychiatry Clin. Neurosci. 2000, 250, 57-68).

There remains a need to provide an effective treatment for depression.
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RAORL 111/ (CH2)a-NS-N1I\-,2 0 n 0) or a pharmaceutically
acceptabl e salt thereof, wherein, a, RI, R2 and R4 are as herein
defined. Tpgp7R5654 invention is further directed to ggﬁﬂgﬁﬁg&ﬂgﬂg
of depression conprising adnm nistering to a subject in nee

thereof a therapeutically effective anount of a conpound of fornula
(1) or formula (I1) in conbination with at |east one anti depressant.
As used herein, the term "depression" shall be defined to include
maj or depressive di sorder (including single episode and recurrent),
uni pol ar 20 depression, treatnment-refractory depression, resi'stant
depressi on, anxious depression and dysthyma (also referred to as
dyst hymi ¢ di sorder). Furt h&UMMARY &FTHEIMMENTION shal | enconpass
any maj or depr i flers due
to medi cal conaﬁél%ﬁg&wﬁ{qﬁgﬁg’&Ig@%\%@%afh%giﬁfmﬂ?ggsor ers due to .
medi cal cERBTASSENsCAMPHsingjasimidielargdp\resulicd inHeeditbewed A

subst agce ey WeblisonARlAt ¥l & BoAFRLAIT YSmigaH es and

depressive disorder " not otherw se specific as defined'by -their

di agnosti.c criteria, as listed in the Di a?ﬁGStlcFﬂnd Statistical
Manual of Mental Di sorder.’sé} Eg'élon exl ReXision, American.
Psychi atric Associ ati on, Ot ¢ ?kﬁﬂ"ﬁlt e depression is major
depressi ve di sorder, uni polar. depression, trgat a .
2007/075751PCT/U82006/048538 refractory depression, ¥esistant
depression or #erY0s depression. More preferably, the depression is
maj or depr essi ¥ fHaSHF HR oadh lnﬁéégnﬁlﬁ{t@z' ébted{ﬁéi fom %&FoWF%%nQ.%hﬁQ of
the term "antidepressant” shal mean“any pharnaceutT cal agent Wwhich
treats dePr&®gegmnddamesslieiexanpl es include, but are not limited to
nono- g ne oxi dﬂﬁ@sél@ﬁtéﬂ ﬁ&h&hé'@?&[ﬁéorﬁgiﬁﬂ'@ &f‘ﬂlﬁdroééﬁabfb ‘Fd(fpér%kﬂe

nocl obem de, and the |like; tricyclics such™as 'impram ne,
amitriptyline, ad%@ﬂﬂ?@ﬁ?ﬁ@“”hbﬁ??tptyl|ne doxepin, protriptyline,-

trimpram ne, ci[]g pram ne, anoxapine, and the like; tetracyclics

such as 10mapr g , and the |jike; non-cyclics such as nom fensine,
and the like; t ol opyridi nes such as trazodone, and the |ike;
serotoni n reuptake”l ni wle@t«egifmmm%grwmstwa ofsertral i ne,

par oxetine, cital Ilke serotonin receptor
f erotoni n noradrenergic

ant agoni st s, suc
Tpran and the |ike; 15

reupt ake {RPb
noradrenergi c a ts such as mirtazapine,
and the like; noradrenaline reuptake inhibitors Such as reboxetine,
and the |ike; atypi(Bg), antldepressants such as buproplon and the

i ke; natural pro ct J rt, and the

l'i ke; diet - and t he li ke;
and neuroé a S su i ng-hornone and t he
i ke; and the |iK®8; p de receptors Such
as neur okinin recept antagonlsts and the |ike; and hornnnes such as
triiodot hyronine, ﬁé&ihe | i ke. Preferably, the .
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wherein b is an integer from 0 to 4; and wherein cis an integer from O to
2;



antidepressant is selected fromthe group consisting of fluoxetine,

i m pram ne, bupropion, venlafaxine and sertaline. 250ne skilled in
the art woybdppg:akl e to readily determ ned recommendeg-gasafgodssise! s
for known and! or marketed anti depressant and anti psychotic drugs by
consul ting appropriate references such as drug package inserts, FDA
gui del i nes, the Physician's Desk Reference, and the |ike. 30The term
"subject" as used herein, refers to an animal, preferably a manmal,
nost preferably a human, who has been the object of treatnent,

cheer vation O RO Q¥lne BT RALLLYIEIRTIL YRARORLAER R e
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the biol ogi cal or medicinal response in a tissue system .aninal or
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present i nvent ipdovided thatedied Ne—c0-isher apy or conbiTiati on drher apy,
conprising adm nistration of one or nore conpound(s) of fornmula (I)
or formula (I1) andFRke or nBre anti depressants, "therapeutically
effective anount ] t amount of the conbination of agents
t aken togqhb d he cowydined effect elicits the desired

bi ol ogi cal o nd gesponge” For exanple, the therapeutically
effective anount @Yy"Conpr i A @A Ni stration of a
compound of formula (1) or formula (11) and at | east -on

ant i depr essant SREPRRIFRCEHECHYRAPEPEIY fal B¥pefund of formula (1) or
formula (11) and the anount of the anti depressant that when taken

t oget her or 15sequentially have a conbined effect % atf ig

ther apeut i cal | yherpregentipvemtipn igdhrther dijgqted fopa mgt aﬁ'%"e‘ efypaipent of

skilled i pydpgssibn céﬁ?ﬁsh@ ddiinfASthPlo £ 8ubjBer inMeed thBredf a
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of the coﬁb@@ﬁ&uij?a'h’cﬁffﬁﬂt%{e@in)owqSPWﬁPH“@ ef jor 8 the anount of
the antidepressant individuaboHymey or mayonot be therapeutically
effectlve 20 As used herel n, the teynsNHo-therapy" and
"conbi nati on therapy” shal 3% t-Qf a subject in-need

t hereof by adm nistering of nor e| conppund® of formula (1) or
formula (11) in conbinatioN g.oneglor nore anti depressant(s),

wher eild the conpound(s) of f&fmul ® (1) or formula (1) and 25 the

d ' I
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phar maceuti cal fornul ation. Wiere the conpound(s) of formula (1) or

formila (1) aihd hacant m@gnﬁ&%&%ﬁﬁéadz?é&e@mghéﬁ]%aeérﬂh@ RERACA! 6r.

dosage forns, dosages adm ni stere for each
conpound mprb@mmomlma@nw%emﬂ Tcraléubléﬁ’f)'@mﬁﬂdﬁ‘efﬁd@@'ﬂ’%@ﬁ!l a
(1) onxfor Hegd via
t he sgr?e o%?ftééﬂ%eangalw ?é mﬁ?tgfagl% ?%tn&?é/agﬁ%@éggﬁﬁrﬁrgﬁl tabl e
net hods ofccxapseuticelfatmule (et fegauladif aghersipdefigdted to, oral,

i ntravenous (| V), intramuscular (in), subcutaneous (so), transder mal ,
and rectal. ounds may al so be WO 2007/ 075751PCT/ US2006/ 048538
adni ni st er ed d| xRTPNfYing 1he dnvisties s agyathemof Hertiae RpiobirPrRstve

limted toyish ikl aRGhGar aépre's@fdnayréaﬁﬁérﬁh‘bﬁféctohﬂ&é@@Qél@hr I@é@ﬂérﬁtl cul ar,
intrathecal, intracisternal, rntraspjnal and en- s&ﬁr} rout es

of adi@Oni sESRIESHANLEN RS JRPFPSHIOR qrrﬂv%wnaﬁ.cam%ks' hedralusiedng 19 @

needl| es an&de&ﬁn%@éb@ﬁ%&f Wtﬁ@ra‘béum: %cﬂ#@ﬁn@ﬁm&@ﬁén dhitie
conpound(s) o formula (1) or formula CBPQ(SEEMI epressant (s)

may be adﬁWB@@%Of%PEWﬁt‘P%‘W BY%rat i ng
regimens, at thg &¥iReiOsxathplbeiRVrebbmemvehtiony dirsetedursmetiod dfe

treating major depressive disorder, unipalar depression, treatment refractory
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15 tricyclics such as impramne, amtriptyline, desipranm ne,
nortriptyline, doxepin, protriptyline, trimpramne, chlom pram ne,
anoxapi ne,wahgh7hohesi i ke; tetracyclics such as maprotil ipgg/usaidoisis

| i ke; non-cyclics such as nom fensine, and the |iKke;

triazol opyridines such as trazodone, and the |ike; serotonin reuptake
i nhibitors such as fluoxetine, sertraline, paroxetine, cital opram

fl uvoxam ne, escital opram 20 oxal ate, and the |like; serotonin
receptor antagoni sts such as nefazadone, and the |iKke;

o | nact pr 29re R0 et St GiiGn, s Bicaseien o By ¥R B8ibAeing

ser ot oner@u!mlrmjenng ts acubiEst in need Hmraef atdeasttane antkiépreﬂﬁﬁa‘dmenal i ne

reupt ake ,

ant i depr eésés?ﬁ!r)l 3 hgﬁ%ﬁg@%ﬁfgtp %gﬁ%g'ﬁ%%@g or?ﬁgm"gﬁel'b}cg?nat E?gﬂn&gér oduct s
such as Keéescrikedabose, John's Wort, and the'like; dietary supplements
such s- adenosyl net hi oni ne, and the | i ke; and neuropeptides such as
t hyrotropi n-rel easi ng hornone and the like, and the |ike; conpounds
targeting neuropeptide receptors such as neurokinin receptor .

ant agoni sts and the H’%‘Léﬁngg@mﬁ RUSE Tafs INVERERBAYTr oni ne, and
the like. 30 : %mWntlonlsa
met hod for theTheea@ammm@hthep& disested te arpethodigr denireataesi phg to a
subj ect fe unds of ’
formul a (? &%Eg’ Por mul a8ﬁ9§8 'ﬁ@hhg%g égf:'&gn%%ﬁhﬁgmso% ected from
t he g‘rQ)upfheoa@?rtﬁtCﬁﬂg Bﬁecﬁlﬁmﬂéhﬂh@f %RP@Q@B”@ ehfasmu 6) tricyclics:
tetracyclics; non-cyclics; trlazo1opyr|d|ﬁe serqtonin reuptake
inhibitors; serotonin recgptan antagonistsg; S(;ger of‘oni n noradrenergic
reuptake inhibitors; ser o(Gldy)grerNHeSFeNpt ake i nhi bitors;

nor adr ener gi-c 5and speci f Nc—=s€r ot oner gi ¢ age ts :\qyzor adr enal i ne

reupt ake inhibitors; atypical antidepressant at UPal product S,

di etary suppl enents; neuropeptides; conpounds targetlng opeptlde
receptors; and hornones. Preferably, one or rmounds of

formul a (I) or formula (11) are adm nistered in conbi na{d om/wi th ,one
or nore conpoufds F%‘@Iﬂ@é\@é'éhqa“dmﬂpﬁé’fa!?tﬁﬁilibﬁb‘e&ﬂfsw&T% fondd A ne

oxi dase, i pRifjt (JQZ e &< hEx BSﬁme& e¥RS PRdbrE BHRHBES id ﬂdﬂrhar HRESted to

serotonin nora ergi c reuptake inhibitors; noradrenergic and
speci fi ¢ Y& seatmaryi d&g%@m?ﬁ“ﬁﬂ%‘ﬂg(@Qm‘@ﬁﬁr'ﬂ'@ﬁé‘s@&ﬂ?g in need

More pgef labbya t%pe%dmrefeeﬁwamnp&5eem¢mnwmm@uwr-a (1)

are adninistered In conbination with one or nore conpounds
sel ect ed. feromia ixincopiopianowih st ianst ene RBHECRIFSAY oxi dase

inhibitors, tricyclics and serotonin reuptake inhibitors. .

Most preferably, one or nore conpounds of f.o0 a %ﬁ fo Ia 1)
are adni ni st er 8§ YseAdsBIT e iMudepresiop, ﬁ%ﬁgﬂ’%g %Sﬁ‘%% 3&"' _
fromthe %er&smsémewn@mdﬁﬁj angei ép;émmeeamranw umps:arzo

In an_enbodi nent of gresent i nventiQ

Lr eat AGnt dSPraRSIATL AT bR H SRR SRR PP S0 BBFOPR need
]E her elof <(31 Idlé F&sﬁﬁ afd d9§th9ﬂﬁa Qélscﬁfﬁéf%ngd ey mﬂ?thgﬁ}ré drsmtudier) ( Furtber,
ornul a Wi one or unds sel ec ro
consi stindf? ?erb'h(ﬂ?é’lr??sﬁ@" %ﬁtﬁﬁ&p(?fﬁ%%rﬁ@mﬁﬁ%ﬁegﬁrepﬁldg%orggp P
:jm pram n@ysﬂiﬁt i Ulﬁo%ﬂémmoddjeﬁiwro@m dee rt]dlslme:dioabt:yhdmens with depressive
oxepin, , pro m_ne
P uoweti i Erso et e tureced SR RRE Wi oo Rl R e ke
\t;enl a’ggxr @@ésr?mreg{lfm?ﬁaﬁ ;rmmbleﬁenz?]aét:a;rirsmderaml dEpress;rve features and
upr opi on
30lgr erPer a Q’ @*g °§8 I Sspoerc ‘?ﬁ'{é(‘% t%’jtg’r In"'ryc!)'r IC( 1)
are adm nice;te:-rraedzsulis_t@mmhaarmagnomammsmrstzcm@wmﬁmm@ @eoeiﬁred
from t he geoug, conel5(d 08, RABRERA HiSenhi HASHIR, 2600, Preferaby

the depression is major depressive disorder, unipolar depression, treatment-
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amtriptyline, desipramne, nortiptyline, doxepin, protriptyline,
trim pram ne, chlom pram ne, anoxapine, fluoxetine, sertraiine,

par oxet i nayoGhdiabepr am escital opram and fl uvoxam ne. Megliuys2006/048538
preferably, one or nore conmpounds of fornula (1) or formula (11) .10
are actmnietered in conbination with one or nore conpounds sel ected
fromthe group consisting of fluoxetine, sertraline, paroxetine,
cital opramand fluvoxam ne. In an ermbodi nent of the present
invention, is a nethod for the treatnent 15of depression conprising
adm ni st 0 e or
Tore comp el agiory Fop R R o e Al E R Yy R AR S O bt
conpoundspreédrablyethef depressionds maicrcdappssivangiserdaieur opept i des such as
t hyr ot r opi n-rel easi ng hormone and the |ike; conpounds targeting
neuropeptide receptors such as neurokinin receptors antagonists and
the |ike; and Asusehberelo, tsmj@ﬁs atherwiseawdehyihe ieiva “‘aidenressart shel
an emgodi Jigah aﬁ& PrlEs pgxfw51cﬂrtréﬂts U8pRARAL WuildbATLkARPROUP.
consisting o rogen an n anothe enbodi ment of th

present iinvlde] but @2 na |I§‘eie@|ctpeﬁ0m¢'@m"ﬁ¢|@x@ﬂ§ﬁ inhilBikars SUPA @Sof

hydr ogen i e ggt

ydr og &%L hg.éarg{&p%énﬁﬁ% @8@5@%.@@9@ 8 Wike; Cthcwies Buese a

i nventi on € eac en or are eagh
In an enbodpmmneoam!tﬁéwbﬁ%s@ﬁlPl’laﬂvfé%t'iqmlpi‘.(@%}iaxe?‘@ E@Fré‘g’('&? from

the nt?lrrrﬂ? rﬁlﬂes%lﬁhmamme GiRoxfe, éﬂ??fh@jlméztetrdo?cmi%dmras

enbodi ne resent Invention -(CH)a- Is - 5 In
an erfodi Imnto’ﬁtblﬂetﬁ@H’ﬂ%@@aﬁ‘%ﬂcﬁc%éq‘%?%ﬂowf@ﬁﬁmﬁea@ §ipHBnsi st | ng

of hydmgﬁﬁz@f& MBhBY lsuch R tRIARbYe, B tife Ihééd%gﬁﬂﬂmn r¥Gbtake irhibitors
2007/ 075751 PCT I US2006/ 048538 11 an enbodi ment of th e present

i nvent i ons%i?-h as fiuoxstings sefRiBEnBRIOXEING (RitalREaRy fiUY iPPorng theslike,

I nteger fromdhib ?e rgtbﬁaﬁa%ﬂﬁ%%umﬂéﬁﬁaﬂoﬁ driethBriRg esérotonient i on
c is an integer I n anot her- enmhodi pent  of Ih?ef%ﬁf‘gi [.

i nventi onngradgelwrgm@é@@kermbweﬁ gHon ag Yeniaiging, MiReGH"
presepy | ![:lc‘.{ ei¥tole Arsd 8Pedifid §Q)%Eorfér$i&‘é§eh@s slucH 8s yeitazabdieand the

enbodi nent o the present invention the sum of and c n r
form O tolike; W@W@P%‘F? rUpiRiR BHERICNS Prviy @onﬁt‘ﬁey@'t’d h}?oﬁ‘i?e ek

enbodi ”E“Ianf?cﬁeﬁr%séﬂs RUEH %thdpﬂdﬁﬂﬁ I :mu {hel Ikef RaiLthiqgetuétsanch dso 2
and c is 0. I n an enmbodi nent sel ect ed

sent inventi [
ot he Kaeraen St.olonies Wiot and the Sii s R, s ementssuch 35 55
2- (ben20[&d§.4&é¥iﬁéﬁhdﬂ+he 3nd(iBe 4ikei éw.dn@u eptdids Sati w&wmstyél)m-

2-(6-chloro-2 dr o- benzo[ 1,

2 Gh relsasaaonans aebens s KEINN pomeoyds grihg.

2-(5-fl uohgug)p%pt;ag|r§w§t5t@r§3§jmslnédmkln¢rxmmb)or antagonists and the like; |

g |(nghl)g%gg[hfn@fagpgg;gp)%%}cﬁ% cl)thdy'/%omne,l nrYA 'Phe I%(e( Eiﬂreferai:ﬂy, the
2-(7-nitr %nﬁd@pr@lsbé{rﬁiﬁgsbwﬁ f.’co#l] s @romy bpnsi@tir(g of fluoxetine, imipramine,
nmet hy1- 2, 3- di hydr o- b 41cl i |nyI)

2- (5-chl orbb‘pE3 'Eh‘ﬁ‘;‘ 85‘ ﬁf(ﬂdi Af Poxi nyl ), :

2- (6-b5ono- 2, 301161Mdlle£d betheairt wéelid beablayib yeadily determined recommended

2-(6,7-dic loro dro-be

> (8 chi ofs858 RFI B SRR T GIKSiFhiddnysssant and antipsychoti

10( 2, 3- di hydgobpaphsiitng aaphJ]L{rtb,telnefbremwaaysuyh asdirug package inserts, FDA -

2- (4-rnet @ﬁldel?i%gé,o tli'xl I%‘IJS?SIC(%.(IQEEE)SK Reference, and the like.

30  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.



I n anot her enbodi nent of the present invention,is selected fromthe
group consisting 2-(benzo[1, 3]clioxolyl),

2- (2, 3-di hyghppenael 1, 4] di oxinyl), PCT/US2006/048538
2- (6-chl oro-2, 3-di hydro-benzo[ 1, 4j clioxinyl), 2-(7-chloro-2, 3-

15di hydr o- benzo[ 1, 41di oxi nyl ),

2-(7-met hyl -2, 3-di hydr o-benzo[ 1, 41di oxi nyl ), 2-(6-

br ono- 2, 3-di hydr o- benzo[ 1, 4] cl i oxi nyl ) and

2- (6, 7-di chl oro- 2, 3-di hydro- benzo[ 1, 4]clioxinyl). In another

enbodi ment  of Eﬁ%&?ﬁﬁﬁﬁ ro_%’&ilg%ch e%ﬁ#&mtegs uégmhbh:ﬁn GhEHs that

consi sting of cl 1 oxi ny

met hyl - 2, acrwunyqi ax;ﬂvammoynd]cmpbﬂquut@ﬁba@m élaﬁ eligits the Hilp @GRy -
20benzo[ 1 i eﬂ)f a tsssu kPstam, SR iR aAf thhtie b@l’r%s:ﬁﬁfght by a

i nvention S se cte romt group consi stirng of hal ogen and
| over al kyesearc;heanmtﬁ@marmbamdmh ogipr phather eliigian. wish incBifiers | s.

sel ectgd %\ﬁé’\fﬂt &fe sgllnkﬁﬂfnﬁ’s oPiR W8 dFefidbrbier I:?e%gt; treated. | N an

enbodi hen pres I nvention, the stereo-center on th
compound of fowmralr(uh)e Rresemt mv@t@ndﬁﬁifrragiﬁdatp.C@ntherq*PVa%ffquP'natfon

embodi reng, quﬁ*’ Vga g%ﬁ%&’gﬁ&%ﬂ@% Qﬁ%?@ CBH\%OQHG&‘?"H formgaty on,

the stereo-ce ound of é is in
f1-configer énrrrtma (In)rarmwombm%@nﬂéepneﬁéawﬁe Bﬁ&aPPHv‘éEHM %F?GE‘H%

compound: afndupl Hdh hbin iitatliiR8@of e BOmBIRNbhATREEAR) ﬂaxe@mgéth@dso
m Xt ur e, erelnt % enantioneric 5 enrich rrent@éﬂ)e n?} reater
r

t han ABouthatibg Cﬁmlﬁ%ﬁﬁ@d@{@ﬁ% the desliediyalogiond 'g %‘?'?f& y
gr eat er tlfa%ﬁl ngamﬁe Qﬁe/‘?théPBFéuﬁﬂ'Ea@[p%"f@Bﬁ\Ye BFrRANE6T w&rerappubm@,a&fmg

Addi ti ona odi nents of resent inyvention, cl ude. those

wher ei n 1@dmieistaten pt B@ﬁﬁﬁo%@d&ft %@“W‘Brﬂ)é’r’iéc’rﬁi’u‘ﬁﬁ ang 2t KESY i abl es
defined henghBpldsssnt woulB%e iR3, ar%unt&m@adnyﬁbuaa of fmﬁ&p@(lgienfdrmura

selected to be any i ndividual substltuen

Sobet |t eisandiiiamaunt o herttansseer hrL s kAT ek tL 2y

15Repy Sse%hahéﬁﬁ‘al}gqiﬁm dsmeindderavt @ﬁeﬁﬁé tHanipalticafly effeetivas Fmrﬂh@d iti n
Tabl es 1 bel'ow. Additional conpounds, of GP* ‘Bﬁgeent i pvention A&, 2s

i sted inwihbPeegoonizedayoee Siillgddnang grtd 2ap% Rk Craderay Wi

"stereo” qgéjd ?@ﬁtlé&h? SHNI0O asLirit Gak ﬁhtth@ rexahn;ildslabow lthe aat@mtof thhe
het er ocycl e attache

li st ed, t @W&o%@%&%ﬁ{é@gﬁg g ba@@{o r%rix{égn f'S t'hgn nttldgaresiant

of . st er eo-iRQNILENY Adyhsmayhet Be AeraPeutidally Stfedtisd.gnation is |isted,
the stereo-configuration was based on the enantionerically enriched

start PRg material. Table 1: Representative Conpounds of Formula (||
) 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 (1) or formula (Il) in combination with ohe or more
antidepressant(s), wherein the compound(s) of formula (1} or formula (i) and
25 the antidepressant(s) are administered by any suitable means, simulianeously,
sequentially, separately or in a single pharmaceutical formulation. Where the
‘ compound(s) of formula (1) or fommla () and the antidepressant(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
30 formula (I)' or formula (i) and the antidepressant(s) may be administered via
the same or different routes of administration. Examples of suitable methods of
administratidn include, but are not limited to, oral, intravenous (iv), intramuscular
(im), subcutaneous (sc), transdermal, and rectal. Compounds may also be

8



.,V IR RAORL 111/ 11\2 OR (CH2)E-N-S-N IDNo. / - N'RI N ..
Stereo (CH2)a NR4A Rl R2 1 2-(2,3-di hydro- benzo[1, 41clioxinyl) 'CH2
NH H WO 2007/075751 PCT/US2006/048538

administered directly to the nervous system including, but not limited to,
intracerebral, intraventricular, intracerebroventricular, intrathecal, ll"ttl’aClStet‘nal
intragpinal and / or peri-spinal routes of administration by delivery via
intracranial or intravertebr'al needies and / or catheters with or without pump

5 devices. The compound(s) of formula (1) or formula (ll) and the
antidepressant(s) may be administered according to simultangous or
alternating regimens, at the same or different times during the course of the
therapy, concurrently in divided or single forms.

10 In an embodiment of tl;:e present invenﬁioﬁ is a method for the treatment
of depression comprising administering to a subject in need thereof a
combination of ane or more compounds of formula (I} or formula (11} with one or
more compounds selected from the group consisting of mono-amine oxidase
inhibitors such as phenelzine, tranylcypromine, moclobemide, and the like;

15  tricyclics such as imipramine, amitriptyline, desipraniine, nortriptyline, doxepin,
protriptyline, trimipramine, chlomipramine, amoxapine, and the like; tetracyclics
such as maprotiline, and the like; non-cyclics such as nomifensiné, and the like;
triazolopyridines such as trazodons, and the like; serotonin reuptake inhibitors
such as fluoxetine, sertraline, paroxetineg, citalopram, fluvoxamine, escitalopram

20 oxalate, and the like; serotonin receptor antagonists such as nefazadone, and
the like; sératonin noradrenergic reuptake inhibitors such as venlafaxing,
milnacipran, duloxetine, and the like; noradrenergic and specific serotonergic
agents such as mirtazapine, and the like; noradrenaline reupiake inhibitors
such as reboxetine, and the like; atypical antidepressants such as bupropion,

25 and the like; natural products such as Kava—Kav_a, 81, John's Wort, gnd the like;
dietary supplements such as s-adenosylmethionine, and the like; and
neuropeptides such as thyrotropin-releasing hormone and the like, and the like;
compounds targeting neuropeptide receptors such as neurokinin receptor ’
antagonists and the like; and hormones such as triiodotﬁyronine, and the liks.

30 '

In an embodlment of the present invention is a method for the treatment
of depression comprising administering to a subject in need thereof a

combination of one or more compounds of formuta (1) or formula (il) with one or

£
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H 2 2-(benzorl ,3]clioxolyl) CH2 NHH H W
20071075751PCT/ US2006/ 048538 3 3-( 3, 4-di hydr o- 2H

benzo[ 1, 4]wWboyepifiyl) CH2 NH H H 4 2-(2, 3-di hydro- bemgqlukaoos4ssss
,4]dioxinyl) SCH NHHHS5

more compounds selected from the group consisting of mono-amiﬁe oxidase
inhibitors; tricyclics; tetracyclics; non-cyclics; triazolopyridines; serotonin
reuptake inhibitors; serotonin receptor antagonists; serotonin noradrenergic
reuptake inhibitors; serotonin noradrenergic reuptake inhibitors; noradrenergic

5 and specific serotonergic agents; noradrenaline reuptake inhibitors; atypical
antidepressants; natural products; dietary supplements; neuropeptides;
compounds targeting neuropeptide receptors; and hormones.

Preferably, one or more compounds of formula {{} or formula (ll} are
administered in combination with one or more compounds selected from the -

10  group consisting of mono-amine oxidase inhibitors, tricyclics, serotonin
reuptake inhibitors, serotonin noradrenergic reuptake inhibitors; noradrenergic
énd specific serotonergic agents and atypical antidepressants.

More preferably, one or more compounds of formula (I) or formula (Ii)
are administered in combination with one or more compounds selected from

15 the group consisting of mono-amino oxiaase inhibitors, tricyclics and serotonin
reuptake inhibitors. -

Most preferably, one or more compounds of formula (I) or formula (I1)
are administered in combination with one or.more c'ompounds selecte_d from
the group consisting of serotonin reuptake inhibitors.

20 )

In an embodiment of the present invention is a method for the treatment
of depression comprising administering to a subject in need thereof a _
combination of one or more compounds of formula (I) or formula (11} with one or
more compounds selected from the group consisting of phenelzine,

25 {ranyleypromine, moclobemide, imipramine, amitriptyline, desipramine,
nortriptyline, doxepin, protriptyline, trimipramine, chldmipramihe, amoxapineg,
fluoxetine, sertraline, paroxetine, citaiopram,'fiuvoxamir.me, venlafaxine,
milnacipran, duloxetine, mirtazapins;,-bupropion, thyrotropin-releasing hormone
and triiodothyronine. '

30 Preferably, one or more compounds of formuia (1) or formula (Il) are
administered in combination with one or more compounds selected from the
group consisting of phenelzine, tranylcypromine, moclobemide, imipramine,
amitriptyline, desipramine, noririptyline, doxepin, protriptyline, tfimipramine,

10



2-(2,3-di hydro- benzo[1,4]dioxinyl) RCH2 NHH H 6 2-(2, 3-di hydro-
benzo[ 1, 4] di oxinyl) CH2 NH nethyl nethyl 7 2-(2,3-dihydro-

benzol[ 1, 4]@&,%(17;&(%731 CH2 N(CH3) H H 8 2-(6-ch |oro-2, 3yditdéctmnssss
benzo[ 1, 4] dioxinyl) S

10

15

20

25

30

chlomipramine, amoxapine, fluoxetine, sertraline, paroxetine, citalopram,
fluvoxamine, venlafaxine, milnacipran, mirtazapine and bupropion.

More preferably, one or more compounds of formula (I) or formula (If)
are administered in combination with one or more compounds selected from
the group consisting of phenelzine, tranylcypromine, moclobemide, imipramine,
amitriptyline, desipramine, nortiptyline, doxepin, protriptyline, trimipramine, "~
chlomipramine, amoxapine, fluoxetine, sertratine, paroxetine, citalopram,
escitalopram and fluvoxamine, '

Most preferably, one or more compounds of formula (1) or formula (1)
are administered in combination with one or more compounds selected from
the group censisting of fluoxetine, sertraline, paroxetine, citalopram and
fluvoxamine.

In an embodiment of the present invention, is a method for the treatment
of depression comprising administering to a subject in need thereof a
combination of one or more compounds of formula (I} or formula (H) with one or
more compounds selected from the group consisting of neuropeptides such as
thyrotropin-releasing hormone and the like; compounds targeting neuropeptide
receptors such as neurokinin receptors antagonists and the like; and hormones

such as trilodothyronine and the like.

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 i'hvention R! and R? are each hydrogen
or R' and R? are each methyl.

In an emibodiment of the present invention -(CHo)s- is selected from the
group consisting of ~CHz- and —CHz-CHz-. In another embodiment of the
present invention -(CHz)a- is —CHgz-.

In an embodiment of the present R* is selected from the group
consisting of hydrogen and methyl, preferably, R* is hydrogen.

11



CH2 NHHH 2-(6-fluoro-2,3-di hydro- benzo[1,4]dioxinyl) S CH2 NHHH
10 2-(chromanyl) CH2 NH H H 13 2-(5-fluoro-2, 3-di hydro-
benzo[ 1, 41 \Wboui7Ryd7sr S CHZ . NH | PCT/US2006/048538

In an embodiment of the present invention a is 1.

In an embodiment of the present invention b is an integer from 010 2. In
5 another embodiment of the present invention ¢ s an iﬁteger fromCGio 2. In
another embodiment of the present invention b is an integerfrom 0 to 1. In
another embaodiment of the present invention ¢ is an integer from 0 to 1. In yet
another embodiment of the present invention the sum of b and c is an integer
form 0 to 2, preferably an integer form O to 1. In yet another embodiment of the
10  present invention b is an integer from 0 to 2 and ¢ is 0.

In an embodiment of the present invention, is selected from the
5 Ny © Ry
@] RO }%—
group consisting of =

(H*’%

(R%)s

15 . . In another embodiment of the present invention,
. S
T
is selected from the group consisting of
(Fts)c

e

i2



HH 14 2-(7-chloro-2, 3-di hydro- benzo[1,4]dioxinyl) S CH2 NH HH 15
2-(6-chloro- benzo[1,3]dioxolyl) CH NH HH 16 2-(2, 3-di hydro-
benzo[ 1, 4] @ba¥inyizszns CH2CH2 NH H 18 PCT/US2006/048538

10

15

20

25

In an embodiment of the present invention, .E is selecied from the

group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl}, 2-(benzo[1,3]dioxolyl}, 3-
(3,4-dihydro-benzo[1,4]dioxepinyl}, 2-(8-chloro-2,3-dihydro-benzof1,4]dioxinyl),
2+(6-fluoro-2,3-dinydro-benzo[1,4]dioxinyl), 2-(chromany!}, 2-(5-fluoro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1,4]dioxinyl}, 2-(6-
chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzol1,4]dioxinyl), 2-(5-chloro-2,3-dihydro- |
benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-benzo[ 1,4]dioxinyl), 2-(6,7-dichloro-
2,3-dihydro-benzo[1 4]dioxinyl), 2-(8-chioro-2,3-dihydro-benzol i ,4}_(110xinyl), 2
(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and 2-(4-methyl-benzo[1,3]dioxolyl).

In another embodiment of the present invention, .g is selected -

from the group consisting 2-(benzo[1,3]dioxolyl}, 2-(2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6-chioro-2,3-dihydro-benzo[ 1,4]dioxinyt), 2-(7-chlore-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,41dioxinyl), 2-(6- -
bromo-2,3-dihydro-benzof1,4]dioxinyl) and 2—(6,7-dig:hIonjo-2,3—dihydro-

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

is selected from the group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl) and 2-(8-bromo-2,3-dihydro-
benzo[1,4]dioxinyl).

In an embodiment of the present invention R®'is selected from the grbup
consisting of halogen and lower alkyl. In another embodiment of the present

invention RS 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

13



. 2-(7-n itro-2,3-d ihydro- benzo[1,4]dioxinyl) S CH2 NH HH 19
2-(7-met hyl-2, 3-di hydro- benzo[1,4]dioxinyl) S CH2 NHH 20

2- (5-chl orwezeidntd7Bydro- ben zo[ 1, 4] dioxinyl) S CH2 NHpdrhhsgae/osssss
2- (8- net hoxy-2, 3- di hydro-. ben zo[1,4]di oxinyl) S

10

15

20

the present invention, the stereo-center on the compound of formula (I} 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 .
80%, more preferably greater than about 95%, most preferably greater than
about 88%.

Additional embodiments of the present invention, include those wherein
the substituents selected for one or more of the variables defined herein (i.e.
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 lisied in
Table 3. In Tables 1 and 2 below, the column headed “stereo” défines the
stereo-configuration at the carbon atom of the heterocycle attached at the
starred bond. Where no designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an “R” or “S” designation is listed, the
stereo-configuration was based on the enantiomerically enriched starting

material.

Table 1: Hepresentative Compounds of Formula (1)

4

R* O R’
| |
+—(CHp)—N-—S—N
: It \ o
. O R

ID No. Stereo|. (CHza | NR* | R R?

2-(2,3-dihydro-
1 benzo{1,4]dioxinyl) -1 CHa NH

X
I

5 2-(benzol 1, 3dioxoly) | CHz | -NH H H

14



CH2 NH HH WD 2007/075751PCT/ US2006/ 048538 24

2- (6- brono- 2, 3-di hydr o-

benzo[ 1, 4] di oxinyl) S CH2

NH HH 29

2- (6, 7-di ohbas@nzs7sr di hydro- benzo[ 1, 4] di oxi nyl ) w CHacrhd24dsbhs3

2-(8-chl oro-2,

3-di hydr o-

benzo[ 1, 4] dioxinyl) S

3-(3,4-dihydro-2H-
3 benzo[1,4]dioxepinyl) CH. NH H H
2-(2,3-dihydro-
4 benzo[1,4]dioxinyl) CH> NH H H
2-(2,3~dihydro-
5 benzo[1,4]dioxinyl) CHa NH H "H
- 2-(2,3-dihydro- ,
6 benzo[1,4]dioxinyl) CHE NH | methyl | methyl
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) ' CHz N(CHs) H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) CHa NH H H
2-(8-fluoro-2,3-dihydro-
9 benzo[1,4]dioxinyl) CH; NH H H
10 2-{chromanyh CHa NH | H H
2-(5-fluoro-2,3-dihydro- . '
13 benzo[1,4]dioxinyl) CH> NH H H
2-(7-chloro-2,3-dihydro- .
14 benzo[1,4]dioxinyl) CH: NH H H
2-(6-thorp-
15 benzo[1,3]dioxoiyl) CHaz NH H H
2-(2,3-dihydro- _ .
16 benzof1,4]dioxinyl) CHzCHz | NH H H
~2~(7-nitro-2,3-dihydro- .
18 benzo[1,4]dioxinyl) CHa NH H H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) CHs NH H - H
_ 2-(5-chloro-2,3-dihydro- o
20 benzo(1,4]dioxinyl) CH: NH H H
2’-.(8—meihoxy—2,3-
dihydro-
22 benzo[1,4]dioxinyl) CH; NH H H

15




CH2 NH H H 33 2-(2, 3-di hydro- naphtho[2,3- b][1,4]clioxinyl) S CH2 NH
H. 35 2-(4-nmethyl- benzo[1, 3]dioxolyl) CH2 NHHH Table 2:
Addi ti onalw&ampeunsgs of the Present Invention _R140 / p&riustoosdassss

2-(6-bromo-2,3-dihydro-
24 benzo[1,4]dioxinyl) S CHo NH | H H
2-(8,7-dichloro-2,3-
dihydro-
29 benzo[1,4]dioxinyl) .8 CH, | NH H H
2-(8-chloro-2,3-dihydro-
30 benzo[i 4)dioxiny) | S | CHa NH H H
2(2,3-dinydro- '
naphtho[2,3-
33 bi[1,4]dioxinyl) S CH, NH H | " H
2-(4-methyl- ‘
35 benzo[1,3]dioxolyl) . CHaz NH || H H

Table 2: Additional éomgounds of the Present Invention

HM O R11
: R |
+X—N——G—N . .
' . 0 Nz
S o R o
D No. _ Stereo X NR™ | R". R'2
12-(5-methoxy-2,3-dihydro- '
23 benzo[1,41dioxinyl} S CH> NH H H
2-(6-methylcarbonyl-2,3-
dihydro- : _
26 benzo[1,4]dioxinyi) S CH:> NH H H
2-(6-methoxycarbonyl-2,3- )
dihydro-~ ‘
a2 benzo{1,4]dioxinyl} S CHz- NH H H
2-(6-hydroxymethyl-2,3-
dihydro- .
34 benzo[1,4]dioxinyl) S CH:> NH H H
2-(7-amino-2,3-dihydro- :
36 benzo[1,4]dioxinyl) 3 CH> | NH H | H

16



1311 11/_11"12 ORXNSN . / ONo. / -\ iyl N _/ Stereo X
NR14 Etsi Rt2 23 2-(5-nethoxy-2, 3-di hydro- benzo[1, 4]dioxinyl) S CH2
NH H H 26 wolfmaeizRy| car bonyl- 2, 3- PCT/US2006/048538

10

15

20

25

30

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

As used herein, unless otherwise noted, the term “alkyl” whether used
alone or as part of a substituent group, includes straight and branched chains.
For example, alkyl radicals include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, “lower”
when used with alkyl means a carbon chain composition of 1-4 carbon atoms.

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
ether radical of the above describad straight or branched chain alky! 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 particular group is "substituted” (e.g., alkyl, aryl, etc.}, that

~ group may have one or more substituents, preferably from one o five

substituents, more preferably from one to three substituents, most preferably
from one to two supstituents, independently selected from the list of

substituents.

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

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

17 .



di hydro- benzo[1, 4]dioxinyl) S CH2 NH H 32 2-(6-nethoxycarbonyl-2, 3-
di hydro- benzorl ,43clioxinyl) S CH2- NHHH 34

2- (6- hydr oxgamilaysks2, 3- di hydro- benzo[ 1, 4] di oxi nyl) Sp s4d 36
2- (7-am no- 2, 3-di hydro- benzop , 41di oxi nyl) elySadibiolssd

| ) | &
"§—(atkyi)/u\N"(a]kyn~©
' H . .

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

DCC . = Dicyclohexyl Carbodiimide
DCE =  Dichloroethane
- DCM ) =  Dichloromethane
DIPEA or DIEA ‘= Diisopropylethylamine
DMF =  N,N-Dimethylformamide
DMSO =  Dimethyisulfoxide
EDC =  Ethylcarbodiimide
EtaN or TEA ’ =  Triethylamine
EtzO =  Diethyl ether
EA or EtOAc = Ethyl acetaté.
-EtOH =  Ethanol
IPA ' =  2-propanol
Hept . : = Heptane
HOBT = 1-Hydroxybenzoiriazole )
HPLC ' = High Pressure Liquid Chromatography’
LAH =  Lithium Aluminum Hydride
M or MeOH =  Methanol
NMR =  Nuclear Magnetic Resonance
Pd-C =  Palladium on Carbon Catalyst
RP HPLC = Reverse Phase High Pressure Liquid
Chromatography
RT or rt =  Room temperature
TEA =  Triethylamine
TFA = Trifluoroacstic Acid
THF , =  Tetrahydrofuran -

TLC C = Thin Layer Chromatography

18



SCH2 NHH H W 2007/075751PCT/ US2006/ 048538 As used herein
unl ess ot herw se noted, "hal ogen" shall nean chlorine, brom ne,
fluorine aRd meEdHe: As used herein, unl ess ot heicwhieoonoisess
the term"al kyl" whether used alone or as part of a substituent
group, includes straight and branched chains. For exanple, alkyl

radi cal s include nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, t-butyl, pentyl and the |ike. Unless otherw se noted,

"l ower" when used with al kyl nmeans a carbon chain conposition of 1-4

b )
B Koxy~ shai | Whersie sheR Bl debdtathg Wb EudRR M et Sne |
strai ght ohirdircentiretheyhaiy aataylingy exipsas Eoantinraenst dVhets thexy,

R L

As used h esence
ster eogendlasbaafabmers V\Vteﬂttabpaimiersmcai thgi alipucls !Sbmtﬂf§t&rﬁm@‘§-"e(3e g.

| kyl
o o g e S TR OB AR AR L U,
t hr ee subBuithesntre, sqa@tofghefoemwlnye fqrﬁmfonmqwmmumrsﬂﬁvm@i@
| ndependeﬂélgﬁsoﬁﬁlllf 8@8%@&@ aﬁ}ljéefnljehﬁéq (Pcf;g Wﬁtﬁé&FﬂEE rggééﬂttnl?ventlon

r ef erence uents end ans that when
mor e t hanlroaddigen,ssarhe i compatrds @ayd@@l" §Pb’a’f9§1\(€ﬁh yiaeiti.euents may

be the saqg% ?scj i{cgﬁjﬂ n ok é%%snﬁﬁ{sh%ﬁd sUBH%Biv%E@é“Q@Qs@%BH&é@id"e

used throu scl o ure termnal 30 portion of the
desi ghat ebe sindemplassed ivgthir the san0e Qflth@t'nvefrépﬂowed by the adjacent
functionality toward the point of attachment. Thus, for exanple, a

"phenyl - al kyl am no- car bonyl -al kyl " substituent refers to a group of
the formula  Foruse lmb’tﬁﬁgﬁma,tﬂ'lgﬁ@'t@@éﬁﬁ PPRRUIRGsEeRf tf‘lsc'ﬁt"?’?:ﬂ?” refer to

parti cul arlbﬁ *{BQF “@Qﬁﬂ%ﬁeﬁﬂga%ﬂﬁébl@{sﬂtﬁs Giidr @WRs may, however, be

DCC=Di cyc 1 mde | or oet hane, DCME
Di chl or orrﬁsafathm theRERParationEAk-oMPaEpEs RPretdig innhifinvention or of their

15 phammaceutically acceptable salts. Suitable pharmaceutically accepiable salts
of the_corﬁpounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrachloric acid, sulfuric acid,
fumnaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,

20 tartaric; acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal-salis, e.g., calgium or magnesium saits
and salts formed with suitable organic ligands, e.g., quaternary ammonium

25 salts. Thus, representative pharmaceutically acceptable salts include the
followmg '

" acetate, benzenesulfonate; benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chioride, clavulanate,
citrate, dihydrochlorid'e,. edetate, edisylate, estolate, esylate, fumarate,

30 gluceptate, gluconate, glutamaie glycollylarsanilate, hexylresorcinate,
hydrabam;ne hydrobromtde hydrochloride, hydroxynaphthoate, jodide, .
isothionate, lactate, tactob:onate laurate, malate, maleate, mandelate,
mesylate, methylbromide, methyinitrate, methylsulfate, mucate, napsylate,

19



DMF= N, N- Di et hyl f or mam de DMSO= Di net hyl sul f oxi de EDC=

Et hyl carbodl i m de Et 3N or TEA= Tri et hyl am ne Et 20=Di et hyl ether EA or
Et OAc= Et hyb 8@ebyase Et OH= Et hanol | PA= 2-propanol Heptpethigpicensssss
HOBT= 1- Hydr oxybenzotri azol e HPLC= Hi gh Pressure Liquid

Chr omat ogr aphy LAH= Lit hi um Al um num Hydri de M or MeOH= Met hanol NVR=
Nucl ear Magnetic Resonance Pd-C= Pal | adi um on Carbon Catal yst RP
HPLC, = Reverse Phase Hi gh Pressure Liquid Chronmatography RT or rt=
Room t enperature TEA= Triethyl am ne TFA=Trifl uoroacetic Acid THF=

Tetrahydr gf 8 ZI %g %&ﬁy%&ﬁ%&%m%ﬁﬂ%g 9 AR, MQO%%OM% PC

T/ US2006/ t he conpoun accor to this Invention
have at |paknltaiﬁep@mtpmﬂna«t%rnms;ahaw@ph@gp?@é@m gtuenriade, sgdcylate,
enanti one e e d S ers,
Thoy mmy. STATI gty siP IR quaaRaBE Braf, Al BeBalel oAb LS
that all #igthiodienand valetaiai xt ures- 5 thereof are enconpassed within
t he sc$pe of the present invention. Furthernore, sone of the
crystalline forms for the conpounds may exist as pol ynorphs and as
such are i nt enfepreseriativenaciddendibasenavhigtementbe nitb preparation

of pharmaceutically acceptable salts include the foliowing:

acids including acetic acid, 2,2-dichioroactic acid, acylated amino acids,
adipic acid, alginic acid, ascorbic acid, L-aspaitic acid, benzenesulfonic acid,
10  benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic
acid, (+)-(18)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1 2-
disulfonic acid, ethanesuifonic acid, 2-hydrocy-ethanesulfonic écid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoﬁeptonio acid, D-giuconic acid,
15 D-glucoronic acid, L-glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric
acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (x)-DL-lactic acid,
lactobionic acid, maleic acid, (-)-l.-malic acid, malonic acid, (+)-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicating acid, nitric acid, oleic acid,
20 orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic aéid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid; and '
bases inciuding ammonia, L-argininé, benethamine, benzathine, calcium
25 hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)--
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-rmorpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, tristhanolamine, tromethamine and zinc hydroxide.
30 .
Compounds of formula (I) may be prepared according to the process

outlined in Scheme 1.

20



In addition, sone of the conpounds may form sol vates with water
(i.e., hydrates) or common organic solvents, and such solvates are

al so i nt engledodz@7skéh be enconpassed within the scope of phhfS006/048538

i nvention. For use in nedicine, the salts of the conpounds of
this invention refer to non-toxic "pharnmaceutically acceptable
salts.” Oher salts may, however, be useful in the preparation of
conpounds according to this invention or of their 15 pharmaceutically
acceptable salts. Suitable pharmaceutically acceptable salts of the
conpounds include acid addition sg]Jts which may, for exarrpilo, o be
formed by m Xing a solution of theg conpound \ a solutiq

phar maceutical |y acceptabl e adi NHas hy(Dbiakim‘tﬂ!““ﬁuﬂﬂhzl c
acid, fumaric acid, maleic acid, ccinf’c ache;” acetic acid, gbenzoi c
acid, ci trl-C| d, ' 20 B‘értari Ci d, carboni c aci dgsyr phosphor| C
DI e

acid. Furt |%ere he corrpounds of the invention carry an

aci di ¢ noigtyz §uﬁ t e phar eutically acceptable salts thereof may
i ncl ude al kal'i bﬁl salts, M assi um sal t s¢ ab kaldme
earth netal .salts;,"e. g., calciumcm MEGIES- Ury , 'Hﬁ_?d saltsllfgjrmsd

wi th suitable organic |igands, e | duat erna|
Thus, representative pharnmaceutt caflysacceptabte sal ts includedt hGB
fol | ow ng: acetate, benzendsul fBnat e; benzoat e, {Ipi car bonat e,
bisulfate, bitartrate, borate, brofdide, cal cium edetate, cansyl ate,
carbonate, chloride, clavulanate, c%t rate, dihydrochloride, edetate,
edi syl at'e, estol ate, esylate, f unarat 'be %6 gl uceptate, gluconate,

gl utamat e, gl yeetondiragigantlistdy shestitltedsmnegporatdeof foyrdulakixin anknown

hydr obr om rochlorid droxyna hth di i hi onat e,
et or e PaEPale R Eem ok Rrab e BRI Rfoad, Mldirad BRI OVSE B
met hyl$r osulﬂ@'mdmahgridwrt mcahpounr&tﬂrgi&mtbljzaﬂerelnubetse[fanma:;r.siylmee@nt MO _

s

phosphat esdelphssitdioxae, pgal the tive apraterab lgait myek!aveéed deroperatare in

| fat e, bacet at t
T RS gl el B d B E BB B
and bases tavhpetaturey tdgieltbibe oonra‘sbenﬁngpmrmamd afffophaleriigeut i cal | y

ci o 18 2% ar cnrBelRivED” alsifeb8 itk ifed sompounfit al iy akhoife! | €

alginic acbdwpoaxad@xrkmmmjrﬂ priepasjubiny krmomhdathmmmd vitha swiad)y

10 benzoic id 4-a [ I

canphor sule’{"'g1 'tEteélc(f(ﬂ%p?%rH %ﬁ%’)?m@ﬁ%g%% %?'%ﬁgg't@tgl} g?'%g}gg??c aci d,
capr oi ¢ agireharedby\Hricvragiethods, imta preaend ofcd base such ds T&A IRIREA,

aci d, dodecyl.sul ' t '

ot hanesl PO el e 1 dp o AR Sofanf 53 bR APMBO, and tng ik,
fumarig ado dieicgﬁ‘leamraes';ppndmgjwrgemmtDﬁfoa'@ulﬁ, (gl ucohept oni ¢ aci d,

D- gl uconic acid, 15D-glucoronic acid, L-glutam c acid,
cc-oxo-glutaric acid, glycolic acid, hipuric acid, hydrobrom c acid,

hydrochloric acid, (+)-L-lactic acid, (t)=tactic acid, |actobionic
acid, maleic acid, (-)-L-malic acid, malof ¢id, ()-DL-mandelic
aci d, nethanes Opi ¢ acid,

gicfrg &91’1 CodorfiaR EM?}@?% |

napht hal ene- 1, suI oni ¢ acl oxy- 2- naphth0|c acid,

ni cotinc acid, a0 d, ol eic aci d 20orotic acid, oxalic acid,
palmtric ﬁ@) d.,_.parml ¢ ac-f— phosphoric acid, L- pyr ogl utam c aci d,
salicylic aC|d - o) |cyI|c aci d balc acid, stearic a?
succinic acid, sulfuric-acid, Mk Er%@f‘?ffa?qg)rdﬁ?gttari?%i’f%ceé&od’ lined

t hi ocyani gn @;’hgmao_g_t ol uenesul foni ¢ acid and undecyl eni c acid; and
bases i ncluding amoni a, L-arginine, benetham ne, benzathine, calcium
25hydr oxi de, choline, deanol, diethanol am ne, diethylam ne,
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. Compounds of fornula (1) nmay be prepared according to the process
outlined in Scheme 1. WO 2007/075751PCT/ US2006/ 048538 R4 O |

(CE12)a N+Gobbokd27& (1a) R4/ 0 Rl /(CH2)r-N-S-N Cl - S Nerds2ReRedR(|)
(XI') Schene 1 Accordingly, a suitably substituted conmpound of
formula (X), a known conpound or conpound prepared by known net hods,
is reacted with 5 sul fam de, a known conpound, preferably,wherein the
sulfam de is present in an anount in the range of about 2 to about 5
equi val ents, in an organic solvent such as THF, dioxane, and the

| i ke, preferabl an elevated tenperature in the-sange,of about 50C

to about Crinorg prefe y at about ref tlenpelfat Wy, e yi el d
orrg}fn@’ 0% or MUT @ (1 &) . (Lf_giélt rn 'V%V:(CH%O'T

the corre :

sui tably subst. onpo QQf formula.(X), a kno%Wn cofrpou ONHZ_
conpound prepared by knowo net hreer alkgl) reacted with a_suit abBy
substituted conpouXt) of fornula (XI), a known conpourtddr compound

prepared by known nethods, in the presence of a base such as TEA

Dl PEA, pyridine, and the like, in an or c csigl vent such as DV,
DVMSO, and the like, 15 to vyi elitgﬁscorres n |:§_g_' nPound of formul a
re) 0 5(,_)) g °
2.

(1). Conpounds of formula (X) wherefni e prepar ed
according to the process outlined in Sch NH;
{(Xa}
Scheme 2

Accordingly, a suitably substituted compound of formula (XI}), a known
compound or compound prepared by known method (for example as described
‘5 in Scheme 3 above) is reacted with NH,;OH, a known compound, optionally in
~an organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (Xiii). ‘
The 'compound of formula (XIII} is reacted with a suitably selected
_ reducing agent,-such as LAH, and the like, and the like, in an organic solvent
10 such as THF, diethyl ether, and the like, to yield the corresponding compound
- of formula (Xa).

Compounds of formula (X) wherein is selected from
@) - . - .
( )b [ )
& may be prepared according to the process outlined

15  in Scheme 3.



(R5)b-r O O(lower alkyl) (XIl) (R5)1, 0----NH2 (Xa) Schenme 2
Accordingly, a suitably substituted conmpound of formula (XlII), a
known conmﬂyﬂﬁw@ﬁqgonpound prepared by known nethod (fegTe%aNRbMesaS
described '5 in Scheme 3 above) is reacted with N -140H, a known
conpound, optionally in an organic solvent such as acetonitrile, and
the like, to yield the correspondi ng conpound of fornmula (XII1).

The conpound of formula (XIlI1) is reacted with a suitably sel ected
reduci ng agent .such as LAH, and the like, and the like, in an
organi ¢ solvent 10 such as THF,odi ethyl ether, and the Ilke to yeld

t he correspondi ng cgnpo _,{or mul a (Xa). Corrpounds of (X
wherein is Q U(Bgz)?RS may be prepar.e o\” %‘%%
process O bi d/ 15 iln Schenme 3. WO2007/(B°% /US 006/ 04853%'2

{(Xiv) T xv)
O~ CHlor™\
—— e (RO NHz
o
{(Xb) '
Scheme 3

Accordingly, a suitably substituted compound of formula (XIV), a known
5 compound or compound prepared by known methods, is reacted with NH,OH,
in the presence of a coupling agent such as DCC, and the like, optionally in an
organic solvent such as acetonitlrile, and the like, to yield the corresponding
compound of formula, (XV).
The'compol.{nd of formula (XV) is reacted with a suitably selected .
10  reducing agent, such as LAH, and the like, in an organic solvent such as THF,
diethy! ether, and the like, to yield the corresponding compound of formula
(Xb).

Compounds of formula (X) wherein is selected from
B |
{
=SS

process outlined in Scheme 4.

15 and whetrein a is 2, may be prepared according 10 the
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(CH2)01-1\ NH2 (Xb) Schenes Accordingly, a suitably substituted
conmpound of forrmula (XIV), a known 5 conpound or conpound prepared by
known met h@dseo7iosssseacted with NHACOH, in the presence @lcrasemvissig
agent such as DCC, and the like, optionally in an organic sol vent
such as acetonitrile, and the like, to yield the correspondi ng
conpound of forrmula (XV). The conpound of fornula (XV) is reacted
with a suitably sel ected 10reduci ng agent, such as LAH, and the |iKke,
in an organic solvent such as TI-IF, diethyl ether, and the like, to
yield the corres-ondlqg ound of formula (Xb).

0 psls of :
formula (X) whe tfrom (R5)6-1-- 15 CN
and wher e{R°)g e prepareg—aeeora-ng(ROs pcess|outlined

751PCT/ US20061048538 (R5 ‘ XV

in Schene 4,
NH2 (11 )b (XC)

Sche 5-Accordingly, a suitably subs ied
conpound of formul XM ) wherein SI 5is a swtable Iea( ' group
such as Br, d, I, tosyl, nesyl, trlfIyI

‘ L (P
(XC)
Scheme 5

Accordingly, a suitably substituted compound of formula (XVI) wherein Ji
5 s a suitable leaving group such as Br, Cl, |, tosyl, mesyl, triflyl, and the fike, a
known compound or compound prepared by known methods (for example,'by
activating the corresponding compound wherein J' is OH), is reacted with a |
cyanide such as potassium cyanide, sodium cyanide, and the like, in an
organic solvent such as DMSQO, DMF, THF, and the like, to yield the
10 corresponding compound of formula (XVII). .

The compound of formula (XVIil) is reduced according to known methods,
for example by reacting with a suitable reducing agent such as LAH, borane,
and the like, to yield the corresponding compound of formula (Xc). '

15 - Compounds of formula (X) wherein is selected from
1?_'/
i C[ T

process outlined in Scheme 5.

) I SN O Jz )
-—-——3—— (R )yp—— ] —
s o

(xvm) . (XIX)

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

R“‘%
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known compound or conpound prepared by known nethods (for exanple, by
activating the correspondi ng conpound wherein J1 is OH), is reacted
with a. cywoigensseh as potassium cyani de, sodium cyamgiqms%bgmgslg%

i ke, in an organic solvent such as DMSO DM, THF, and the like, to
yield the 10 correspondi ng conpound of fornmula (XVII). The
conmpound of forrmula (XVI1) is reduced according to known nethods, for
exanpl e by reacting with a suitable reducing agent such as LAH,
borane, and the like, to yield the correspondi ng conpound of fornula
(Xc). 15 Conpounds of for (X) wherein .0 ter (R5)b-t-- is

selected frem and wherei 7 a I\ 1, may be prepared acCording to the
5 5 - Accordingly, a suitably

(R5), lctrx 0 (XX) S

substituted conpound of fo uyla (XVI11), a known conpound or
conpound prepared by kno g -ods is activated; according to 5 known
nmethod, to yietd the cof 4 conpound of fornula (X X), wherein
J2 is a suitable IeaV|ng gr such tosylate, d, Br, I, neSylate,
triflate, and the |Ikeo The conmpound of formula (
react ed mnt salt such as potassj urm 3
phthallnldﬁa) Ilke i n amorganie»0 &Oyer
DVBO, acetonitri he |ike, preferably, at et ey
tenmperature in the rﬁg e of from 5000 to about 200C qore
preferably,, at abouf gflux_tenperature, to yield the Xd
cor respondi ng. conpound of formul a (eHemdBe conpound of f.ormula (XX)
is reacted with N2Fl14, a known 15 conpound, in an organi c sol vent:

such as et hanofrccriEtinging sulaRly ﬁHEStFtPﬁ@é‘ copRIuEIke fprmidia GRY 1) @enosm

t enper at Ub@mpauhh%rrcamwxfd dre me@hgp&n&m{ln{éﬂn@d@rétacm%d ﬁ@é&dmghto

pr ef er abl reflux tenperature, and the |ike, el

corres%l gﬂﬂ‘ﬂ"@fbﬁ%Bgn@ H?ldftBPﬁgF rgspm[nggg@p@ugglqﬁfgmqlﬁ Q‘ﬁg WPerep| |

recogni ze Jt ka4 sGRAME Ydlin @ rduyy, eubiatds\ﬂaté R3), 8r, I, mesyiate, triflate, and the
like.

The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an organic
10  solvent such as DMF, DMSO, acetonitrile, and the like, preferably, at an
elevated temperature in the range of from 50°C 1o about 200°C, more
preferably,“at about reflux temperature, to yield the corresponding-compound of
formula (XX).
The compound of formula (XX) is reacted with N2H4, a known _

"15  compound, in an organic solvent such as ethanol, methanol, and the like,
preferably, at an elevated temperaiure in the range of from about 50°C to about
100°C, more preferably; at about reflux temperature, and the like, to yield the
corresponding compound of formula (Xd).

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

(R""
CCE 5
wherein is selecteci from
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(R3)bg- is selected from WD 2007/ 075751PCT/ US2006/ 048538 (R5)b (45)c
(R3)b -7 u, (R3)e (F15)c Omay be simlarly prepared according to
known met hags 2007051 exanpl e, according to the processescouibiobgedsign
5 Schenmes 2 through 5 above, by selecting and substituting the
correspondi ng napht hyl -fused conpounds for the benzo-fused starting
material s. One skilled in the art will further recognize that
wherein a single enantioner (or a mxture of enantioners wherein one
enantioner is enriched) 10 of a conpound of fornula (X) is desired,
t he above processes ﬁg descri bed in Schenes gfough 5 may be
appl i ed by substi t utl enanthp i (or
m xture of enanti S i or the
appropriatgq§§ i
recogni ze tha
be carried out
reaction step may al sg be carried out in a m
solvents or sol ventBogst ens. 20Wiere the pr o
preparation of thgssQm i i
m xture of (yhered
conventional Te RS g 3 gz
conpounds may be preéepar&d i n@acenmi,c form or individu@ eriantgroners
may be prepared either by enantiospecific synthesis or by resol ution.
The 26 " WD 2007/ 0185 1PCT/ US7006/ 048538 conpounds may, for exanpl e,
be resolved into .}>¥ eriantioners by standard techni ques,
such as thpqﬁ of djfaster eric pairs by salt formation with
an optiCally %ct uch ag €-)-di-p-toluoyl-D-tartaric acid
and/ or (+)- di - p-t oFGoyl i ¢ acindy iR dignaly Boddr88 bbofiing to
crystallization and .

known methods or for example, according to the processes outlined in

al . gﬂle{ﬁjg—l—l—ed i thelart wil

{0 i ntion may
ty of solvents or sol ven sys@ems, said -
re of the suitable
ses fob t he
FER on

5  Schemes 2 through 5 above, by selecting and substituting the corresponding
naphthyl-fused compounds for the benzo-fused starting materials.

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

the appropriate starting material.

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

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

may be prepared either by enantiospecific synthesis or by resoluﬁdn. The
26 -



5 regeneration of the free base. The conpounds nay al so be resol ved
by formation of diastereoneric esters or am des, followed by

chr omat ogr aphb@7e8par ati on and renoval of the chiral aupttisdsovsndssss
Al ternatively, the conpounds may be resolved using a chiral HPLC
colum. 10During any of the processes for preparation of the
conpounds of the present invention, it may be necessary and/or
desirable to protect sensitive or reactive groups on any of the

nol ecul es concerned. This nay be achi eved by nmeans of conventi onal

protecting h i i i : i
& gani ¢ CrenBYRias 57 N P A6 B SRSt SRR |,
G eene & Pb!ﬁﬁtﬂﬂCém! tachpiquese shgle agitiriiosmationef disisteregmeiic g1ais bygiait
Wley & So ; sl : ' RYeY-pg §h.. ic aci
ent@wgééﬂlﬁ*ﬁt%?ég%'ﬁﬁdﬁgg SRl 2 BR ), SRR D-Blnafic gerd.
present i ngrdfer bn-dicr-iteeyldoiastarisasidivdpad dytiragionabeysisilizripr apd -

. . . - _ | H
cont ai 1§ NGRS HELS Ao LGHEURL by Ui 108 resolved b

phar maceu 'y acceptable carrier. ) al conpositions

cont ai ni ngfosmation afgiasterpontesiceesiprs i @anides tfalowe b chermaeacaried
herein as é%]&aféﬁ&h \éﬁd-'rag{o%gl She CMflaPSRIHD 2 ARErTMiveR) MEPEShpohdd NI
t he conpound or corrPoun s tivith a ghar maceut i cal carrier according

t o convent ireydie aseivedceaing eahirgbhpblrealWgn25 t echni ques. The carrier
may take a wide variety of fornms dependi ng upon the desired route of
adm nistration.(e.g., oral, parenteral). Thus for |iquid oral
prepar®ions sulHriag 2oy de PerResses forirreraratior of the eerapodnds albhe
carriers apfsaffidveMasn, iNalaydse Meddkan/Bnde! desifibié to lot@h@ensitive or

flavoring agents, preservatives, stabilizers, coloring agents, ang t he

like; for Esichye sraupseRARY & tynmolaqyias encemipholiieraay PE 7018 AYd

tablets, SHidadBlcf conlEhRiital pRSteamil @ﬂo\d?& sl aflosbalediAbed $1BASative
Sy

di luents, granul ating agents, |ubrlcan bi nders, disinteg i n
agent s andmm&%msﬁ%dfr% MM flandy '%f@sﬁ’o{ﬂa}éad a\?\’Ft h .

subst apgesTWC B rasns BIRIG M IWEE, PRbBEIVG GAAIDRIN Trgabid SyrtRdis alohn
maj or site of absorption. For arenteral adm gl stratlanﬁ? t he ca,rr{er

) 9 e

wi || usual WieychSi08s01 921 e ThE £rAgCRPY dIRdPSIRRY PR AGTMQYPE AL & GRRYeRiED
added to i BghSARRNS olddl idihy nithddErReoWRirbANtheldtf.ect abl e suspensi ons
or solutions may al so be prepared utilizing aqueous carriers al ong
Wi th appropriate additives. 5 To prepare the pharnaceuti cal
conposi tions of ThRigressMamditidn fARBeOdoniPrie sOsHEIAIRGSTIOA dongdaiiiement
invention as the active ingredient js._inti Watﬁl;ﬁl adn}‘xed Wltth ﬁl

phar meR@ut FRRARINIGY PNEOY RYE RIAGOYRASRI AVEM IR S AT R RPREBREALY

conpoundi ngcé@nhBietRBer, WhalnLauticel compodiies corthidingléne ar inetey obhe

fornms dependi ng of, t formof preparation desired.for .

i ot 1 abPBiRouds of fi Bvenfon BEfRER e e ke Sorb Pinaregiariean pr
pL eparing bi’@la?@mdehﬁMQf%y hnxinal_:;athe gmpgencﬂ or mpmlanymdé viithea usual .
pharmaceuti cal nedi.a e e oved. T . Laui .
P eparat | oRbamaaE Rel By e sERieD cob oAl ratibSuRif bompounding
sol ut i phs, tethiriqudse T caeies namdtaiid di wideesriehcofifdenaatependigoypendhe
oils, alcohals, 15 flavaorj. S I MBS lcQf ¢ nts
and i he | 1 gasredrous §URf ARG 1S g, BrAetlo A e el iy 88
powder s, capsparetonsapthens sugpernsipss, Bixirg amd solsitions suitshle eatriplseard
and additives.d ncl. u j : ab R nAKIRL S,
| ubri cant s?gélt'r\fﬁér‘ry&%%s@?\%};g@g? %hg%%écr?t%s? llé]éﬁ'%"??\%&%gggﬂs’ Bg%guse g%

t hei r ease stabilizms nicdoning agentstaasl the dikeyrfar solisbonad prepgpieumeuehas 20
nost agyan Lta s i i i i

phar gt FONERLE, PR IAPGHL B0 oo i 6dR A0S Pieldo starches,
may be sugaugesaridens, grarslatingagards IW'%@&?@fﬁeélﬁﬁﬁ%ﬂﬁgﬂg pgents

parenteral gy, (t{jg I8’ AR Ml preptiohY kR REL BB Sakéd WthiRibRfanckl saush

as sugars or be enteric-coated so as to modulate major site of absorption. For
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Preferably these conpositions are in unit dosage forns from such as
tablets, pills, capsules, powders, granules, sterile parenteral

sol uti ons &0 S045PRRSI ons, netered aerosol or liquid sprg&ﬁﬂsgmgﬂgim
anpoul es, autoi njector 10devi ces or suppositories; for oral
parenteral, intranasal, sublingual or rectal adm nistration, or for
adninistration by inhalation or insufflation. Alternatively, t he
conposition may be presented in a formsuitable for once-weekly or
once-nonthly admi nistration; for exanple, an insoluble salt of the
active conp C vi de
 depot prgantmiy o, FEEEDREE Sy P ERb I PRhe
sol i d conpatget ingnedisntshmayg beaisideddp indreage Etnlubﬂw oeresevatingr edi ent
is mxed i i L Ng
| mar ed ent D122 B BESBBAGHAL EPLaiRbs Flay adlhe BRONAE Ao ARRGH

st eari ¢ actaiiiersginpgivith @W&pd@@,adﬂim()l um phosphate or guns, and
ot her @parnaceutlcal diluents, e.g. water, to forma
solid.prefornulation 20 conposition contalnlng a honopgeneous m xture
of a conpound ofo phepasedsepharmasardivel ennpesitienswidhisibeentiaralong o
accent abl &mdfl bofmBBLAGL of WALERRULbr £ HREREVBIFHOUD A hifhately
conpositions as h neous I's meant he aclive I ngredi

i s di sper sagmixedrvifh almaugﬁ@euthah@a@@m@mrﬂiwowrwmiomaie
conp03|t| #?ﬁé ,gﬂw@ t glosage
forns 25 suc ag&‘étlgﬁgﬂsﬂﬁ/e I'ls *aer?gﬁ‘auwu\ﬁggﬁ%%hﬂl& 'ﬁé{’%@é{%

pr ef ortful a¥aristy ebfases cﬂemﬁldw eitea fgunbef pregamatian desirgd fop admdpisiraiion
of the typgqdesarsmsshen aﬁsmrﬁsa.h%msaa@m Qw&rebgrlﬁB% cé%gsﬂngfin
the active |n redient o present 1 nvention. tablets or pil
of the novem® @mtqrmﬁnzzaﬂtm%uwwanaacwm meg!@ mmwetpyﬁé
provide a mﬁagsr Ifd?fl&‘o?é]fﬁi’égél‘&ﬁoﬁé‘%tﬁﬂ\é\%rfbﬁgfarﬁblep%95;9@%?&193@!@% bAd-

For exanpl e, pill can conprise an inner dosage and
outer dos afgéuwﬁpéﬁéﬂb e Qaﬁ'éeﬂsaﬁﬂdeﬁddj@{%g"ﬂkld? et Ohcsls, 1S e Gféhl%e
over 4z . QIR agtits, [BsERBRGEE RbRrivghgRhtS ARATRL Beb; Ry ﬁad@ﬂher ic

| ayer which serves to resist disintegration in the stomach

pernits thRePaRIIONSHsHAss for %meva@%am@@e}ﬂé%mﬁsoa%ss

i ntact int@pihs SHasRNeaRiers éﬁd QGdﬂ@é@#@ﬁJdéhté@h@QS@ugﬁsV@fl.leﬂié/ of
material can be used for such enteric |ayers or coatings, %ﬁﬁgﬁa‘
tals

materi al s Qrﬁépminﬁ@%%ﬁwc%ﬂsrﬁ%ﬂ‘?ﬁfﬁr‘i"ﬁ‘“éﬁﬂ"ﬁ"é”%gﬁ”@lﬁﬂﬁ’

as shel | acge&fisd oftheRRRke aR AdAfALHARSE télﬂ@ﬁsaérﬁi c&asules repré'é&t lheui d
forms in which the novel conpositions of

t t
| Cor T ot BT BVATIROSOES SR FORAGE SNE (B Mok o i A ageical

aqueous Sodraﬁtbfm§re SV yérri;dl@gw elﬂdéé’?étp&abléwmay%e@ug@r koated or
suspensi ons,. and f| avored egu&%ge&ﬁns Wi t

0
cot t onseedSHerc coaistby stand e, Fof Patierdls o FaMed Wik ppualy
el i xirs angorapfsé arerwwatmc&ubugtabtheemgrbelemsswsta&dnqaid; P @UEPARGSOr

di trf d
Patural goRiont meio SPUBRNEATT PR alRn, PR BoRBR Thist g um
car boxgs nesippeteidng raag alswehd plepeirbdl msmacrpodxs;e/apmbppyter lajuid cawicrs,

Prvent | on’ FHgPoAls et AR AT G Sl ratis BAmbRERE ! I on

conpr i si ngcampositiohd beoginpolindstains pee tiosagk it & gL, tatdeia capsule, powder,

oy cont ai et BEEERBAR §nf ¥ g e ol e BHbud e SBRRE 5077

500 ny, of ned:asaqnm)dedd/erancbffWVe)doe@astde‘satﬂmﬂ alpove.ahlge 20 form

f
neceassf y ElfEcATRes SomBsElshEhe A Al AR BEiERSelS DS br'e
limted totabﬂntndewwle,smm:p@rdmn@ct@geamsposmm iteasrooniyl ianddha ke, of from
SWeet ener s, BLES §L N0 hESndES bedfi¥brf 984 HBSSge of RERAdut B191-88b10a0! €

mg/kg/day, preferably from about 0.1 to 100 mg/kg/day, more preferably from
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system the dosage adm nistration will, of course, be continuous
rather than intermttent throughout the dosage reginen. 5 For
i nstance, fwas20f@s7@dm nistration in the formof a tabl seT@k06MR848ke,
the active drug conmponent can be conbined with an oral, non-toxic
pharmaceutically acceptable inert carrier such as et hanol gl ycerol,
water and the |ike. Moreover, when desired or necessary, sui tabl e

bi nders; lubricants, disintegrating agents and 10 coloring agents can
al so be incorporated into the m xture. Suitabl e bi nders i ncl ude,

w t hout i t

or bet a- Iaﬁ%@tggggrrﬁhg(&e %?rrg dr%ﬁaetr%@g‘ﬁroﬁ{ synt’ tlchjg(ﬁén%/aégsﬁaﬂg
a;:am a, t rr@@gééhewrrbr Tb@eﬁogﬁgm draveevesgany ﬁes\taéiaﬂaia@enqu@qmﬁh\e
stearate, [ [

T e S e R R
cel | ul ose, cegaRUNdBRINGrAMRIOYRENThansguhedihar daly aqRinistation ¢rq:eﬂs(§‘
fornms igh s SR ng or dispersing agents such as

t he synt heﬁi@ﬁo ?urafggums § or exanpl e, tragacanth, acacia,

met hyl -cel lul ose and the like. For parenteral adm nistration, sterile

SUSPensi ons andp RS | !h%%é BhfpdifRinsee i ﬁH&%Bbé%@f&H%rﬁémQ.ﬁu%h‘My ch

general |y contain suitable preservatives are e
i nt r avenou@bleder m!l%tqamspl@ﬁ, pawdels; geanules, sterile Parﬁﬂﬁﬁ'i?éﬁﬁﬂ@ow of hi s

i nventi on gRyeRgiRd el fiabdl cﬁ"ﬁ)ﬁu@fsﬁrﬁﬁa f&éﬁ&%rﬁﬁo&@ﬁ%ﬁbﬁé&?&

and according to dosage regi mens established in art whenever 25
treat ént YVICRGPEIURROFIIPEeS:dguPTal garenteral, '“W%l frtgbhagg%iga rg¢ted he

products neymistiaionedr Rﬁl’%fdn%n}éﬁr‘éﬁoﬁ %?gr%élél%ﬂ O butratis0 ANBriativaiper
adult human per day. For oral adm njisftration he conpositions are

or ef er abl yBGaRRRSKOMMaNcDE BreReOIec iRt orm AP far RGCeWaPKly o @pge-

300.1; 0.5, m&mfhn{ ad%ns@tré)morl(?oﬁexalﬁpla a@%éblutﬁ@sﬁlt ol&Qs acitﬁ,% co?ﬂ;ﬂburﬂ:ﬁo
500 and 1000 m1ligrans of the act%) redi ent

t
ad] ust ment SN R ai%s?%é“%!é EasT BV e P PP REPT
amountisof hhﬁnﬂfsﬁglalr%jééﬁbrﬂanﬂ plr ﬁ? 6kt aém@ogmaﬁgeud:wg kats1btsf tHEm

about 0.01 t o about 200. da

Pr of er abl ypr"r?%gra%%"r%reﬁ}e&m%g Bt 3 FPATBBLA ARG B RG S5 of body
wei ght  percdentiohélabletihgindredienits @mra@@ubrrﬂstérdmdét@oée} sabade, 50

ny/ kg, rmre referabl from about at o] G of bod

Wi it per SRS, HIE Stbaionnts TRapesbh alerr, dralim PibPUaR Ry

to 4 ti fTESaert!—(éa)phaErnaceutlcai @Méﬂf@Je@OﬁJéﬂﬁStdf@n’ﬂQ& ssin mlescirﬁ‘rbﬁatldl‘ﬁy
be re%ﬂly det er 1 ned eskllledlnxiM 02 and gt vary Wltth
the pati cER™@PO B%&an@ymea@ QRROSRRRYSJTIHIR A AP IRT I Ofthe Présen
s:j rength oﬁ-nvé?m:rprcﬁmap}aeimmceuhg@!ymﬂmmfbiadakmea“ebatmn rafedhrihd & d
advancenent of th ase_condi.tion tion ct i.ate
St he 1beSe AretrRLIRN e P Aar s MPBEEhoNRY 1ip RS T RTRE Bl
wei ght, di agr@dimﬁlsrmpﬁrsamgvmlgmmmoutﬂneldommsulcm sathalhéheneed to

ot e S8 esion o pe R By Bl ol ERG001ARA T

acceptasd cstidh astabletsy pillaiamel capsdislss Taieselibp eferdi Ldammec@’npméon is

ability Of yRnl KBUGHR Otk idsha8 fors B BKTHEe el éﬂda@ré&%pmg

One skilledi er recogni z uman clinica
trails incfranh®g toiabout i GO0 ommef themlvamed@naﬁﬂtr@mre@mtynwntm in

heal thy pagheilgieans rfélusoaf $BARRPUEHBELTAN LaRBeTe e Br Biripbier . may

be conpl et ed accor known 1n the clinical and
nedi cal ar ¢é@mpounded tcrn@vrdﬂ ﬂ@ﬂﬁﬁge rangifersing e gstvaptagerofrsolgngedn

the unger shand, nlgoroéﬁérﬁﬁe' MERbIR R pﬂngaraé&na@é,e ammi%sapé araud d |

not be consfrued fo In any e Invention set h in the
cl ai ms whi @nter prage Pﬁmpé’a\eﬂbﬂhe ?ﬁ%ﬁ&m ig the form of an envelope over the

former. The two components can be separated by an enteric layer which
serves 1o resist disintegration in the stomach and permits the inner component
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(0, 4- D hydr o- 2H benzof 131[ 1, 41di oxepi n- 3-v1) net hvl ) sul f am de
(Compound #3) 0 O \Il HN-S-NH2. 0O WO 2007/075751PCT/ US2006/ 048538
Cat echol (Sy®%0907548. 2 nmol ) and- pot assi um car bonat e WeppT5QsHRs NGkl N
acetonitrile and heated to reflux for one hour.

2- Chl oronet hyl- 3-chl oro-1- propene (5.78 g, 46.2 mol) was added and
the reaction was continued at reflux for 24 hours. The sol ution was
cooled to roomtenperature and filtered. 5 The filtrate was
evaporated and the residue was diluted with water and extracted with

di et hyl et r r
NgSO4 and tgggaé(g‘ﬁ & mgg §§5’n% ogr apﬂ?ﬂ%g@ﬁa&%ﬁ%? ﬂdaﬁ@gﬁ%ﬁ)

yi el ded 3-matdrial eaeh’e, ubedi foy duch 2htebie heysrd of @patjrtgameph neatedals

col orless il .. - L) - ( : MR- fi Mz ), 8
6.94 (m dﬂ&hdggo%/ﬁtjérltz)%éh{ Pg’%‘%%ﬁﬁ"ﬂ%% ﬁlglgoa lla&%tgﬁ

3- Met hyl erse@het-atidhgeliubnstadsdaieo[ b] [ 1, 4] cl i oxepi ne (5.00 g, 30.8

nmol ) s dissolved in dry THF (100 nlL). Borane-THF (1.0 Min THF,
10. 3 was added at OC. The reaction was stirred at RT for 5 hours.
Ami nosul f oni ¢ dthel liq@d9Frmgs irswh‘@hﬂh@hpve«mr@wwns’mféhe@a@aarﬁﬁn\m@on

heat ed t |

Fenper at ur' Dok b BYBOREY ror damii i BT Ao AT iR Inbdt S8dous
The sol ut i snulierss, @mtablmﬂeuomct Wremyaqu@@esaptr@ﬂ E8spenyongand figvered
conbi ned Oérgafé d;gnssxﬂh#%ti% WRS s G Eg 9%&%3&&59439;%6%?# HbESHUt MDY
concentr at e 1 e

rvacuum and puri chromat ographY (2%to 8%
met harn®l |meaﬂtg|¢|llga@r¢@ﬂlwé;r@yur§@n§d|s@nndar pharmaceutlca[ vehicles. Suitable
((3,4-di hy, |
SRR, %%?e%@?ﬁgtﬁgp% %%rﬁﬁ?&'dhue%gs%u%éﬂ@ém :ﬁélﬂ&ié'%yn@tﬁeﬁc
DVBO), 8: ®dpajungl grpps sucfzaseiﬁgazwt acaaiginalg, des(ﬁsn(%?dj'a@ 2H)

010 ity ey, ol oo

25 mmol) and sulfamde (3.11 g, 32.4 mmol) were conbined in dry
di oxang (60 ) rR@hdIRGd @Idtrééhngecfép‘x’éss%f‘?ﬂé&&%dmh‘ér&tegér%ﬁ%%h@ﬁ%

and t he preci gﬁtate was renove [tration, the filtrate was

concent r at g0 bRd@miehewiiainta Pbaﬁ'ﬂ?“?%cwwwwq 2% Pigh8os
acetone ing &é@e&@m@hér@mydrﬂ éipﬁ%édehh@atkl%égﬁ@leaéarﬁ& The
off-white so |d 30258. 8 (MrH+) DVSO

5: 6. 92 (n@hmﬂ)aceetlcrq cesmﬁalonmy cqniaig hebweryabay)0. 1 ng ang (1003

4.04 (M 25hse r% % 588 508 ny of Eﬂe éd‘r%pouﬁ(pand may be constituted into any ‘
2007/ 075751PCT/ US2006/ 048538 Exanpl e
20 form suitable for the mode of admimstrat:on selected. Carriers include necessary

and inert phamaceutical exclptents, including, but not limited to, binders,
suspending agents, lubricants, flavorants, sweeteners, preservatives, dyes, and
coatings. Compositions suitable for oral administration include solid forms, such
as pills, tablets, caplets, capsules (each including immediate release, timed |

25 release and sustained release formulations), granules, and powders, and liquid
forms, such as solutions, syrups, elixers, emulsions, and suspensions. Forms
useful for parenteral administration include sterile solutions, emulsions and

suspensions.

30 Advantageously, compounds of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided
doses of two, three or four times daily. Furthermmnore, compounds for the present

invention can be administered in intranasal form via topical use of suitable
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N- (2, 3- Di hvdr o- benzof 1, 41di oxi n- 2-yl met hvl ) - sul f am de (Conmpound #11
HO Oft "NH2 5Racem c 2, 3-di hydro- 1, 4- benzdi oxi n-2-yl met hyl am ne (4.4
g, 26 mol )wan@rsshiam de (5.1 g, 53 mol) were conbi nedeimsiodosssss
di oxane (100 nL) and refluxed for 2 h. The reaction was cooled to
roomtenperature and a small anmount of solid was filtered and

di scarded. The filtrate was evaporated in vacuo and the residue was
purified using flash colum chronmat ography 10(DCM Met hanol - 10:1) to
yield a white solid. The solid was recrystallized fromDCMto yield

pnal ysio-. TRETAe oA, Bl piRUg e g ofsreg wilkadgy SIEFEERSE,

Found: 0, auinegy skill imtred arty Tolhe admingstergg in the form of aHrangdrmphisdives)

8 6.85 : : = 6.9,
(Mg & sfa@% @m:égirsﬂ(mmwﬂqé&dd%%?g ceor%in%ué Afnerkhan

11. 4 Hz, 1H), %'Tzfa%m _
20( Benzo( 1intamiiigs® threughak thedosads eairieny Conpound #2) 0 \11 0 0
HN-S-NH2 O Catechol (10.26 g, 93.2 mmol ), sodi um net hoxi de (25%-

by weight in methanol, 40.3 g, 186 mmol), and nethyl dichl oroacetate
(13.3 g, 93.2 nfelinstRerce. fospiAlAeminisiration indimionm of erieblety canswe, the
sol uti on wagiaehh§¢ohipanght &an B cOMBIHEUGh arf BRal, RACIIR bR aE ORIl
to roomtenperature, acidified by addition of concentrated -

hydr ochl or Recepiaiie didt eadar sreetheRol gyaere! waler andhthediset MeBever: 50

nL. Vater Wash@dsRed 8PHeddiRaR), kLitiilo YRRl [iHebRE, Wisiilegafhd¥bent¥and
2007/ 075751PCT/ US2006/ 048538 ‘et her (3 x 100 ni). The: conbi néd organi c

sol ut i ¥h waRlodng agentsarNssTRe incssmasaler dntedhe Bigurs- oRpitabs bimdernd

chr omat ogr aphee, (WAkbatiyitatidResakd, 'gélaﬁﬁﬁﬂﬁ%l 5@gats 8Léh as glucose or beta-

benzo[ 1, 31di oxol e- 2- car boxyl1c acid net hw ester as a colorless. oil:
5M5 (ES!): |Elf§3§_85|_@01(1|\ﬁwlﬁqi§f)8f5, natural apd R F%QUWW@@E‘@??‘E‘BW@%‘“‘

g Elg oad, 4Hpyséuid difate 1&ddiurh sidarttd, mhgnésitén stdbiate lsodffurh bendsateHz,

sodium acetate, sodium chlotide and the like. Disintegrators include, without
15 fimitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms in suita'bly flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and

20 solutions are desired. Isotonic preparations which generally contain suitable

preseriratives are employed when intravenous administration is desired.

Compounds of this invention may be administered in any of the foregoing
compositions and according to dosage regimens established in the art whenever
25 treatment of depression is required.

The dai‘ly desage of the products may be varied over a'wide range from
0.01 to 200 mg / kg per adult human per day. For oral administration, the ’
compositions are preferably provided in the formn of tablets containing, 0.01, 0.05,
30 0.1,0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250, 500 and 1000
milligrams of the active ingredient for the symptomatic adjustment of the dosage
to the patient to be treated. An effective amount of the drug is ordinarily supplied
at a dosage level of from about 0.01 mg/kg to about 200 mg/kg of body weight
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To benzo[ 1, 3] di oxol e-2-carboxylic acid nethyl ester (7.21 g, 40.0
mmol ) was added ammoni um hydroxi de (29%in water, 10 nlL) and enough
10 acet oni twd b@7hB74@Ke the m xture honpbgeneous ( 5 M) pcThQ2098h4dkdgon
was stirred for two hours at roomtenperature and then distille

wat er was added. Benzo[ 1, 3] clioxol e-2-carboxylic acid am de
precipitated as a white solid and - was collected by filtration and
used without further puri fication. M5 (ESI): 160.00 (WEl +) 151H NMR
(300 MHz, DWMb0O),. 8: 7.99 (s, broad, 1H), 7.72 (s, broad, 1H), 6.94

(m 2H) 6.

Benzo[ 1, 3] @%%’{? i?—é%e-r':m@box r%xﬁge itggl}%n 0(1§03205t 1%02055)"%‘%%% b%

di ssol ved Waightepeaﬂqadm:ermafe@éw from)ebqw){)5lmg/|qg tomabduirfiormgikby chorele
(LAH, - 1M i . ution
at room 20Fgl reg#gbb’éﬁﬂ%e%ﬁ%réa% b5% gl%(r??’g t’%&g’%rbgﬁpzﬁét ure
for 24 houtr:@mp@xmda maydbevmirmnrstmsd@d@emmraemQtt tod tintes Earclags LAH.
Aqueous; sodi um hydroxide (3.0 M 100 nL) was added arid the solution
was extracted with ethyl acetate (3 x 100 nlL). The conbi ned organic
sol uti on was wa©htahahosagestte beatinidisterdd ovayrbemgadily detemainssl nethoseas

evapor at ed 4 - g;gg . i -yl - i
col grl ess %%"%&/'k]/gh? ng ?ﬁé?@ ; ?ﬂ(}@jﬁé bgﬁfﬁﬁ{a? CXEP%EﬁﬁIBI\()LE{g?}S’%g “ﬁ‘i‘z&f
CDC13), 8:&dlgnigirgtioahe strep@ti of thg mewatimﬂ)he gwote of adrmjrisiatian, apg))

C- Benzo[ 1, 4 e
30 (3. 751 %%‘é’éﬂ&e’%ﬁi‘ o{{ﬁ&%e%‘gb 'g?ﬁd'rrgad i oxdﬁm?'&f)%%%a@#d‘ﬁ@ﬂh%
sol ut iléh vmrhwdaf patiang begtg mme@vmin@iggnvathmeageemgféndlara@d time of
concentr at 2% to 10% acet one
in dichl or%ﬁrjrmeﬁ{grnéeteﬁi%ﬁlj}eg Flmﬁg%ﬁg??cggg%rgr%a oun ggs(a (\)Nhl te s(Z)I id. M
(ES'): 230.0 (M-H+) 1H NVR (300 MHz, CDCI3), 8: 6.87 (m
E“;) J6 22 I(-Itz %Dné S'leedjiﬁ)the Art 4 P PRED thaEboth P eivbUrRes vitld rials3- 64
/7 N H2 10@sing swtableake@we|an(dwegallyoacpgpm gelband Hex arigialmedalnsifat e
(16.6.49 O r%%tdi%)of\fﬁé @.bﬁﬁy bf @?edt@o%uﬁa@tr@hi o@ﬁn@v@gﬁé‘gﬂ)é‘ﬁ!lg&r‘der
tosylate(22 8g. 0. was added and the reaction was stirred

60C for 24 h. The reactl on was cool ed to room tenperature and dllut ed

W th ice water Oﬁe@lléﬂqn%é %\?tc‘\&ﬁ@u:%érh'e&b@{ifw lthat]f@n‘?etr‘”l@l'fnléé} tdilges) .

The conbi ned organi c_solution was washed 3 tinmes with 10% pot assi um
car bonat e, '%W@@"@J‘FH‘WNHH@@” gree ranging gpd glicagsy t@ﬁp‘ﬁrflﬁ% iPAtigR®uo

to yield aamnr beirfkl ﬁjﬂ@ﬁhghrd@ﬁ% gawsn Iiis@ﬂ:lé?f’mfab%‘é%&ﬁb%ﬁ according to
chr omat ogr ap y (DCM Met hanol | -

((2S) 2P 3- WRE KRB M fhe P’&&?EH aﬁdﬂ¥d'°ﬁ‘eﬁ‘¢%\nol as a solid. 20The
solid (13. 3 g, 68 mmol) was dlssolved in pyridine (85 nL) cooled to

0C, t ol hi d 68

Feact] on m xt ar ENSE3 iR B At aRaieorUh o findrrndag el e

}Nas di | ut efhvahtidn, %rﬁiﬁk}dncﬂtlhﬁ’:dé&tah)j shidtidlhbtHi ﬁ(glst&gg%to r:;_ﬁ?’emfrtgamayﬁ
ayer was arate i me i mes

Wi %/h vvaterﬁ'(‘afll'@ﬁem%n S%ﬁg\éﬁ\)ﬁ‘ﬁ?é@rﬁ? Wﬁ&’fﬁfaﬁ?‘%%?’ﬁaé ) and evapor at ed-
in Va@a® to yield a white solid which was purified by flash col um

chromat ography (Hept:EA - 2:1) to y'zt_gla élgl_luene 4- sulfonic acid
(2S) -2, 3-di hydro- benzo[l 4]C|IOXI n- Z= I ester as a Wmte sol i d.

The vvhlte sol i-d{(#a%-Diloydh H gpp Biivke e 78

30 nmmol) in DW (250 rrL) and heatcieo}ng rd‘?{(d ﬁf( for 1 h, cool ed to

room
C( % i
@)

a2




36 tenperature and poured into vigorously stirring water (1.5 L) and
stirred 30 mn. Wiite solid was filtered and the solid was washed

several tiRpg00hbRater, 2% NaOH, and water again and begydiohsdikysst O
yield a (2S)-2-(2, 3-Di hydro-

benzo[ 1, 4] di oxi n- 2-yl met hYD-i soi ndol e- 1, 3-di ono as white powdery
solid. 5The powdery white solid was conbined with hydrazine (2.75 g,
86 mml) in EtOH (225 nL) and heated at reflux for.2 h, cooled to
room tenperature and 1N HCl added to.pH 1.0 and stirred for 15 min.

White solid wasciebher @hegliansiin) triddisentimTabblaelidtodionahsed) |

and the filtrate was evaporated in vacuo to a solid,

whi
partiti ondd asetandsle ﬂn‘éhﬁﬁedéf’ﬁéfr’w&fﬂ! ae| havs: ?OC%!&{@BB%WNQGWW%B

di et hyl etfigpesoksitrBay, Mnﬂﬁbwéd:a(sl\é@a%@ﬂa)nd&nd reYGR RhE dohfinuerrao to

ayleldallght eIIow0|I.T oi | urified by flash col
chr onat ogr/&@PWy qrr&ﬁw%r@H Theﬁpi@)ort was |°8P@déﬂ S te?z'(\p&s?tw% ﬁne?l [mw@

Oi | (4582 the AllalBRk) évaparané@aﬂa%e Gé’s@&@tvhs\matear@m Qate 4t 1IN HCI
(30 nmL) and heated_on_steanbath until honbgeneous and then Iet C I

to room 15PXIEGRYG !&’ithrdéemﬂfﬁit@?r & ’F‘? THecomRINGH ©rgRIUC S@B‘”&?Bd’l’%‘ﬁ R

h. A white, Jér%@S@Qbh@' cﬁh@@’nt%ﬁé&ew&%&l répiy (?@'elh;ﬂfether in hexang)
(2S)-C (2, 3-D hydro- enzoé Iamn% %f”t red
off and mewdﬁearsf@mlwe[ d-alpeRe: ?'F‘d?ﬁ“zzotﬁ]ﬁp‘ﬂﬁ epIa AR FolorRRr C8

solid. [c]o = -88. @%st%agq_vlﬁi OH) 20The white solid was
e an

partitioned betwe e NaOH, and the DCM was dri ed
(NaSO4p and evalloNMIBA300 MEEUEDCR)YE: .84 (m, 4H), 5.07 (s, 2H), 4.76 (s 4H).

s G = 1 e ‘?%ﬁ“z%ﬁfé@q%'@% Qoo SRR e B pli el
(2.44 g, Z\Eaédmlv)advlﬁrdey I5IF (abolmx)eoeonanmmlaneo(MSn MH)F, 163 thih warsd
et vaor: S SR B S R TS BRI RYs ge or
DCM t o yi efeia7 bﬁ61 Btmma}oﬁr@@adde@STaeMdtmnomass hedtleidrte reftid dvernight.
102 121%5 [flﬁ re;acngp' Wﬁ_éoolgfd%o (%qm 3%31;: og(jsg%cﬁﬁurﬁ?%gr@e
1H) 3.20 @Edolm,x00 rﬁL}Swa&&dE{eHz Thbl-@q!utﬁanl@a£ ddtradted vﬁtrgethysacﬂet&m (31H)
el erental SR She g o $uE8h s el paddoh S sohoh?
5N42, 3- Di fiwus bondmﬁzzﬁéd il oamuu{ﬁaylld i Figd bywhrmdhatbgw&pﬁw{%ﬁ té 8% de
( Corrpound #Glhanokpn dlchioromethane) to yield ((3,4-dihydro-2H- -benzolb]{1,4]dioxepin-
20 . 3-ylymethyl)amine as a colorless oil. '
MS (ES!): 180.1 (M+H)
TH NMR (300 MHz, DMSO0), & 6.92 (m, 4H), 4.21 (m, 2H), 4.07 (m, 2H),
3.33 (broad, 2H), 3.16 (d, J= 4 Hz, 1H), 2.72 (d, J =4-Hz, 1H), 2.30 (m, 1H).
((3,4»!jihydro-2H—benzo[b][1 ,Aldioxepin-3-ylimethyl)amine (2.90 g, 16.2
25 mmol} and sulfamide (3.11 g, 32.4 mmol) were combined in dry dioxane (60 m)
and heated to reflux overnight. Chloroform was added and the precipitate was
removed by filtration. The filtrate was concentrated under vacuum and purified
by chromatography (2% to 8% acetone in dichloromethane) to yield the title’
compound as an off-white selid.
30 258.8 (M+H¥) .
1H NMR (300 MHz, DMSO), &: 6.92 (m, 4H), 6.71 (broad, 1H), 6.59
(broad, 2H), 4.19 (m, 2H), 4.04 (m, 2H), 3.00 (m, 2H), 2.39 (m, 1H).
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N, . S obt -1 Racem c

2, 3-di hydro-1, 4- benzdi oxi n-2-yl net hylam ne (8.25 g, 5.0 mml) and
triet hyl amw;dnam{r,aﬂg 15 mmol) were conbined in DMF (1f¢ %5203@51‘3538
cooled 10 in an ice bath as dinethylsul fanoyl chloride (1.4

mmol ) was added. The reaction m xture was then stirred for 3 hr W|th
continued cooling. The reaction m xture was partitioned between ethyl
acetate and water, and the ethyl acetate solution was washed with
brine, dried (l\/t3804) and evaporated in vacuo to yield an oil. The oil
was purified using flash col unm chromat ography (ethyl 15

acetate: Heptane - 1:1) to yield a white solid, which was .
recrystallized (et hyI acet at e/ Hexanﬁmiazel d the title corrpound as
a white flo :

Anal ysis: 207 : A8- 952 : S : !
Found: C, 48. 63 H 5. 62 N § ; 1E1 NMVR
(CDC13) 86.87 (m 4H), 4.59 (m 1H), 4.27 (dd, J
= 2.3, 11.4 Hz, 1H), 4.04 (dg , 3.36 (m 2H), 2.82
(s, 6H). 25 Exanple 6 N-(2, 3- m ~

41di oxi n- 2- vl met hy1) - 1\ 1- net hvl sul f ani de ( ouNd2#7) , 0 5H2N % *0
Racem c 2, 3-di hydro- 1, 4- benzdi oxi n- 2-y| net hyl am ne (825 , b mml?
was di Ssol ved i a@Qfﬁsﬂzﬁcﬁ'Hﬂ@r@YE@Q'FE?'OXFE?WUR@BVPH?'”QM{%% Z$ygmol

evapor at ed, b g pGH et 9 'N es58l mmot were combmed in 1,4 dloxane (100 mL) and
N- (2, 3-di hydr o-benzo di oxi n- [@diytwrpor mami de as an oil. IT

oi | in diefefiyredioie (i@%@)ﬁcmwﬁﬁ&&? AM{igMmpRtRiLe #pg & gnall 1

., 9.0 Mm@phhust oflGiianGastitéreatriddistarfed!l TheaMiie VR aldpfRatedna
reactian was cooled in an ice bath and quenched vvlth wat er %%IySO m),

fol | owed bYRGIONUMLIDE TESIHE WRS PHH‘BP%%‘@ flegh sgiumy chrAmAREE e was

then sig rr gsocRivESRFC! EADAN 36 YRl & Whitd Jbludsmﬁeohduasﬂés tdcpyadlisagl frofe
filtrate was evaporated in vaCuo to a residue which was

partiti one@%i%@ﬁ‘ R tﬁﬁc%ﬂom%f‘%él"\'@ﬁf&“ *15 The aqueous phase
was basified vm,tn? 3?\:@1 extracted with diethyl ether. The
organi ¢ phase was dri ed MySH4) and evaporated |In vacuo to yield

(2, 3-di hydr o- beﬁb(ﬁ'[lelmﬂ‘lﬁﬂ%‘i(ﬁ'ﬁ~2 yl met hyl ) - net hyl - ani ne as an 0|I VS
180 (MWK') Anal Cale:  C, 44.25: H, 4.95; N, 11.47; S, 13.13 |
15 Anal Found: C, 44.28; H, 4.66; N, 11.21; S, 13.15

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

Example 3
20 (Benzo[1 z3]din:))v:t:)l-g--vlmeeth\.ll)st.ll’f.amide. {(Compound #2})
: ? 1

Catechol! (10.26 g, 93.2 mmol}, sodium methoxide (25% by weight in
methanol, 40.3 g, 186 mmoal), and methyl dichloroacetate (13.3 g, 93.2 mmol)
were combined in dry methanol (100 mL). The solution was heated to reflux

25 ovemight. The reaction was cooled to room temperature, acidified by addition
of concentrated hydroghloric acid and then reduced in volume under vacuum io
about 50 mL. Water was added and the mixture was extracted with diethyl
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1H NMR (CDCI 3) 66.85 (m 4H), 4.30 (m 2H), 4.02 (dd, J 7.9, 11..6
20Hz, 1H), 2.85 (m 2H), 2.50 (s, 3H) The oil (380 ny, 2.1

mml) and sy iRFAes1(820 ng, 8,5 mMm)) were conbi ned i npdlR¥ANE&:R
m.), refluxed for 1?5 h and evaporated in vacuo.to yiel déal%éru@é‘

resi due. The residue was purified via columm chromatography (et hyl
acetate/Heptane 1:1) and the resultant solid was recrystallized from
ethyl 25 acetate/Hexane to yield the title conpound as a white solid.
np 97-98C M5 257 (M1) Elenental Analysis: Anal Cab: C, 46.50; H,

Ty 5o oer(a Ragbl FGRam-ERerahnic aiitn e Bfdwi b8 on S
(m 1H), 4cowepdatedtioa zr@:vn $0fid; argl cmematagreﬁhw(a%bthyl&cstate1n 5 Hz,

1H), 3.51 r?%%r?ﬂ_l)t(_? y%g( grer%?oe[?,#j@ibxai'éQchrb%Qyifcdgcid néthir Sster'ds 2 c'é'?crless.

1H), 2.99
(2S) - (-)-N¥:6- Chl or 02, 3-di hydr o-benzo( 1, 41di oxi n-2-vl et hyl )-sul fani d
e (Co und #8) O Follow ng the procedure outlined

in Exanple 4 ab'éf'\‘?’(%EQ‘if&_| ﬁ?gﬁgé&{\l&ﬁo 10 was reacted to yield a

m xture of N M
(29)-C (7 Cnl of o S MRfR0] r'gﬁeﬁzngfsl G PR E‘r’rget(?] e G

(25)- C (6-ThHes g, Bﬂal(hy{#%b@n@’d 1, 41di oxi n- 2-y1) - net hyI am ne (ca.

3:1 ratio of 6- P. I ‘
T esorveq (h 5 TOLRnaAHR6R L3R HERY Reter [P
added untiyvap Hdées! a0nmasivm hygnexide (PR natesh Qndel@nﬁartoughat

preci pig at £obaiHilf kb E%[Iédthégnﬁﬁjrgg m&lﬁ%o&ﬁx% ?ALI)' Zed éanmmn was

nmet hanol /I PA to yield white cryst ite crystals we
partiti one‘ii'rf%ﬁﬁééwc’w%ﬁﬁrm tanepeatpe ansidhexcdisited éPfﬁT‘édeQﬁédded

evapor at e%éﬁzd{@@]@ok@lsﬂ %Jaﬁ'ac&k)ﬁd éél@%mrde precipitated as a white solid and
(2S)-C(6-Chloro ro-benzo[ 1, 4] di oxi n-2-y1) 7met hyl am ne as an

oi | . 20Lab¥as Deﬂecge@@vﬁtiatsap armﬂf%fj withow furthgePwificafion7s mol ) and

sulfamde (1.5 conbi ned in dioxane (50 nmL) and
refluxed for W(Ejéz)ol ed k)cg rooﬁnerrper ature and evaporated in

vacuo 50 yi el d B{NMRG300haHRr DMST), 6a3.90Us] bicad, YHR 7.7asé grohdTH),
usi ng DCl\ﬂérg4r}?nn()2lH)2608éL (;_[n02 Beé dot(Qe title corrpound as a white solid.
Benzof1,3]dioxole-2-carboxylic acid amide (5.44 g, 32.9 mmol} was
dissolved in tetrahydrofuran (THF, 100 mL). .Lithium aluminum hydride (LAH,
1M in THF, 39.5 mL, 39.5 mmol) was added slowly 1o the solution at room
20 temperature. The reaction was stirred at room temperature for 24 hours,

Distilled water was added to destroy the excess LAH. Aqueous sodium _
hydroxide (3.0 M, 100 mL) was added and the solution was extracted with ethyl
acetate (3 x 100 mL). The combined organic solution was washed with water
and dried over MgS0Q4. The solvent was evaporated to yield C-

25  benzol1,3]dioxol-2-yl-methylamine as a colorless oil.
' MS (ESI): 152.1 (M+-H+)
TH NMR (300 MHz, CDClg), 8: 6.87 (m, 4H), 6.09 (t, /=4 Hz, 1H) 3.13
{(d, J=4 Hz, 2H)
C-Benzo[1,3]dioxol-2-yl-methylamine (2.94 g, 19.4 mmol) and sulfamide
30 (3.74 g, 38.9 mmol) were combined in dry dioxane {50 mL) and the solution
was heated to reflux overnight. The reaction was concentrated and the residue
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25M5 277 (M1) [(AD = -59.9 (¢ =1.11, M 1H NWVR
(CDCl 3) 56.90 (d, J 2.2 Hz, 1H), 6.81 (m 2H), 4.76 (m 1H), 4.55
(s, 2H), 4wW®2omrsidd), 4.29 (dd, J = 2.4, 11.5 Hz, 1H), Pé’l‘/@§2{)6@@853§ =
7.1, 11.5 Hz, 1H), 3.45 (m 2H) 30El enental Analysis: Anal Calc:
38.78; H, 3.98; N, 10.05 Anal Found:C, 38.80; H, 3.67; N, 9.99 'The
filtrates of the crystallized hydrochloride salt of (2S)-C- (6-Chloro-
2, 3-di hydr o- benzop , 4] di oxi n-2-yl ) -nmet hyl am ne prepared above were 5
recovered (ca. 1:1 of 6-chloro:7-chloro isomers) and evaporated in

vacua to yigs dnﬁ:rﬁ@tbgehpn@a @mmo%aéde'térh&mﬁ@lcmelédaﬁ@ma d 0@ thkhitie

and difute NaCH (0O DCM sol ution was washed once wth
bri ne, drl%“?ﬂéfﬁ@?‘?imﬁﬁ‘&' oratedlnlvacuoto yield an oil, which

was purlfledv HRLC ( 10- 50%ACNW|th016%TFA|n
water with 0.2 1@§¥:A?3€Ba(yﬁFH

(26)-C (77Cnl Orh-iNI@HCtBbMQKHsz@DOﬁ%lS 4l 8l o mHSZ-e'ésﬁn%t-h&h-&rm H§* @?ga
resi du<:;¥-in resi due was co d with sulfanide (0

mol ) Ph dPs%Rthe '%236}%_@”% b p&@e@ #5674 ¥252H)- cool ed to room _
tenperature and evaporated in vacua to yield an oil.. The oil .was
purified by flash colum chronat ogrEphy 15u5| ng DCM net hanol - 10:1

toyield (26)-(-)-N-(7-Chloro- 2 3-
SH l@ul%13377 Hy

1H),

1H, 6.81 (m 2H), 4.37 (m 1H),
4.04 (dd., J = 7.0, 11.6 Hz,
Chr oman- 2- vl met hvl sul f am de
25Chr oman- 2- car boxylic acid
mmol ) were conbined in DCM ( ~@

D et qﬁ am nopropyl ethyl carbodiim de (EDC 84\!!@2 25 mol ) was
added roomtenperature and the reaction xture was stirred for 30
m n. Amoni um Hyalteskoldd 3(2g28. 1R@imolpand pmta}ﬂs)umartaddﬁd(wlﬂ d. el 2 mol)

Gt ed i VEELERTLER D GRR i AR Rigpyaist SRSt @2 b0 st as
m xture vvamdc&di arsd o rteacadmutasrﬂﬂrrediht(mmfbr 24hHGhe rEetitiMasapolod
Separ a1 <0 3o e AN B SR B BT S S
%/iet(:alh Sl‘i &n (Bther Wmes)Na"Eh@uombir&ﬂi avighhicfdohstioncwhs mashbd @irhes with Y%

8 20(m 2H) Exarrpl e 8
#10) N 02 o
a HOBT (3.86 g, 25 -

potassium carbonate, once with water, once with brine and evaporated in

vacuo to yield a white solid which was purified by flash column chromatography

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

methanol as a solid. ' )

20 The solid (13.3 g, 68 mmol) was dissolved in pyridine (85 mL) cooled to
0°C, p-toluenesulfonyl chloride (13.0 g, 68 mmol) was added and the reaction
mixture stirred at room temperature for 20h. The reaction was diluted with
diethyl ether (1 L) and 1N HCI (1.2 L). The organic layer was separated and
washed 2 times with 1N HCI (500 m'L), 4 times with water (150 mL), once with

25  brine, dried (MgSQO,) and evaporated in vacuo to yield a white solid which was

purified by flash column chromategraphy (Hept:EA — 2:1) to yield tolusne-4-

sulfonic acid (28)-2,3-dilydro-benzo[1,4]dioxin-2-ylmethyl ester as a white
solid,

The white solid was combined with potassium phthalimide (14.4 g, 78
30 mmol) in DMF (250 mL) and heated to reflux for 1 h, cooled to room
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5acetate) to yield an oil. The oil (5.35 g, 30 mmol) in THF
(90 m.) was stirred as IMLAH in THF (36 niL, 36 mmvol) was added and

the reacti ayo pdoxbisra was then stirred at room tenper at uperiQinoasisss
The reaction was quenched with water, stirred for 2 hours, the

sol ution decanted, dried (Na2SO4) and evaporated in vacuo to yield 10
C-chroman-2-yl -nmet hyl am ne as an oily am ne. The oily am ne
(1.63 g, 10 mmol) and sulfam de (1.92 g, 20 mml) were conbined in

di oxane (50 niL) and brought to reflux for 2 h. The solution was

cool ed andg %?é%ﬂ uvé&uﬁok/&oﬁeggélf stifin Matewtw 5{%@8 %{eafdoemm

via columm c omato ra
sol i d. TheWwﬁS@“WSl wﬂéhfz ﬁ@@amﬁmsr@pmﬂveé@iém%wmm £86

Id ch i 01C B
DAL (M 1) e eI hBH AHE Rl e bl B 2 BN o

S, 13.23 /PRIZOELAleXNAYimetnyl)-ispingiple-N,3-dicnems \whita powderyselitol e 9

2-(2,3sD hyd H
B P o b eha bt ont i SN (e o

added to 2NGHE¥bRARTHH and heatsairbisdins &re Izq enaisd ?@yoqre tmpgratla@ and
mml) in %ﬂdl%d@d)tow 1 Sd éﬁtﬂ ‘é‘ﬁlrré’& fcﬁfnf@ r?!m Mﬁ@eécfh‘ﬁ%a?s ﬁ[@reagng

The reaction m xture was | ut ed wat er

ext.ract ed Waghed with ﬁfe&heﬁtﬁw (%’t‘lﬁéhscal'%%d)cﬂ"& W?Ifi"é@tﬁédfa%%a%amslﬁed

Wi th wat eryacdiBap a\esiie diioM ﬁiﬁs\ﬁﬂam}ldﬁ%ﬁ%iwgéh @Qetlﬁ*\"%@ﬁ ncPHﬂJte
2007/ 075751PCT/ US2006/ 048538 evaporated in vacuo

2- cyar8met3fiHeoys NaQHn s piner selution veys @@C&(Mﬁﬁﬁ%) §@Id| qyaporated

1H NWR ( Chrhatubto 8iéia Igjﬁt feﬂo@%al( ”Fhelﬂwaégﬁﬂiflé@gy Mgk c%lu?’nn 11.5
Hz, 1H), 4.08 (dd,

2
5The 2- cydfiB jrapby éD@MMﬁ%m%M@M@ﬂledwﬁef} m&orapfsm Qi 8:31
THF (50 nlg, zangmbdy ﬁ"@pl‘dbaﬂ‘d'f‘(i@nﬂ# wa%Qré”éi@&i WwitheN ftsledo and e

reaction xture ref hen stl rred at anbi ent

t enper at ure ey °T@ﬁea'ﬂgf‘ﬁ' ‘r"?fﬁ heaiqgeesew AQd thep [gtcopkle rRefkd until pH
= 1. 016as taatpeemeats. N‘tér Beacme ﬁﬂxtmc-%h!ué eNeSolédest Shi A RHité AhldSolRf

roomt errpe(h%[ gér?esapnoqa Bl(e’l ﬁ I(QS cu% E)%ydro -benzo[1,4]dioxin-2-yl)-
methylamine) was filtered off and then recrystallized again from 2-propanol to
yield a white solid.
[c]p = -69.6 (c = 1.06, EtOH) :

20, The white solid was partitioned between DCM and dilute NaOH, and the
DCM was dried (NaSO.) and evaporated in vacué {o yield (25)-C-(2,3-Dihydro-
benzo[1 ,4]dioxin—z—yl)-methylaminé as an oil. '

[alp = -57.8 (c = 1.40, CHCI3)
The oil (2.1 g, 12.7 mmol) and sulfamide (2.44 g, 25.4 mmol) were

25 refluxed in dioxane (78 mL} for 2 h and the crude product was purified by flash
column chromatography (PCM:MeOH 10:1) to yield a whife solid, which was
recrystallized from DCM to yield the title compound as a white crystalline solid.

mp 102-103°C
[olp = -45.1° (c = 1.08, M);

30 "H NMR (DMSOd6) § 6.86 (m, 4H), 6.81 (bd s, 3H, NH), 4.3 (rﬁ, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (dd, J =5.5, 13.7 Hz, 1H), 3.10 {(dd, J =
6.9, 13.7 Hz, 1H) '

Elemental Analysis:
37



10 yield an oil. The oil was partitioned between 3N NaOH and di et hyl
ether, and the diethyl ether solution was washed with brine, dried
(Na2SOM4) ando ewvaperated in vacuo to yield crude 2-(2,3 poT/us2006/048538
di hydr obenzo[ 1, 41cl i oxi n-2- yDethylam ne. M5 (MtH)* 180. 15The crude
2- (2,3 di hydrobenzo[ 1, 4] di oxi n-2-yDet hyl am ne in. dioxane (100 nl)
was conbined with sulfamde (3.0 g, 31 nmmol) and heated to reflux for
2 h. The solution was cool ed and evaporated in vacuo to yield an
orange solid, which was purified by colum chromatography (DCM MeOH -

10:1) to yield gharddie sol i d. Jhﬂwlmmm@swﬁ qwst agljizzed from DCM
to yleldthetltI?FZO conpound 'as a solid, M 257 MP 101 - 103C

(corr) ound: G4 440 (ErF) N, 6{3496 (AP-22H), 4.70 (m
1H), 4.52 (s, 2H), 4.30 (m 2H), 3.94 (dd, J = 7.4, 11.3 Hz, 1H),

3.43 (dd, J = 6.4, 12.9 Hz, 21-1), 1.94 (dd, J 25= 6.5. 12.9, 2H).
El enental Anal ysi s: Nbasured C, 4%2{9,_55 60; N 10.81; S, 12.41

(25)-(-)-N
sul fam de (Corrpound #29) 0 a 1Eﬁ£_')lﬂeﬂa_ﬁ§15 Di chl or oat echol (8 6 g,
48 mmol ) and pot assium carb 48 mmol ) were stirred in
DVF (200 nL). (2R -d yci dyl §9.12 g, 40 mmol ) was added and
the reaction m xture was st 24Ch. The reaction

m xture was cool ed to room terg n diJ.uted with ice
water (600 nlL)-and extracted with d| et hyI e 'ﬁe?‘ 4 tinmes). The

conbi ned 10 organic solution was washed 3 t rres vmth 10% pot assi um

carbonate, twice with brine, dried (MySO4) and evaporated in vacuo to
yield a vi scouﬁqgemlgﬁ Q-gg)ydgo -1,4-benzdioxin-2-yImethylamine (8.25 g, 5.0 mmol)

(6, 7-di Chlaﬁf:l%@bh?téi’hlhéctﬁ?ﬁ’%”‘?@%cﬂf-%?&&rﬂ@ﬂ\e@% EApe I(1 0 mL) and, Jé'lﬁed

(2S)-2-(6,7 dichloro-2 dr o- benzo4 2c i oxi‘ne)

(6.4 30 21 AR baﬁsa%ﬂ%%thvléaifarﬁowmm% U GE D) nwgl)ew@stzy:idyg The
Then, p- ISadtRinuanes'e Jvaéwﬂerfsgﬁrwd 12 3(- vatrgcor%umo)omgs TREdEed ﬂﬂmﬂ

the reaction mxture was stirred at roomtenperature f

reaction MBUIe dvarRargtieegdletivash eihgiasptatang wales and the etb?'ﬁF%@P

and the okgRIioh waYfashesd mﬁtﬁn@w @qea@mgsmy aea evapbFER8d M VauENoHCC
(250 nL), once with water (150 pl), twice wt
yield an oil. The oil was puraﬁed using ﬂash coiumn chromatography (ethyl

15  acetate:Heptane - 1:1) to yield a white solid, which was recrystallized (ethy!

acetate/Hexane) to yield the title compound as a white floccular solid.
mp 76 —78°C
MS 273 (MH*)
Elementat Analysis:
20 Anal Calc: C, 48.52; H,5.92; N, 10.29; 8, 11.78
Anal Found: C, 48.63;H, 5.62; N, 10.20; S, 11.90 -
'H NMR (CDCly) § 6.87 (m, 4H), 4.59 (bd m, 1H, NH), 4.35 (m, 1H), 4.27
(dd, J = 2.8, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4, 1H), 3.36 (m, 2H), 2.82 (s, '
6H).
25
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brine, dried (I\/gSO4) and evaporated in vacuo to yield light yellow
solid of 20tol uene-4-sulfonic acid

(26) - 6, 7- divednboot/ors7s13- di hydro benzo[ 1, 4] cli oxin-2- vyl rreg;@—y,bsﬁ,gg,ﬁgﬁs
1H NWR (CDC13): 37.79 (d, J 8.3 Hz, 2H), 7.36 (d, J =8.0 Hz, 2H),
6.94" (s, 1H), 6.83 (s, 1H), 437(m 1H), 4.2 (m 3H), 4.03(dd, J =
6.3, 11.7 Hz, 1H), 2.47 (s, 3H). 25Tol uene-4-sulfonic acid

(2S)-6, 7-di chl oro- 2, 3-di hydr o- benzo[ 1, 4] di oxin- 2-yl nethyl ester (8.0
g, 20.5 mml) was conbi ned with potassium phthatimde (6.1 g, 33
mml) in DVF (75 nmL) and heated to reflux for 1 h, cooled to room
tenperature and poured into vigorously stirring water (0.5 L) and
then stirred 30 nin. Wite solid waExampi@fed and the solid was _
nashed several iiE: it 8 P iV NEBEN A9AIAARE e
di chl or o- 2, 3- di hydr o- benzo[l 4] cl (GoshoRnd|#Bt hyl ) - i soi ndol e- 1, 3- di on
e (6.0 g, 80% as a white powdeysod)ld The white povvdery

solid was conbined with hydrg g, nmol) in EtOH (80 nl)
and heated at reflux for 2 h, cool ed t rocmsnterrperature 5 1IN
HCl was added to adjust the res ) sPH to pH 1.0 and the
reaction m xture was then stirred for 15 mMm vﬁ solid was flltered
and washed with fresh EtOH (solid discardedjzMnd the f| Itrate was’
evaporated in t hyl
cther and di | ut Snke 8- FEkB-1 K BefRR 2 Omebl N, 1R REE sinFich
(Na2S0O4) amas éxféptyedtle@tm(b fommnatadtid mlg, aaﬂymed for3Q/imire aud evaporited in
(2S) - 2-am t i 9-

TH R (oS tBX/lielé QE? cﬁmd)rﬁ%e%ggg Qfg’iﬁkﬂ{ %}}H‘ﬂ%@lf ?{hgl’r\?&é Qg)aB oil.
11.2 Hz, 1H), 4Tr1f50dmdr§th)yi eihea (2Fyidryas Reaipd(vath IVELAHSN FHF @) A
porti of .t h D 1)
15 V\B?g re r‘hge |n d| oxa a&(?iu%e%?a:? a?%iﬂ%@s?ﬁaguéerﬁeégﬁaﬁgw
was puri f ivas pgoletds landed bath st quencwmdayitty weBRENOIEDIH LY Oolldwed byideNd

the titl et a%gpf hexang%[nw&%r g?ltigqnlf)"\’hl:'i%]m%rerﬁ YI%nagtv\lh.gcfgt fooRm

et hyl ace e conpoun as”a
cryst al | i dempeiratgre s 1 v B]Ollgmaﬂllmwamﬁ%aﬁm@te:wasiﬂvapr)(atect i vddyo

(bd s, 1H) s T"E?ﬂdﬂ w%%og@'{'o'@%ﬁé‘“fe}ﬂo‘é@%ﬂ r%:odnégvygé-@ﬂ 6. 91

1|41)‘5 s aayequd pEsswas Sasifliediwith tN NeshH emdrpditactethwit idisthy!
geagzr gg élfpeﬁlelg@ Ré'érg@g%&s%was%r%g AEMQSC”O‘%% % a@gr&t@d%n vg@urﬂg ﬁ&ﬁid

{(2,3- drhydro-benzo[1 4}d¢oxm-2-ylmethyl)-methyl-amme as an oil.
MS 180 (MH) ]
{ 'H NMR (CDClg) & 6.85 (m, 4H), 4,30 (m, 2H), 4.02 (dd, J = 7.9, 11.6
20 Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H) '
The oil (380 mg, 2.1 mmol) and suifamide (820 mg, 8.5 mmol) were

corhbined in dioxane (15 mL), refluxed for 1.5 h and evaporated in vacuo to
vield a crude residue. ‘The residue was purified via column chromatography
. (ethyl acetate/Heptane 1:1) and the resultant solid was rectystaliized from ethyl
25 acetate/Hexane to yield the titie compound as a white solfd.
mp 97-98°C
MS 257 (M)
Elemental Analysis:
Anal Calc: G, 46.50; H, 5.46; N, 10.85; S, 12.41
30 Anal Found: C, 46.48; H, 5.65; N, 10.90; 8, 12.07
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Example 11 (29)-(-)-MN47-Am no-2, 3-di | i vdro-benzoll

, 41di oxi n-2-vlnmet hvl | -sul fam de (Conmpound #36) O "..NH2 (sNH O
5(29)-(-)- 200 Eydr o- 7-ni tr o- benzo[ 1, 4] di oxi n- 2-yl - m
de (1.2 g, szd 15%?71%0%1) , was prepared from 4-nitrocat ectheggé%)Pad@h%Qt o]
t he process outlined in Exanple 4. The

(2S)-(-)-N(2,3-D hydro-7-nitro-benzo[ 1, 4] cl i oxi n- 2-

yl met hyl ) -sul fam de, was then conbined with 10% Pd/ C i n nethanol (120
m.) and shaken under hydrogen atnosphere (39 psi) at roomtenperature

for 3 h. 10 The ' fd e it % iréﬁ?@}g nd
the filtrate Wag‘S @yﬁg?gﬁszsidﬁéég@ﬁg@? ?/?@ﬁ%%)%gﬁp&%’dt%‘lf 4 3
crude produé:ids tizs$id).ab (¢d.0l 2 68, HdLS Hzo1h,)3.51 (dtheh=&a0 14.9 Hz,

| yophiliz t | t.h m 0 white flaky solid, as

t he cdrregg-(l))ﬁ i%gﬂ??/ér Og}?ﬁgf‘;‘éﬁ*@'ﬁggﬂqﬁ%@%%* 260 151H NWVR ( DVBO
d6é): 810.2 (bd s, 3H), 6.86 (m 1H), 6.85(s, 1H), 6.74 (dd, J = 2.5,
8.4 Hzg 1H),- 4.22 (m 2H), 3.88 (d v b»7, 11.4 Hz, 1H), 3.04 (m
2H) Exampl e 12 “Exampid’y

20(2S) - (-) -t pH B HyNIOP PO VidD-De ipxiniZhyimethyvil-sn
m de (Compound #19) O Title co_n’p%g%w_@?_g{#?pare according to th
procedure described in Exanple 4 : ing with

4- et hyl cat echol , to vyiel &la_yhit 014 d, which 25 was recrystallized
fromethyl acetate/ hexane to g thejtitl g coppound as a white
solid. Ms EMH 257 WD 200710 1AL fzwmo 38 1H
NVR (CDCI3): 8 6.76 (m 1H), 6.86 (mMO2H “%4.8 (‘rl(h-lll_b’ 4.57.(bd s,
1H, 440 (m 1H), 4.28 (m 1H), 4.03 (dd,\Jo‘é 6:92 11.4 Hz, 1H),

3.45 2H), 2.25 (s, ,3H). El enmental Analysis 5Cal cul ated: 0, 46.50;
H 5. Elgl N!_D 10_I§§Ipw§;~:g w%rfcedure outlined in E%ample 4 above, 4-chlorocatechol

10 was reacted to yield a mixture of (28)-C-(7-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-yl)-methylamine and (28)-C-{6-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-yl)-methylamine (ca. 3:1 ratio of 6-chloro:7-chloro isomers
by RP HPLC). '

The mixture was dissolved in 2-propanoct (100 mbL) and 1N HCI in diethyl

16-  ether was added until pH = 1.0 was attained. The hydrochloride salt that

' precipitated - was filtered (2.65 g) and re-crystallized from methanol/IPA to vield
white crystals. The white crystals were partitioned between DCM and dilute
NaOH. The DCM was dried and evaporated in vacuo to yield purified (28)-C-
(6-Ch_ioro-2,B-Hihydro-benzoﬁ JAldioxin-2-yl)-methylamine as an oil.

20 [0do = -67.8 (¢ = 1.51, CHClg) '

The oil (7.75 mmol) and sulfamide (1.50 g, 15.5 mmol) were combined in
dioxane (50 mL) and refluxed for 2.0 h, cooled to room temperature and

evaporated in vacuo to vield a solid. The product was purified via flash column
using DCM/methanol 20:1 to yield the title compound as a white solid.”
25 MS 277 (M)
[op =-59.8°{c=1.11, M)
TH NMR (CDCl) 8 6.90 (d, J = 2.2 Hz, 1H), 6.81 (m, 2H), 4.76 {m, 1H),
4.55 (s, 2H), 4.40 (m, 1H), 4.29 (dd, J =24, 11.5 Hz, 1H), 4.05 (dd, J =7.1,
11.5 Hz, 1H), 3.45 (m, 2H)
30 Elemental Analysis:
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Found: C, 46.65;5.60; N, 10.84; 5,12.61. Exanple 13

Dom nant - Subm ssive Relations (DSR) in Rat In Vivo Assay 10The DSR
assay is diwd gegotsnio two nodel s: Reduction of Dom nant PC%Q@\“/&TBS%
Model (RDBM of mania and Reduction of Subm ssive Behavior

(RSBM of depression. The RDBM wherein the dom nant ani mals are
treated with test conpound, is predictive of the ability of the test
conpound to treat mania. The RSBM wherein the subm ssive aninals are
treated with test 15 conpound, is predictive of the ability of

that est conpoung4iqz4ikeat depr@sss 98. 1y Il Sprague Dawl ey rats
(140 to 160g) from Charles R ver% gor a?grsl ed m ngton, MA were

used in this ad¥§l.Fasmdbnent s @f%ﬁ@s%@ﬁé’ Ne8&%ved at- two- week

intervals. Eachrigdiipagsy oi"\ﬁ@cg%%}éﬂﬂ&@ \/\2 ﬁé%hfé Me%ﬁlt%gé%‘jg%@@@hlo

one-week acclimation perio ek selection wed

by five- we%ﬁsd"a»fdrartlﬁyzeﬁ Alstiodn-2-yir-methibaminecprengeas phoveswets ect ed
Rats wer e fgeswdddl (@4 1:RF 6:898ro: 'A%ﬁﬁ)?@ |§09ﬂé!@?gﬂ%§af)&%ttéc¥ i ghubdoone

hour per ‘day after testing on Monday throu urs After testing

on Fri day,Yi¢ldiasseligh whidhewas pastiianediswean Qmﬁgﬁﬂ@ﬁ)a@éﬁe@ltﬁgwwﬁn
Sunday. At o@wﬁ%otrhﬂ)‘i we& DN olion WaPHLYRS Bﬁcé"%tﬂrbnn-gh%riéﬂod

deprlvatlon perlos used had |little effect on welcg_‘ he
aver age weMNgaBOok apdeyappatesbluyacdiody viald eroil wipi Wﬁﬁ@‘-léifl@félyla At -t he

concl usi oneQérseXiiiseBPL Cr(@bs- meneﬁ%m 6969 WAC#R%%F Rith 9ok he

trunk bl oad_and hrains were collected for in vitro experinents.and
drug d8nceliAdpieid Rek G Ehehiaro-2, 3‘3@‘9!@*50'93%‘2{1?‘5@@‘%2‘&’%'8?%(%"‘"9
consi st ed 4 5 tadiggdanbers connected with a tunnel only | arge enough
to all ow one rﬁg to pass throu at atine. On the floor, at the

mi d- poi nt of tHd} HFHE Was cﬁngfﬂﬁﬁda}"’ﬁ@ls”@?mﬁﬁe@t%gdgﬁlmR’C’WHi%O%c

appar at us (2Bl )ehd Eeﬂtueced 602 Bhatcoénédqbarboﬁif tehiptrafiné aﬁd@vaﬁaiai»e&ﬁrn
be video tracked. sinultaneo anera can _distinguish rats

mar ked by Y@CHPL? éffﬂﬁd egil sThelﬂuéfast%m?fétby flagh SomMB CRrFBRIGSERP WOr

t he puspoassid DOMethaask: 1g:1 tbe;ﬁblumzep@)-&agecamoeeeéhwdr@ the
ot her cag ve confortabl’e access to

t he feeder ergat‘tyﬁﬁ?qiq%%l ﬂ%eéhﬂhﬁ“[%ﬂrwﬁﬁ aﬁﬁWﬂHﬁPPH‘& 5 the five-mnute

daily session. NpgrdamMhe five-ninute da|Iy seSS| ons, time spent in.
t he feeder zong rat_was record he video trackin ¥
he Teeder zone by ettt sl sobrge by i Beghiinn 8him PERGORT
assi gnment(n)fi Hyah B0 do JRa2 35 11 [EAab, TeyTaai4 @fd, 8 Prio; 1WasHR! A d.36 an
opp05| e cha r of the testi ng apparatus. 10 The ti me spent in the
feedef zon(B"' each ani mal was recorded. During the first week (five
days) of testing the animals habituate to the new environnent.’

Dom nance was assigned to the ani mgl vvitB Ehe hi ghest score during
the second week of testing if thre a were achieved. First,

there nust have beenChrengn-Rivimethylisuffantide ¢Cohvsodmd #ed) t -t est,
P<0.05) between the average 15 dall drinking scores of both aninmals.
Second, the dom nant ani nal t have been at |east 25%
greater than t he subm ssive coreH Figally,- there nust have
been no "reversal s" during tTr S ek where the putative
subm ssive rat out-scored its dom nant partnm\qm.ié sol at ed occasi ons.
Ideally there were mnimal reversals duri ngQ he acclimati on week as

wel | . I280 About c%]mmah{zlhcaebémb@brdmsb(rjgsnnﬁmq%ﬁa HKOBThe.dend, td=l

ani ma paII‘S chl eve e rra . .qnd o es paII‘S wer e :
cont i nued rpﬂ'loﬂ%eﬁmbme Bd“‘ﬂift%”ﬂ;la% ﬁ%é ks (0.5-1.0 nL)
were col | @Mh;ﬂ@ﬁﬁn@f@??ﬂaﬁﬂbam&bﬁm@mmj48‘4 lztmaam wa@laaaa@laes
wer e centrlfugth for

val., an er nat ant
st e PRITSBan S agd R dion Mo g dirssRu D Tice AgHEhIGN
subsequenthyirstios ¢2l26mB, 38ACnfroberRy agdedand thearlcyich snnxtm@waendr ed
30  stirred for 18h. The reaction mixture was diluted with DCM (50 ml.) and water

A
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30 standards were prepared by addi ng appropriate volunmes of stock
solution directly into blank plasma or brain tissue honbpgenates and
treated idendbie@bhisysit o col l ected sanples. Calibration spg%giog@m\g%
prepared in the range of 0.01 to 10 uMfor quantitation. LC ESI-M
(negative node) analysis was 48 performed utilizing nultiple
reaction nonitoring (MRM for detection of . characteristic ions for
the test conpound. . Significant differences between tine spent on
the feeder by dom nant and subm ssive rats were determ ned by ANOVA
using Ga R fife 1C

CA) foll o&g(gm') Egi two%@uef{ &t&'@‘g&%g@g @%ftb‘%o%t gtc;{r}ssv\(g@ gh QI\FQ@
bet ween tr¥ é@ttaém wgs separaied sgdnbe ﬁﬁﬂﬁ@*@&jphﬁﬁﬁ wamgéeqi dviek with D@M in

pai red an (tﬁaqﬂqrm.gﬁg t I
relation Eﬂg%'mioenaﬂ}gggr subj ec‘bgé/s%%#nﬁ\rll%nce“) l‘é@géb@%@é& %?%—"E#%a
wher e FTDVigdd eheoils wibindy wes prrified withiflaghtcolusan ghepreaiggnaphysetiv f eeder

tinme of Slé@@}éé’% i&jatad oif he normalizati od was conducted according to
the forrmul'a: Dom rance Level (week n in % = (Doninance Level (week

n)) / (Dom nand&el@l&i3% gedk mmol} §ThEF(PAtTIs) Waa bliged aisting &ACEINOFHE he
di fferencesg PnLd@;@ rﬂ?rﬂﬂ)?wé%%eé%h\ﬁﬁé‘ réélﬁloﬁ%f)&lﬂla VLR (R (?rdsatQhom

rats where both dom nant and subm ssive ani ma were treate

vehicl e) &rareriutefonRdnt Tlp mastios van ausrrdedyith watas, stireed tod 2ni t h
drug and ¢euid)ané sbRdisn MebAnteRh Hﬁb@kN&%OS%éUéb%‘?at@H ||4W§Mﬁ9 to yield

followed by a t-test. The activity onset fime value at 50% o
respoh@e ((%@1"0‘5@3}” -ByHRRINYIREIRE AF ATRINARMIEX) num r esponse to dr ug

were cal cul at ecrh@@@cbrﬁmet(hqsdg,dmmn%l Qﬁd%h@arﬂ%‘({i%ﬁ?& é@uﬁholywev@
usi ng non-linear reqgression anal ysis ware, Inc.

Di ego, CAFOMPReE by W&%ﬁﬁwl-\)/andégomtéo fRfix fopR h-niie saiugion a'quOn

where DL \éébléeﬁarfd)évéﬁcﬁ‘afeﬁﬁﬂtva\‘}ﬁéké ym! §n @;ﬂrﬁﬁichzf@éis BSrifedPRb CRRImSf
t he second, wee HO% retreat ment) val ue of pair according the 25-

above f or FOFANAOFaRTEEiVpigaot He H%Y'ﬁﬁ‘rﬁ lﬁh"‘? solide I rFodd (1as)

det er n% ne(ﬂeawﬂnﬁealftdnw etif bk¥idid/hekaid RSABRILHIIMBA- @ﬁffnhéiﬁﬂ}éulfémfﬁ’ee
DL val ues were a Waﬁi reduced if the response to a drug was positive.

In the ca®8 dYiREKRgati ve response to a drug (worsening of
synptons) DL vajsiesowereci ncreased.. |If the drug did not have such
activity the maxinmum of, the response di d not exceed SOL00% Any

maxi mal DL val S 8A43dM Dcant |y higher then control val ue (about 100%)
i ndi cated drug H@gahiaf AndRisiarity. - Conmpound #8 vvas eval uat ed

in the Rat Reduction of Sdbm ssive Behaw or Mbdel RSBV\%
depred@ion (MG, E, R&pF9-F HiB2Nobbdc: Tunni cl i ff,

G, Neurosci en%aaneuﬁuobehaVImrwsﬂwl@so ’211,2808) 1386, 313;
Mal atynska, E., and Knapp, R J. Neur osci ence and Bi obehavioral 5

Revi ew 29 (2005) 715-737). More specifically, Conmpound #8 was
adm ni stered p.o. (oraIIy) to the Hampeioye rats at 2.5 ng/ kg (n=8),

12 ng/ kg (n=z=l 0/ \ / once a or
5 weeks il Bk DRttt o Addnz -l Satige chiend Bis)
aqueous net hyl cel | uI ose) As cont roI s, additiong groups of 10rats
were treated i.p. wth flugxe 0 kg (n=10) and i.p.

venl af axi ne at 30.0 ny/ kg . trea ment; e adm ni stered

Conpound fas observed to
e- dependent nmanner.

approximately 1 hour prior
reducgs subm ssi ve behavi-or

Potassium cyanide (2.05 g, 31.5 mmoi) was added to 2-bromomethyl-
(2,3 dfhydrobenzo[‘l ,Aldioxine) (6.87 g, 30 mmol) in DMSO (20 mL) and stirred
at ambient temperature for 20 h. The reaction mixture was then diluted with
water (250 mL) and extracted twice with diethyl ether. The diethy! ather was
30 washed with water, then washed twice with brine, dried (NaxS04,) apd
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- When submi ssive animals were treated with Conpound #8, the 15
significant difference between dom nant and subm ssive rats was | ost
after the fidsiweek of treatnent. This was true for al bofpgRe: 4889,

i ndicating that the onset of activity was independent fromthe dose.
By contrast, when subm ssive aninmals were treated with fluoxetine the
significant difference between dom nant and subm ssive rats was | ost
after third week of treatnment. (This 20 nmethod of data analysis did
not take into account the fluctuation of behavior that occurs in the
control f d: f : t
wer e nor ma%ygﬁgl? ﬁe |nlof¥i%|:d éco trola&g lhgla%e%zfoﬁpaﬁ@}?ﬂg%c%'
Level (DLWwhitglsadi.in the group of subnissive rats treated vmth 2.5

/ kg d f i f t
Y K ovever L ncP RO IR T A0lmo SRR, 1 ¥ 18 BRI Bl
DL val ues 11H)gmﬂ8| (deind l=y6.8i i1 & idnt1H) 8Ws/ehilc 8.1 Hzaekll cont r oI s after
th d, f
e Segond, F oo Bt IRk M AP Hiio Bl bk blsoh 19549
in DL val g8 mlgland 1M Bids inehHEI(80 sla B0 mmc&)twaﬂedﬂed sndbe keaaiidn

t

conti nui n%l&ﬂ?%!%@%gﬁ?ﬁé?%ﬁ%ﬂ%tﬁﬂéﬁ %%ér%ﬁte\?\g ea'gégra‘m%kfar 168, it !GFy

hi ghest dose were significant
di f f er ent batroaoeling, EdhHid wagrasigiedafntieptif= i £t wae akhiekesielies reachive

i gni fi cangey, di $si : f
2007/ oyer ST TRsORRf GyBskger 1A 8 RGP RnbEEh® ard AT ded in Mhyo to
my/ kg) Ocovialg il yThehoihwasipastittenssidatweah S&N Meftt and disthy eﬁhﬁi’fstind/eek

of treat r Pr)aé (10

ng/ kg) , Cngrﬁr%oun ! g tredm%%ﬁéhgaﬁﬁnot %ﬁg\f/?v%thﬁﬂls?ag fe i { At 60.0
nmg/ kg dos@vaporiepisuyrrussto vielg aude gr(@cdihyerobenge]l dionin-g- 5

fl uoxeti n? Emﬁﬁl‘egroup was statistically significant at p<0:001
after first and p<0.05 after second week of treatnent. There was
no significant WKMe‘?‘Bn&EObet ween normalized DL | evels of pairfs

treat eg with fhyRxgLie9-@ns dFPARBEM oINS HIERSAAUIY infdiGaimEnt

weeks. 10To estimate activity onset tinme, daily average val ues for

feeder ti fE0®MiddraseeMbied withaviEmide R0 gedl W?l)sa neajgddetreuand

si gni ficapby glhf fﬁ{eemeﬁorbwa%%tém’&ﬁe&m@fwa%awb% 9@:@% drache
using the two-tail Hest. The first day consi stent | ack

statisti c&Plidi WRchiwasmewifiRdchy P@HWQ@PW‘&FH@MDW Me@ﬂpagnﬁ 28 at
12. 0 ny/ kKgidid at WEitS 3R ayha BEldR va8 Fe BBYtAIlILS irBf BEM tRyieldlihe Tler e
was nQ _consi stent, | oss @f signifi-cance between dom nant and

subni €9i vEoPRUNdARsRE e after treatnent with Conpound #8 at 2.5
nmg/ kg and 120. Giagnkey) 257 To conpare activity onset tinme between
different treatnents the activity onset tinme was estimated fromthe
non- 1| i near regr"égé%rﬂ'?@cmﬂnon | i near 20 regression nodel was fit
for each drug & liyps | BHS, Y4, 8D 38

Time at the 50%@92@ %ﬁﬁé@QnﬂﬁH)}%%(ﬁﬁd%oﬁnd #8 H? %

12 ny/ kg & 8@4i§dkd wad: 31L Hy, Blade3 (s, elay§4 ﬂB@p‘éét?%ﬂy‘?ﬂaﬁi was
not . spgni i gank by, @H)f er ent between doses. The maximum of the effect
derived fromthjs anal ys|s was. 52.4 32.7% (SEM, 87.9 42.6% (SthM
and 25 116.9 HCHEMESARRNSY: the 2.5 ng/kg, 12 ny/ kg and 60 my/kg-

dose respecti Vvehyadnddanass 634891 5.600N| 10.8ans| y2diif f erent bet ween

t hese doses. In s r | und #8 in the RSBM
assay was. dose %ﬁ@ﬁ@é’nt%#ﬁcﬁftgu&a?éﬁg%&% 6.6 0.8 ng/kg
[ = 3.0-10.2) and Enax of 131.4 4.7%[Cl = 111.3 - 151.5]. 30In

this g say, . ComPouhd #8.reduced subm ssive behavior indicating that
the c ﬁpound is active as an anti-depressant agent.
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Exanpl e 14 . Mouse Tail Suspension Assay (Aeute) In the tail
suspension test (TST).for evaluating conpounds for antidepressant
activity, REsodpR-guspended by their tails to a netal Eé?/%ﬁ)@&/&itﬁssﬁ()d
5using clip or scotch tape. The test is usually quite short, 5-7 mn,
and the amount of time the mce spend immobile is recorded either
manual |y or with an automated device. Agents which have
anti depressant activity, decrease the duration of imopbility of mce
inthis test. The basic apparatus for the tail suspension assay
consisted of a yellow 10 plastic c%rle(%l X 45 x 10 cm divided
for four arenas 25, 20, 20 and 25 crn-wr%e—separ ated by yellow plastic
floraeld ! benzbfd . A ldiexirs2udinedhyl)-

rubber clip (7 cm I ong) att —,.A ;gt[ Bi Ei@:; ﬁ }')d that was pl aced
on the top of a testing cha%ra' i E% %bts deep di nensi on.
Each experinmental session was vi deotaped and &Ral d for four

animals in 15 the real ting by
Clever Sys Inc.). The conput &y
calibrated with the use of an doseq wi tH | orazepam whi |l e
justification of novenment e 2 et W th the high dose of
desi pram ne treated animals. Control, vehicle treated ani mals and

ani mal § treat ed®iRighicsrsseinl (B8 awimmnl) grdgomsdinm chdanats (5-64 ad

20 settin i i a HeJ
and . cs7BI %n}'h@ ?%?%E?Qiﬂﬁﬂ’f‘gédﬁ@?( ga’l“b?@‘)fﬂé’%ﬁ;%m‘g?érg? 4 A
yel | ow bacdkgrdunas aesed sag the reakiion mixtweavas stirtsd et 63kipr&drin Tas
used to r - ] i . :
conpound 5 Gao BHRTRS ks Toolld sfrofhP fmelitnfe hitthef hiteltln oo
mobi | ity wHMatenddl mid angi exjractad witly digthy ediberc(4dizees)i bew ewobivedAcut e

treat Apnt YohRicddiMidrlvhy V@JSF'\‘éﬁté tYrﬁeé‘Withdm% %%%&ﬁ:ﬁp%%%dé{até‘,%ﬁée ith
COFTpOUI’]dS t r at h‘ave otential anti epr essant properti es ecrease ‘f“ne
duration o@riﬂqmﬂl(l\fgﬁ%@rﬁ&e\ﬂmr@adm vaero iongeldes viscaubdil of (23)r2-t he

1ST. Dat S vy h j G aphPad 30
i e ok ORI

Sof twar e, . . n nparison of the effect aof

diferent dosesThoRSA1bAsieNag=2Ariinyothanzo]i Al eties) TEatonc! oih(o.4
anal yses of Ak @aé%%g”@f@rﬂﬁ%dgb%tpwe@ o %.nghﬁabspn“l tiple

conpari son test. x values were cal cul at or DM,

VLX, DEX dnltesespbemd chprigei (B ordhminieipwas eelgied ssiddheanadtiosi mixtireh
one phase g L i r r i1 L d
e var uceopenio aftodt bpBfla BP 06" TREMECd iblite v clitad A

t est. S5Thedighybethes poasidN HeH (350 iy @nd theorghinic Eysames sapargedpodnd

#8 in the - t in
0 5% of it FafEsOaA AN ERPSD B0, SRERANRRR (188 piLIoRABd AR S,
venl af axi riFineyidrpd{YIafia) mnarruaporatre Jn virushtondeld light yellanegolichoD. 5%
met hybgel |1d|epe-£8dirdaE @é@@@&@;ﬂﬂ)oh‘l@b@}él&ﬁﬁ;&&%‘%&@ﬁ@%}ﬁfbﬁl-ﬁ% of

met hyl cel l ul ose in water by 10 sonication. Al drugs and vehicles
were adni n@eddéstial Iy (p.o.) by gavage in a vol ume of 10 mkg. The

m ce were orderiggd K&k g 70 t; LR¢ b i XRat |
t hei r wei ght was ygnﬁ( EE# gaﬁ@&cgrde Egaugg’gm?}r]\ 7“:?%?,5.13-3]@3:]{ Ic—)lgfﬁllf-l)ﬁ
%

pl astic cdH8d (at1dh At d3gdatiiiled @ (M At 6-0Bdd\wt=h6.8a11.7 Hz,
aut omat ed {3y b2aAR rs light/dark cycle and access to water and a
commerci al rodent food ad libitum. roup was divided

Thi s
into éPght expel¢!HBme-¢-suionicarid k&S ke 7edichlont-2&dibydrrbamzol hdddiexipe
control s (dMmetMiPestBd-08.0 & 2015l tiicilvasl 08@Sirletnie §8ids¥Rint RRiHaGMIde
(LOR) at 5 ng/kg. Each_ experinent consisted of seven 20 treatment
gr oups Wi t(ﬁ%ugS BHTRR DS@Fr (7Tt B ang hegted togefivg foml Rapeoigd fo room
exper i NentieWicPatiss dnd poared nt® vigoRSAMHERVBg NeISF {ms 0§ &ndiithéhn girred 80

4, 5 & 6 and 7\!\!%'8) erre exact .replicas_ of each other. This resulted
min. ite’solid was Tiltered and the solid was washed several times with

30 water, 29, NaOH, and water again and then let air dry to vield (28)-2-(6,7-

nmpute@r s tvvar\\gf( pressi on Scan"
Syl ot % bility was
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30 ng/ kg, 120 ng/kg and LOR at 5 ng/ kg were tested. In experinments 7
and 8 the effects of VLX at 6 ng/kg, 12 ng/ kg, 30 ng/ kg, 60 ng/Kkg,

120 g/ kg apsladeidysads S o/ kg were tested. In the coursepg{.mg{?gm%%gy
one nouse died due to m ss-dosing in the group treated

Compound #8 12 ng/ kg, so this group consisted of seven aninmals on the
end of the study. Conmpound #8 and all tested antidepressant drugs
decreased immobility 5 tinme and increased nobility tinme in CH3/ Hed
mce during a 7-min testing. session. Conpound #8 effects were

S oni 11 cordieiore S UGAR bahed Bk io iRl kot C2al €0 6.
treat ?d W?Q%z/ehlac\fd@te powderyso!ale\/l ;af f ectg \\/\//ere fS]E at ![ stically

a " effects
SOl St fanl 1o o1 wite diiv ) so B ettt WX nShrEINS (158 Bcaa e
were st alt i 19t5te& (80 ?&L‘%@% r?ﬁzd at reg;xéme ﬁzg:lengjdo@d to rolom teBl)ratind.
Erna% val upg Highia s & 3%%% &o‘?] mfst %483;?{‘;1] e &y

regreSS|on anal ysi s Max va ues ar e
bel ow. EDggactpnmixtves waks dben stiwed fanidiniri. tWI’BtacBahﬁMels mlgermaaednot

f |
Compound Aipshad W ih BXOH LIRS RAdT e K1 v et Falel ip,
not di ffer\@ﬁﬁotfﬁﬁrﬁqlﬁemﬂﬁowaalpaéﬁloﬁed @memdlewy(etﬁ'mrﬁmmwm ues
cal cul at ecﬁc{u@oubrﬁ%Hl "Itﬁé %Qﬁ)}fr@mer'sbbbtl yfead) edswzge(?é%{% feX/I;apgTa}ted

di fferent for Conpound wer e Si | can
testedOantlﬂdéﬁﬁ‘éé%éd’d‘?ld‘ﬁ]‘ésmml@ﬁfﬁ 1a~wlnm1|ejbylﬁ(@s7 Cinlnraii3+#8 was

glosovéozgio%d‘?rbqﬁp{zé? U%\(@g% ypen than antidepressant drug values. 25
5751PCT/'US2006/'048538 Tabl e 3: ED50 and Emax Val ues for
Di fferent DrugsH NMPCPER): MBS (s 9Hllr®;§6li§) Hd), 2K (SEM EDsd 1@ Hz,
Crpd #8 3.y 24915(% Sl 4% WM 185 foP (& 7053 HE%R) |
A portion of the oil (3.8 g, 16 mmol} and sulfamide (3.1 g, 32.4 mmol)
15 were refluxed in dioxane (100 mL) for 2 h and the crﬁde product was purified by
flash column chromatography (DCM:MeOH 20:1) to yield the title compound as
a white solid, which was recrystallized from ethyl acetate / hexane to yield the
titte compound as a white crystalline solid.
MS [M-HT"311.0
20 mp 119-121°C
' [oJp = -53.4 ° (¢ = 1.17, M)
'H NMR (DMSQd6): 8 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:
25 Elemental Analysis:
Measured: G, 34.52; H, 3.22; N, 8.95; Cl, 22.64: S, 10.24
Calculated: C, 34.64; H, 2.68; N, 8.87; Cl, 22.94; S, 10.35.

30
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VLX 21.1 8.4 -2.1 -44.4 DLX 61.5 20.9 3.6-119.3 Drug Emax/0 of C SEM
EMS% CI Cnpd #8 95.6 13.0 59.4:131.7 DM 195.7 24.9 126.7 - 264.7 VLX

412.6 53. Qyg8n7drsrsP62. 2 DLX 175.5 28.3 PCT/US2006/048538

Example 11 .
(28)-(-)-N~(7-Aming-2,3-diliydro-benzo1,4]dioxin-2-yimethyl)-sulfamide

(Compound #36)
C{\ /NH2

H,N O i~ 5
N\
O

5 (2S)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide
(1.2 g, 4.15 mmol), was prepared from 4-nitrocatechol according to the process
outlined in Example 4. The (2S)-(-)-N-(2,3-Dihydro-7-hitro-benzo[1,4]dioxin-2-
ylmethyl)-suifamide, was then combined with 10% Pd/C in methanol (120 mL)
and shaken under hydrogen atmosphere {39 psi) at room temperature for 3 h.

10 The solids were filtered and washed with 10% M in DCM and the filtrate was
evaporated in vacuo to yield crude product. The crude product was dissolved

in 0.2 N HCI (25 mL}, frozen and lyophilized to yield the title compound as a
white flaky solid, as the corresponding hydrochloride salt,
MS (M+H)* 260

15 "H NMR (DMSO d6): & 10.2 (bd s, 3H), 6.88 (m, 1H), 6.85 (s, 1H), 6.74
(dd, J = 2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88 (dd, J = 6.7, 11.4 Hz, 1H), 3.04 (m,
2H)

Example 12
20 (28)-(1)-N-{7-Methyl-2 3-dihydro-benzof1.4]dioxin-2-ylmethyl}-sulfamide
(Compound #19)
O
\\S,,NHQ

HsC 0 _
N\
O

Title compound was- prepared according io the procedure described in
Example 4 above, starting with 4-methylcatechol, to yield a white solid, which
25 was recrystallized from ethyl acetate/ hexane to yield the title compound as é
white solid.
MS [M-HJ 257
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96.9 -254.2 Immobility Drug ED50 ng/ kg SEM EDso O Cnpd #8 5.6 3.3
1.7 -12.1 DM 27.4 16.0 11.3-55.0 VLX 25.0 15.4 8.8 - 55.1 DLX 31.4

15.7 22. 4 wo4s7R74%19 Emax% of C SEM EM5% Cl Cnpd #8  peT/US2006/048538

"H NMR (CDCI3): § 6.76 (m, 1H), 6.66 (m, 2H), 4.80 (m, 1H), 457 (bd s,
1H), 4.40 (m, 1H), 4.28 (m, 1H), 4.03 (dd, J = 6.9, 11.4 Hz, 1H), 3.45 (m, 2H),

2.25 (s, 3H).
Elemental Analysis
5 Calculated: C, 46.50; H, 5.46; N, 10.85; §, 12.41
Found: C, 46.65; H, 5.60; N, 10.84; S, 12.61.
Example 13
Dominant-Submissive Relations (DSR) in Rat In Vivo Assay
10 The DSR assay is divided info iwo 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
freat mania. The RSBM, wherein the submissive animals are treated with test
15 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 Wilmington, MA were used in this assay. Shipments of rats were
received at two-week intervals. Each shipment went through five-day

20 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 housad four per cage. Access to food was restricted to one
hour per day after testing on Monday through Thursday. After testing on
Fri.day, rats had free access to food until being fasted again on Sunday. Atno

25 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. Atthe conclusion of experiment rats were sacrificed by
decapitation, the trunk blood and brains were collected for in vitro experiments
and drug concentration measurements.

30 The basic testing apparatus consisted of two chambers connected with a
tunnel only large enough to allow one rat to pass through at a time. Onthe .
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
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22.2 6.1 2.8 - 41.6 DM 38.5 6.3 18.5- 58.5 VLX 631 11.1 284 - 98.9
DLX 80.4 6.4 59.9- 100.9 In summary, studies described in

thi s exampke@ 26h@ys7hat Conpound #8 has anti depr essant - lpickRisagok/baskisY -
as neasured by the tail suspension test. The 5 ED50 for Conpound #8

was calculated as 3.6 2.9 ng/kg and the Emu cal cul ated as 22.2

6. 1. % under the condition of our study. Exanple 15 Forced Sw m Test

(Acutel 10The Forced Swmtest (FST) is a comonly used procedure to

screen conpounds for possible antidepressant properties. This test is

| k i | i e o >
Tanks 111 120 CO VG oy oot aoar e (oGt eis A oy tuk il | o
i mobi | i t golpehalines, dhe satsi depiswetmeolaradfor theopwigose of Fiseodraniis

ur at 1 on S TOREoRREARE BRATH e oBlbale BEN O st of Adimg bs
clini cal | haeecowéortatile depessathedeeds, bonpuaradmalstdarudiintomilk cluiing cal
ot ent] a1 HRONE- B AR ELRR SeBEhR, rgng Abe iUl S s, St
wer e di ssinl thedeederliesby afich rat was recorded by the video tracking software and
saved into a text file, L
The test began with a random assignment of rats into pairs. Each
member of a pair was placed in an opposite chamber of the testing apparatus.
10 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
been a significant difference (two-tailed t-test, P<0.05) between the average
15  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 occasidns.
ldeally there were minimal reversals during the acclimation week as well.
20 About twenty-five to thirty-three percent of the initial animal pairs achieved
these criteria and only these pairs were continued in the study.
Terminal blood samples (0.5—1.0 mL) were collected post experiment |
into heparinized tubes. Blood samples were centrifuged for cell removal, and
200 L of plasma supernatant was then transferred to a clean vial, placed on
25 dryice, and subsequently stored in a -80°C freezer prior to analysis, Two
hundred microliters of acetonitrile containing internal standard was added to ‘
100 Ll of plasma or brain tissue to precipitate proteins and/or tissue residues.
Samples were centrifuged and supernatant removed for analysis by liquid
chromatography-triple quadruple mass spectrometry (LC-MS-MS). Calibration
30 standards were prepared by adding appropriate volumes of stock solution
directly into blank plasma or brain tissue homogenates and treatéd identically
to collected samples. Calibration standards were prepared in the range of 0.01

to 10 uM for quantitation. LC-ESI-MS/MS (negative mode) analysis was
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5 Venl af axi ne and desi pranmine were dissolved in water. Al drugs and
their vehicles were admnistered orally (p.o.) by gavage in a vol une

of 5 m/Kgyo 200707575Mal e Spraguetaw ey rats (140 to 160 P@)”Ufsg Phassss
Charl es River Laboratories WI m ngton, MA were used. Th'e an@ma )

went through a five-day quarantine period before being subjected to
t he experinental procedure. 10Animals were housed in *groups of four
in plastic cages at an anbient tenperature of 21C to 23C with an
automated 12 hour |ight/dark cycl e and access to water and comerci al

routine beddoRes RAIAR pIE el flo kAR B bl &7 115,

st udy vvasckxlamctdae@ﬂcmirm foir theetgsécompotisdt esting the effects of

ventaf axi ne) *ans gy alfeEn ke eep RSB Ge SRR oo,

Each expeandsnbmissings Eateduemé deteranindd BaAMON A gisigp@raphachPrisn

Two conseedi PR GaBrPRlrare g S B G rolRBE TR kR o
exact rept- teshPod. Oéhcﬁom;:m:soni iege neesdd batdeen ieatmeal groupsarsing
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20 session. There were two swi m sessions in each experinment. First, a
pre-test swimsession for 15 m nutes was perforned. Follow ng 48
hours | at yougsnds7kest session of 5-mnute duration. Upeh, cofph&kison
of a swi msession, each 25 animal was placed under a heat lanp I1n a
cage with soft bedding for approxinmately 15 mnutes to prevent

hypot herm a. Animals were pre-treated with a vehicle or test cdnpound
after ) conpleting the pre-test swi msession, then 24 hours |later and
then shortly prior to the 5-m nute test session; i.e., three
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starting at the first week and continuing through the treatment duration of 5

30 weeks. Atthe highest dose, (120 mg/kg) Compound #8 DL values were
significantly different from the contro! group after first week, however, this
significance dissipated after the second week of treatment.
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Fluoxetine treated animals (10 mg/kg) consistently showed increased
submissiveness during first week of treatment. In comparison with fluoxetine
treated animals (10 mg/kg), Compound #8 treated grbups 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 nommalized 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 t4test. The first
day of consistent lack of statistica!l 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 ’Ereatment with Compound #8 at 2.5 mg/kg and 120.0
mgarkg. ‘ '

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 + 28.5% (SEM) for the 2.5 mg/kg, 12 mg/kg and 60 mg/kg dose
respectively and was also not significantly different between these doses.

In summaty, 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 Enax
of 131.4 +£4.7% [Cl = 111.3 — 151.5].

In this assay, Compound #8 reduced submissive behavior indicating that
the compound is active as an anti-depressant agent.
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Exanple 16 5Chronic MId Stress Mddel (Chronic) 1In the chronic mld
stress (CM5) nodel rats subjected to a variety of mld stressors for
a prol ongegp pRFhedsof tinme show, anong ot her behaV|our§hTﬂﬁhﬁ&ﬂ%§hcal
and physi ol ogical inpairments, a substantial decrease in

responsi veness to rewarding stinmuli. This deficit is usually

nmoni tored by a 10 decrease in the consunption of the 1% sucrose
solution, but can also be seen in other tests, such as place
preference conditioning.or intracranial self-stimulation. Since the
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WO 2007/ 075751PCT/ US2006/ 048538 variance with three between-subjects
factors (stress/control, drug treatnents and successi ve sucrose

tests). Thewbi58@F575 LSD test was used for the post-hoc Wﬁdﬁﬁw%
of nmeans. 5Chronic mld stress caused a gradual decrease I1n the

consunption of 1% sucrose solution. In the final baseline test, al
ani mal s drank approx. 11 g of sucrose solution. Following the initial
two weeks of stress, intakes renmained at a simlar level in controls
but fell to approx. 6 g in stressed animals, resulting in a

i gnifi ffect. [F(1,84) = 87.204: 0.001] . h .
3 11 er ence o0 BER EeABEbRD AP AR E: Phe EBoa R arenta) saaefragpn or
vehi cl e, peusiesiitddgafThei EDdcand Exglvafues wére doenpeared essirgf twidiway ANOVA
experi ment .

C red to vehicle adm nistration, |mpramne
was inacti\?QdiBnDn(:f%@é?'ﬁéQﬁFgg?%nt effect: F(1,84) = 1.578; NS] and
caused significant Treatnent effect: F(1,84) = 22.651; p<0.001 and
Treat mrept x Wee interactiopn: E(5 84) = 2. 717:. . p=0 5] in .
st resse% ani mal Ié?‘e]sq%rﬁgl'%lsswsﬁ/g%ggfe Qr"h%“t{ﬂ%’ ??‘F&E'ﬁ)%d %Wﬁ &in
[ Tr eat nent thef CehiHe FniceBWas avallafs]. GiSinpandd gdusas ssspgerideddam5% of
Tr eat ment ; 84) =.35 724: .p<0.0 nd.. Tr eat pent \eeks
Mhteracti ofiofibenlfode. Rosfiud ol ifgHarn buPHeule LAY Venbreie
c;)npar eg t ()Vwmnmd@ilmraasine(IBM|)t wbic:aats;_ﬂe disscdvert iosme‘i’/mmlmldmluml? .c.;mdf
stressed a i figcan er, four. weeks
i L R KT e S P
ef f ect 1Qwas spuicatian.néd drivgs aad tvehicle@neest adrsinederadi orally (mo.) H§@avdgd in
not respong Jo‘?ur?‘n@@quoarﬁyk?bt reatment but.it was not excluded fromthe

statistica anaﬁlm S. npared to vehicle admnistration, Conpound
#8 di d not causdheginisegueiei adatedl’ weehenid afid stthe baginaing vbexperiment

i mai s, § R Rt W AUE o AAERAREe RousctiRlorsuns BBukiPinstie) o
depr essi oncagesapae ahbiesORrygiatate of :E_t"tGJtheES"ASWiikl afied igomiatexivh2/a
Chroni 5 So?l'oﬁl‘s Iﬁ‘iﬂ’tﬁfﬁk c aé\éﬁd access i ngteggarﬁ%\éér gélﬁibwc{rgﬁ'l po%@-%t éc{o_q ?(i{e

T
i ntruder assay 1S used to screen coﬁ%oun epressan
activity. @bitwound . #8 was tested in this assay, with the assay run

20071 075751pCT] CILREP B BUETIER dBfpbadifil oding plBecsor
Rut her, E. CoHapamah#s,Reisiteckegntiols (WhéﬂhhﬁﬁlX)&Taﬂiﬁe@etd&aﬂandGZ
St anday d” dBePepYE fonizel (LOM A iRy, Bt oberfidioohBled %R0 Mg
conpoudds, treatmentsarerpd withdou( enigtdly per grouphiAtadal @R awmasoppounds
oy cabeReTPAGR BEd 00T Bepbudl SRR OV, £ 2o ¥
on Sucr oseandi7akd) 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
25  the vehicle treated grouh, the effects of DMI at 6 mg/kg, 12 mg/kg, 30 mg/kg,
60 mg/kg and 120 mg/kg and LOR at 5 mg/kg were tested in experiments 1
and 2. In experiments 3 and 4 the effects of Compound #8 at 6 mg/kg, 12
mg/kg, 30 mg/kg, 60 mg/kg, 120 mg/kg and 240 mg/kg were tested. In
experiments 5 and 6 the effects of DLX at 6 rﬁg/kg, 12 mg/kg, 30 mg/kg, 60
30 mg/kg, 120 mg/kg and LOR at 5§ mg/kg were tested. In experiments 7 and 8
the effects of VLX at 6 mg/kg, 12 mg/kg, 30 mg/kg, 60 mg/kg, 120 mg/kg and
.LOR at 5 mg/kg were tested. In the course of the study one mouse died due to
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Dose Sucrose Intake Mean SD Treatnent Mg/ kg Week 3 Week 4 Week 5
Vehicle - non-stressed 0 90.2 2.5* 89.0 -s- 4.2* 91.7 2.1* Vehicle

- stressed Wo%be7/075780. 7 69.3 14.-. 7.5 66.3 6.1 | m pramd@usioosnassss
non-stressed 10 87.9 - 2.7 89.7 5.3 91.0 - 3.7 Impramne - stressed

10 70.5 s- 19.5 78.3 15.1

miss-dosing in the group treated with Compound # 8 12 mg/kg, so this group
consisted of seven animals on the end of the study.

Compound #8 and all tested antidepressant drugs decreased immobility
5 - time and increased mobility time in GH3/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 determined in comparison to parallel
controls treated with vehicle. |

DMI effects were statistically significant at 12, 30, 60 and 120 mg/kg.

10 VLX effects were stétistically significant at 6, 12, 30, 60 and 120 mg/kg. DLX
effects were statistically significant at 60 and 120 mg/kg.

EDsgs and Emax values were calculated from these resuits by non-linear
regression analysis. EDsp and Emax values are listed in Table 3 below. EDsp
values calculated for immobility and mobility were naot significantly difierent

15  across treatments. The EDsg value for Compound #8 was significantly lower
than the EDsp value for DLX but not different than the EDsp values for DMI and
VLX. The Emax 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
20 significantly lower fhen than antidepressant drug values.

25

30
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73.6. 19.4 Venl af axine - non-stressed 10 88.4 9.1 91.5 -1- 5.6 87.9
15.0 Venl afaxine - stressed 10 74.5 16.7 76.1 18.2 73.3 17.6..

Compound #8wyp A@Mrsisfessed 60 90.9 3.5 92.3 1.4 88.9 ;%&dg@gﬁgp
#8 - stressed 60 92.1 3.2* 89.5 6.9* 92.4 :-...1- 45* C%moun -

non-stressed 120 83.6 -s- 22.1 91.3 4.6 89.3 -s- 5.1 Conmpound #8 -
stressed

Table 3: EDsy and Enax Values for Different Druqgs in the TST .

Mobility '

Drug EDss ma/kg SEM EDso Cl
Cmpd #8 3.6 - 2.9 -4.6-11.8
DMI 24.4 8.0 -0.5- 49.3
VLX 21.1 8.4 -2.1-44.4
DLX 61.5 20.9 3.6-119.3
Dru& Emax %% Of C SEM Emax Cl
Cmpd #8 95.6 13.0 59.4-131.7
DMI 195.7 24.9 126.7 - 264.7
VLX 412.6 53.9 263.0 - 562.2
DLX 175.5 28.3 96.9 - 254.2

Immobility
Drug EDs, mg/kg | SEM EDgp cl
Cmpd #8 56 3.3 1.7 -12.1
DM 27.4 16.0 11.3-55.0
VX . 25.0 15.4 8.8 - 55.1
DLX 3t.4 15.7 224 -426
Dl'ug Emax % of C SEM Emax Ci
Cmpd #8 22.2 6.1 28-41.6
Dt 38.5 6.3 18.5-58.5
VLX 63.7 11.1 28.4-98.9
DLX 80.4 6.4 58.9-100.9

In summary, studies described in this example show that Compound #8
has antidepressant-like activity, as measured by the tail suspension test. The
5  EDs for Compound #8 was calculated as 3.6 £ 2.9 mg/kg and the Emax

calculated as 22.2 + 6.1% under the condition of our study.

~ Example 15
. Forced Swim Test (Acute)

10 The Forced Swim test (FST) is a commonly used procedure to screen
compounds for possible antidepressant properties. This test is also known as
the behavioral despair test. Rodents placed in familiar tanks filled with water

present a wide variety 61‘ escape or immobility behaviors. Antidepressant drugs

from different classes markedly increase escape behaviors and/or decrease
15 latency or duration of immobility. Since these eifects are characteristic of

clinically active antidepressants the compounds with unknown clinical activity
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120 76.1 20.8 75.5 20.6 87.47.9* * statistically significantly
different fromvehicle stressed aninals 10 Table 6: Resident |ntruder

Ef fect on Leoompimsrsfctivity Treatment Dose ng/ kg LoconDg@iyddbaidisssb
Rearing Mean SD Sniffing Up Mean SD Sniffing Dow Mean SD ,

Vehicl e non-stressed 0 week 1 8184.7 1597.2 week 5 8102.3 -1-
1805. 6*

showing such effects in the FST are interpreted to have potential to treat
human mood disorders.

Compound #8 and maprotyline were dissolved in 10% solutol.

5 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.
Male Sprague Dawley rats (140 to 160 g) from Charles River

Laboratories Wilmington, MA were used. The animals went through a five-day
quarantine period before being subjected to the experimental procedure.

10 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
access to water and commercial rodent food ad libitum. Animals wet:e not
handled more than fof the routine bedding change prior to pre-test swim
session.

15

The study was divided into six experiments testing the effects of
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

20 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
number of eight animals per treatment group at the end of the study. One
treatment group of n = 4 animals in each experiment was a vehicle treated
group. In addition to the vehicle treated group, the effects of desipramine at 3

25 mafkg, 6 mg/kg, 12 mg/kg, 30 mg/kg and 60 mg/kg and lorazepam at 1 mg/kg
were tested in experiments 1 and 2. In experiments 3 and 4 the effects of
Compound #8 at 3 mg/kg, 6 mgrkg, 12 mg/kg, 30 mg/kg, 60 mg/kg and 120
mg/kg were tested. In experiments 5 and 6 the effects of venlafaxine and
maprotyline at 12 mg/kg, 30 mg/kg, and 60 mg/kg were tested. In the course of

30 the study one rat died due to miss-dosing in group treated with desipramine 12
mg/kg, so this group consisted of seven animals on the end of the study.

The basic apparatus consisted 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
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automated version of the FST was used to pérform the experiments. Plumbing’
for automatic filling and emptying water connected the four cylinders. Cylinders
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. !mmobilim: the animal floats
motionlessly or makes only those movements necessary to keep its head
above water; Climb: the anin‘f_al vigorously moves vertically while scratching the -
wall around the cylinder; Swim: the animal moves horizontélly 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
imimobility, 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 duting 5-minute test
session.

There were two swim sessions in each experifnent. First, a pre-test
swim session for 15 minutes was periormed. 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 ’
complieting the pre-test swim session, then 24 hours later and then shortly prior
to 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
maxirmnal electrostiock seizures (MES) test.
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Data were analyzed using GraphPad Prism software (GraphPad
Software, Inc. San Diego, CA}. For the comparison of the effect of different
doses for various drugs on immobility in the FST one-way ANOVA was used
followed by Dunnett's multiple comparison test. The ED5p and Eqax values
were calculated for desipramine and Compound #8 using non-linear regression
analysis with a one-phase exponential decay equation for curve fitting. The
EDso 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 ma/kg, 30 mgrkg, and 60 mg/kg. The calculated EDsg for
desipramine was 2.0 & 0.1 mg/kg (Cl = 1.3 — 3.3 mg/kg) and its Enay Was 50.0
8.4 seconds (Cl = 31.8 — 57.7). The effact of treatment with Compound #8 was
statistically significant at 12 mg/kg, 60 mg/kg, and 120 mg/kg compared to
vehicle treated controls. The large variability between individual rats rendered
the effect of the 30 mg/kg dose of Compound #8 not significantly different from
control. For this reason the immohility data for 30 mg/kg dose were not used in
the EDsp calculation. The EDsg calculated for Compound #8 was 5.6 + 0.6
mg/kg {Cl = 2.2 — 15.6 mg/kg) and its Emax Was 67.0 + 11.6 seconds (Cl = 30.3
- 103.8). The EDsg value for Compound #8 was significanily different from'the
EDso value for desipramine at p < 0.001 (iwo tail t-test). There was no
statistically significant difference between Eqay 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 venllafaxine and maprotyline. However,
there were too few déta points to caiculate an EDsg for these two drugs.
Lorazepam (negatiife 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 the FST. -
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Table 4. ED5j and E ., values for Compound #8 and DMI in the FST
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EDgsp SEM SEM
mg/kg EDso Cl EDgo Emax % Emax Cl Emax
Compound #8 5.6 0.6 2.2-15.6 57.0 i1.6 | 30.3—103.8
DI 2.0 0.1 1.3-33 50.0 8.4 31.8-57.7
Example 16

Chronic Mild Stress Model (Chronic)

In the chronic mild stress (CMS) model rats subjected to a variety of mild
stressors for a prolonged period of time show, among other behavioural;
biochemical and physiological impairments, a substantial decreasé 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-
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.

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 maintaineél ona 12-h
light/dark and in a constant temperature (22 + 2°C) and humidity (50 & 5%) .
conditions. ' .

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
monitored, under similar conditions, at weekly intervals throughout the whole
experiment, '

. On the basis of their sucrose intakes in the final baseline test, the
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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
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
5 illumination (lights on and off every éh), two periods 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. Control animals were housed in separate
10 rooms and had no contact with the stressed animals. They wete 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 further into matched
15 subgroups (n =8}, and for subsequent five weeks they received once daily
intraperitoneal administration of vehicle (0.5% methylceliulose, 1 mifkg),
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
20 the last drug injections. After five weeks all treatments were terminated and
24h later the blood and/or brain samples were collected fromall 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
25  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 sacrifice 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). The EDTA blood was centrifuged directly at 1500 xg for 10 min at 4°C.
30 The plasma was aspirated and stored in Eppendorf tubes at -70°C.
Additionally, 2 lots of 20mt of plasma from naive animals were prepared for
_generating a compound standard curve for bioanalysis.

All results obtained in this study were analyzed by multiple analyses of
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variance with three between-subjects factors (stress/control, drug treatments
and successive sucrose tests). The Fisher's LSD test was used for the post-
hoc comparisons of means.

5 Chronic mild stress caused a gradual decrease in the consumpticn of
19% 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, resuliing
in a significant Group effect [F(1,84) = 87.204; p<0.001]. Such a difference

10 between control and stressed animals treated with vehicle, persisted at similar
level for the remainder of the experiment.

As compared to vehicle administration, Imipramine was inactive in
controls [Treatment effect: F(1,84) = 1.578; NS] and caused significant
Treatment effect: F(1,84) = 22.651; p<0.001 and Treatment x Weeks

15  interaction: F(5,84) = 2.717; p=0,025] in stressed animals. Similarly, -
Venlafaxine was inactive in conirols [Treatment effect: F(1,84) = 0.208; NS]
and caused significant Treatrment effect: F(1,84) = 35,724, p<0.001 and
Treaiment 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

20 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 excluded from the statistical analysis.

As compared to vehicle administration, Compound #8 did not cause

25 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 modei of depression.

Example 17 .
30 Resident / Intruder Assay (also known as Chronic Scocial Stress Assay)

The behavioral resident / intruder assay is used to screen compounds

for anti-depressani-like activity. Compound #8 was tested in this assay, with
the assay run according to the procedure as described in Rygula, R.,
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Abumaria, N., Flugge, G., Fuchs, E., Ruther, E., Havemann-Reinecke, U.,
Behavioral Brain Research, 162 (2005), pp127-134.
Tables 5, 6 and 7 below, list the mean and standard deviation values for

measured parameters, for the following compounds, administered p.o. (orally):
5  vehicle, control 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 Mean = SD _
Treatment mg/kg Week 3 Week 4 Week 5
Vehicle - non-stressed c 2902 +2.5% 89.0x 42" 91 721"
Vehicle - stressed 0 51.7 + 26.7 69.3x75 | 66.3 6.1
Imipramine - non-stressed 10 87.9+27 83.7 £ 5.3 91.0+3.7
Imipramine - stressed 10 705£19.5 | 78.3+15.1 73.6.x19.4
Venlafaxine - non-stressed 10 88.4 + 9.1 91.5+5.6 87.89x15.0
Venlafaxine - stressed 10 74.5+16.7 | 76.1 +18.2 73.3x+17.6 °
QCompound #8 - non-stressed 60 90.8+ 3.5 923x1.4 88974
Compound #8 - stressed 60 92.1 =3.2% 89.5 = 6.9" 92.4 4.5
Compound #8 - non-stressed 120 83.6+22.1 g1.3x4.6 89.3+5.1
Compound #8 - stressed 120 76.1+£20.8 | 75.5+20.6 87 .4+ 7.9*

* statistically significantly different from vehicle stressad animals

10

Table 6: Resident Intruder Effect on Locomotor Activity
Dose ‘ Locomator Rearing Sniffing Up | Sniffing Dowr
Treatment mg/kg Mean = SD Mean +SD | Mean xSD Mean = SD
week 1 week 1 week 1 week 1
. 8184.7 = 1587.2 50.8 = 10.27 47.8+986 245 +4.9
Vehicle week 5 week 5 week 5 week 5
non-stressed o 8102.3 % 1805.6" 46.8 £ 7.6 43 x 6.6" 29.8+ 53"
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5858.5 708.2 26.5 Li:

week 5 week 5 stressed 60 7080.9 1238. 7*
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week 1 week 1 week 1 ‘week 1
5816.8 + 1589.6 28+ 11.2 27.5+ 1038 158+57
Vehicle week 5 week 5 week 5 week 5
stressed 0 3920.8 + 887.3 18 £ 9.1 145+£6.7 9+26-
week 1 week 1 week 1 week 1
8162.8+ 929.9 51.6+12.6 48.1 £10.3 25.8 +4,9
Imipramine week 5 week 5 week 5 ' week 5
non-stressed 10 7278 + 1030 421 £ 2.9 37521 26452
week 1 week 1 week 1 - week 1
6037.8 + 1382.8 30+9.5 27579  14.4x4.4
Imipramine week 5 week 5 week 5 . week5
stressed 10 5642.8 + 998.6 27.8+74 24.3 5.1 17.83 % 3.4*
week 1 week 1 week 1 week 1
8094.9 % 1832.7 483+ 11.2 43.3x8.9 27152
Venlafaxine week 5 week 5 week 5 week 5
non-stressed 10 8078.6 +1665.2 40.1 = 8.9 38.6x7.7 C 2747
week 1 week 1 week 1 week 1
6233.6 + 1087.2 30.8:6.6 28.6+6.5 14.9+3.5
‘Venlafaxine ) week &5 week 5 week 5 week 5
stressed 10 6250.1 +789.2* 35174 '33.1+£7.5 18.3 = 3.6
week 1 week 1 week 1 weoek 1
8288.6 +2117.6 49.6 8.7 44.1 + 9.4 20933
Compound #8 week 5 ‘week 5 week 5 week 5
non-stressed 60 7922.9 + 1476 37.4+115 | 33.4+11.2 23.5+£6.4
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* | 32.8x10.3 30.6 = 11.1 24.8 = 5.7*
week 1 week 1 week 1 week 1
8056.6 8672 | 421106 | 37.6:8.4 20.8+3.7
Compound #8 week 5 - week 5 .week 5 week 5
non-stressed 120 8648.3 + 1060.9 33.5+59 25.5+ 4.1

36.5+6.3
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37.6 8.4 22.8 3.7 Compound #8 week 5 week 5 .
non-stressed 120 8648.3 1060.9 36.5 -

6.3 33.5 5.9 25.5 .1.-

week 5 week 5
4.1

WO 2007/ 07 5%&Ligezld-5/32006/ 048538 Conpound #8 stressed 12%dﬁ§§8&£43538

6168. 31132.1 week 5

. 64441010. 3*

week 1 29.3 *

7 week 5 30.

week 1 week 1 week 1 week 1
6168.3 + 1132.1 2937 Hh 27.5+6.1 13+3.8
Compound #8 week 5 week 5 week 5 week 5
stressed 120 6444 3 1010.3* 301 £6.4 30475 225 x4.1*

10

15

* statistically significantly different from vehicle stressed animals

Table 7: Resident Intruder Effect on Forced Swim Test

Dose Immobility during 5min:’

Treatment . myg/kg Week 5 Mean = SD -
Vehicle - non-stressed .0 165.5 = 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 10 181.8 + 27.6
Venlafaxine - siressed 10 190.4 + 36.8
Compound #8 - non-stressed 60 164.3 2253
Compound #8 - stressed 60 175.1 £28.5
Compound #8 - non-stressed 120 136.7 = 34.9
Compound #8 - stressed 120 1283374 *

* 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 18

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 580 mg to fill a size O hard

gel capsule.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
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week 1 27.5 * 6.1 week 5 30.4 * 7.5 week 1 13 * 3.6 week 5 22.5 -
4.1* statistically significantly different fromvehicle stressed

ani mal s TabWwe z607//Resitdent | ntruder Effect on Forced Sw @dﬁ&ﬁézoosms:ﬁs
Treatment Dose ng/ kg Immbility during 5mn: Wek 5 Mean :
Vehicle - non-stressed 0 165.5 .-1-. 25* Vehicle - stressed 0 227
:.1.- 40.2 I mpram ne - non-stressed 10 125.3 *. 50.1. I m pramne -
stressed 10 157.5 * 71.6 Venl afaxine - non-stressed 10 181.8 * 27.6

variations, adaptations and/or modifications as come within the scope of the
foHowmg claims and their equivalents.
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Venl af axi ne - stressed 10 190.4 36.8 Conpound #8 - non-stressed 60
164.3 A - 25.3 Compound #8 - stressed 60 175.1 * 29.5 Conpound #8 -
non-stressed 120 136.7 34.9 Conpound #8 - stressed 120 128.3 * 37.4
* * sElaimsstically significantly different fromvehicle stressed
animals 5 npound #8 was active in the resident / intruder
'assay1|ﬁdP@%P?%@“%W%&“Cbnpound #8 woul d be expected to be active as
an anti-depressant. Exanple 18 10As a specific enbodi ment of an oral
conposi tion, 100 ng of the Conpound #8 prepared as in Exanple 7 is

formul ated with sufficient ely d|V|dedftﬁqjoseRpo provi de a total
QQH%I'
M.

amount of 580 to 590 ng tO& fiNY a size O Hardj gelr capsule. 15Wile

t he foregoi ng specificati dhchéGHphe—pN-&GpiNes of the present

i nvention, with exanples } ¥ded for the pu%?oséRaf illustration, it
will be understood that the practice of the thventi dl} enconpasses al
of the usual wvariations, adaptations and/or nodifications as cone

Wi D6 S60080) odcbifarteel BWLAG G BN PG foo U val ent's.

wherein

R1 and R? are each independently selected from the group consisting of hydrogen and lower alkyl, wherein
fower alkyl means a straight or branched carbon chain of 1-4 carbon atorns:
R? is selected from the group consisting of hydrogen and lower alkyl, wherein lower atkyl means a straight or

branched carbon chain of 1-4 carbon atoms;
ais an integer from 1 to 2;
is selected from the group consisting of
] =z 0 ] : R0
(R I R >—§—
. W e
Rk » o
(R%)s | >—§—~ (R)s
. \ N o ’ 0 ,

<P:5)c

and
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4 RORLIIlI (CH2)3N S NII\n2 Ork (1) or a pharmaceutically
acceptabl e salt thereof for use in the treatnment of depression,
wherein RL and R2 are each independently selected fromthe group
consi sting of hydrogen and | ower alk wherein | ower al kyl neans a
strai ght or branched carbon chain of{ carbon atons; R4 is selected
fromthe group consisting of hydro = | kyl , wherein | ower
al kyl means a straight or brsanch ain of s1-4 carbon atons;
ais aninteger froml to @)bls jIrom t h oup consi sting
of (R5)6 (R5)b > 0 (R5).b >

o

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

gach RS is independently selected from the group consisting of halogen, lower alkyl and nitro, wherein lower
alkyl means a sfraight or branched carbon chain of 1-4 carbon atoms;

provided that when

]
. AN
(R%)y Pk
0
(8]
Rs)c
(R%‘*@ }g—
thenais 1.

2. The compound or & pharmaceutically acceptable salt thereof for use as in Claim 1, wherein
R and R?Z are each independently selected from the group consisting of hydrogen and lower alkyl, wherein lower
alkyl means a straight or branched carbon chain of 1-4 carbon atoms;
R4 is selected from the group consisting of hydrogen and lower alkyl, wherein lower alkyl means a straight or
branched carbon chain of 1-4 carbon atoms; '
ais an integer from 1 to 2;

is selected from the group consisting of
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and ~ 0 wherein b is an integer fromO to 4; and wherein c is an
integer fromO to 2; each R5 is independently selected fromthe group
consi sting of hal ogen, |ower alkyl and nitro, wherein | ower alkyl
means a straight or branched cargpn chain of 1-4 carbon atons;

provi ded t hat when (R5)b-# ound or a
pharmaceutical ly ag&g tabl e sd ¢ i imal
wherein RL and R2 adh i s group
consi sting of hydrogen and wer-Gal kyl neans a

strai ght or branched carbon chain of 1- '4 carbon atons; R4 i5 selected
fromthe group consisting of hydrogen and | ower alkyl, wherein |ower
al kyl means a straight or bggnched carbon chain of 1- 4 car bon at ons;
ais an integer from1l to (R cIS selected fromthe group consi sting

of 20k (Rib(R5)b
- Q;E
Rk o
o~ & 0 RPN
(R%); ] (R 2
. o Xy o S

(RS)c

O

wherein b is an integer from 0 to 2; and wherein ¢ is an integer from 0 fo 1;
each R5 is independently selected from the group consisting of halogen, lower alkyl and nitro, wherein lower alkyl
means & straight or branched carbon chain of 1-4 carbon atoms;

provided that when
N 0
Rs)b'_}—
S
@]
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0\5)6 (R5)Db (R5) b and wherein b is an integer fromO to 2; and
wherein c is an integer fromO to 1; each R5 is independently
sel ected fromthe group consisting of hal ogen, |ower alkyl and nitro,
wherein | ower al kyl neans a straight or branched carbon chain of 1-4
carbon atons; provided that when ($§ﬁ% then ais |I. 3. The

| e

conpound or a pharmaceutical ly accept saug t hereof for use as in

s

: | ower al kyl

' -rbon atons; R4 is
selected fromthe group con5|st|ng of h .nd | ower aIkyI,
wherein | ower al kyl neans a straight or branched carbon chain of 1-4
carbon atons; a is an integer from1l to 2; is selected fromthe
group cgpsisting of (R5 )b .1(R5)6 ir----OQA- L

3. The compound or a pharmaceutically acceptable salt thereof for use as in Claim 2, wherein
R and R2? are each independently selected from the group consisting of hydrogen and lower alkyl, wherein lower
alkyl means a straight or branched carbon chain of 1-4 carbon atoms;
R?* Is selected from the group consisting of hydrogen and lower alkyl, wherein lower alkyl means a straight or
branched carbon chain of 1-4 carbon atoms;
ais aninteger from 1 to 2;

is selected from the group consisting of

e —0,
| (R5)r_-§©:0>§—
R5>c

_ 0 AN
O
L
l/
: 0 ;

wherein b is an infeger from 0 fo 2; and wherein ¢ is 0;

each RS is independently selected from the group consisting of halogen, lower alkyl and nitro, wherein lower alkyl
means a straight or branched carbon chain of 1-4 carbon atoms:

provided that when

and
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(R5)6 11 0 wherein b is an integer fromO to 2; and wherein c is O;
each R6 is independently selected Tfromthe group consisting of
hal ogen, | ower alkyl and nitro, wherein |ower al kyl nmeans a straight
or branched carbon chain of 1-4 carbon_atons; provided that when
then a is 1. 4. The conpound or a phgrmaegutically acceptable salt
thereof for use as in Caim3, where{inRllJand R2 are each
i ndependent |y sel ected fromthe groupleofiSi sting of hydrogen and
| ower al kyl, wherein |ower al kyl neans a straight or branched carbon
chain of 1-4 carbon atons; R4 is selected fromthe group consisting
of hydrogen and nethyl; a is an integer from1 to 2; |s selected
fromthe group consisting of 2-(2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2- (benzo[ 1, 3] di oxol y1), 2-(3,4-di hydro21-d:benzo[ 1, 4] di oxepi nyl ),
2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl )« X
2- (6-chl oro-2, 3-di hydro- benz@{%54+bioxinyl), ggﬁ-
fluoro-2, 3- dihydro benzo[ 1, 41di oxi /}/ 2- (chromanyl),
2-(5- f1 uor o- 2, 3-di hydr o-benzo( 1, 41droxi 2-(7-chl oro-2, 3-
di hydr o- benzo[l 41di oxi nyl), 2-(6-chloro- benzo[l 31d|oxoly1)
2-(7-nitro-2, 3-di hydro- benzo[ 1, 41di oxi nyl ),
2 ( 7- metbdnelis 2, 3- di hydr o- benzo[ 1, 41di oxi nyl ),

. (5-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),
2 ( 6-4br BMETROZAAY B piegrreacesipaivadeaptablediigidrepyio) use as in Claim 3, wherein
2- (6, 7-/f @eqﬁﬁéoqr pesgh gdﬁlie atfy@elg(éq¢j@[n1he@1qu @pzmplﬁnyg $f hydrogen and lower alkyl, wherein lower

2- (8 c Kéj‘r”bea? fra'HfH Eh e hRg o BpMIChaI ofi TR ag gomsp- (2, 3-
di hydr ftﬁ %j PUPLORPHIOGKIAGPSY astgethyt
2- (4-rmﬁ?1 1dioxol yl); provided that when is

2-(3, 4- d|hydro 2H—benzo[1 41di oxepinyl), then a is 1. 5. The conpound
or a pharmaceutically acceptabl e sal Ei;ereof for use as in Caim4,

wherein RL and R2 are each i ndepend¢ sel ected fromthe group

consi sting of hydrogen and net hyl; sel ected fromthe group

consi sting of hydrogen and nethyl; a“~s~an integer from1l to 2; IS
sel ected fromthe group consisting of 2-(benzo[1l, 31di oxol y1),

2- ( 2, 3-istHelytelt frixengrafploodkfsthd ab X-(2Bdifydro-benzo[1,4]dioxinyl), 2-(benzof1,3]dioxolyl), 2-(3,4-dihydro-
2- (2, 3-2dibhyedit dlderepilil , 2RGHihak-bagrizd[1,4]dioxinyl), 2-(6-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-
2-( 6- Cﬁq:qw-@)S-Qip)@rctnehzspﬁlpﬁdiqy@yi)z a—gcj]rom]am ,Q’a}((ﬁ-fﬁgdrc)a 3-dihydro-benzo(1,4]dioxinyl), 2-(7-chloro-2,3-
2- ( 7- cHihgirpbepzasLaddiene. o> Bepigrepanzal didieselyivyd-§; mtrzzea&hydro benzo{1,4]dioxinyl), 2-(7-me-
net hyl Hwl-23- ﬂh)ﬂgd}ralbzo éh:lioéi ). é?[ Iar%p ﬁ, ydro -benze[1,4]dioxinyl}, 2-(6-bromo-2,3-dihydro-benzo
..2_ 6- bI“ ox?ylh @'ﬁ%ﬁ}! % Hl olbeﬂ X —é}} (_Sa?ﬁ‘ﬂ’"’ -2,3-dihydro-benzof1,4]dioxinyl), 2-(2,3-
2- ( 6, 7 °nT38 %" W'ﬂ’f"@” gl T‘W RO |

ided tha

is 2-(3,4-dikydro-2H-benzo[1,4]dioxepinyl), then ais 1.

5. The compound or a pharmaceutically acceptable salt thereof for use as in Claim 4, wherein
R1 and R? are each independently selected from the group consisting of hydrogen and methyl;
a R4 Is selected from the group consisting of hydrogen and methyl;

ais aninteger from 1 to 2;
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6. The conpound of Claim1l for use in the treatnment of depression,
wherein the conpound of forrmula (1) is selected fromthe group

consi sting of .

(29)-(- )&Eﬁﬁ teL feshl torr @rouP, Bosihiingynfl B-Ghe ol Zlv[ogohd 1242 Gxdihmdr @ bapkafbditiyymy s @k(d, Brhydro-
e; and PrEPIK E@U‘?W)c%@?'ma@é @FN@%P@-’@&‘H@@UW%@T(é@ﬂoro—% diydogrmroil Aitioxinyl), 2-(7-
sel ect e@efhyl@,ﬁ f{lf'ﬁg&ﬁ?l’& 2 l8HH1) sF-{6rhgpmgf2.3-dihydro-benzo[1 4]dioxinyl) and 2-(8,7-dichioro-2,3-dihy-
(28) (- fmﬁﬁvaﬁéwram@ 2, 3-di hydro- benzo[ 1, 41di oxi n- 2-yl met hyl ) - sul f am

arna utlca accaftable salts thereof for use in the
treat msﬁtF %’T Ff¥ int gpPEgpsion WWI”ahe(qOWP‘)“”@ﬁF%BU'a () igrgplegtpd
ov- up!; R esg??é‘ @{alé%@ﬁ{"a é’“g’éqf? DR EE Py syipmipgi gnd pharmas-
treatne Yee B The conpound or a phar maceutical |y

treat megh,4Q Fn%%é]tn%]yac bl s B &Bgel ks Pebirhe

group con5|st|ng of maj or depressive disorder, uni to %ﬂaﬂepre55|on

t r eatsreRbonipBiradEb @il (FEPr essi on, resi stant depreSS|on anxi ous
depression and dysthym a. 10. The conpound or a pharmaceutically
acceptable salt thereof of any of Clains 1, 7 and 8 for use in the
treatment of depression, mhéﬂﬁﬁg t he deprQ§S|on is selected fromthe
group consisting of major de ve dlsordbL,Nhhlpolar depr essi on,

treatment refractory depr preSS|on and anxi ous
ar ma utuyally accept abl e salt
for e in the treatnent of
' 12.

depression. 11. The conpo
i's maj or depreggjjyve disorder.

t hereof of any of Cains

dépression, wherein the dep

At | east one anti depressant and a conpound of claim’l with formula
(1) PR40R har maceutical |y

accept abf & armﬁc'f“t’ﬁsi%?c@%‘?tabgc?lan lﬁl%r%"f fohuse Wéhﬁtiﬁé‘%wgmep%%oaepr es 5| on 13.
At | @a%e 9&?\%0 iﬁ‘% ,éfa%&ﬁg}f’ ft@ijp ie%gﬁpe(?éﬁ?g‘ agy of%‘almsm }arw 8 for use i Ith treatment

(1) R%p&regéld d from the group consisting of major depressive disorder, unipolar
depression, treatment refractory depression, resistant depression, anxious depression and dysthymia,

aCCeF‘rt aﬁ?&o‘?‘n ?191 Eeletcggﬁﬁﬁpeg% %Xst%?{ géﬁ‘ -N-(6- ch oro 2 d(a %elnéoéf tg«gomgoyﬁwe[tr}%sui

10. The compound or a pharmabeutically acceptable salt thereof of any of Claims 1, 7 and 8 for use in the treatment
of depression, wherein the depression is selected from the group consisting of major depressive disorder, unipotar
depression, treatment refractory depression, resistant depression and anxious depression.

11. The compound or a pharmaceutically acceptable salt thereof of any of Claims 1, 7 and 8 for use in the treatment
of depression, wherein the depression is major depressive disorder.,

12. Atleast one antidepressant and a compound of claim 1 with formula (1)

oo R
(CHz)a——wN—-T“i—-N

o R

or a pharmaceutically acceptable salt thereof for use in the treatment of depression.

13. Atleast one antidepressant and a compound of claim 1 with formula (f)

R* Q0 R
[ & 7 .
(CHz)a—N-—~S—N
I e
N

O
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OR (1) or a pharmaceutically acceptable salt thereof for use in
co-therapy for the treatment of depression. 14. At |east one

anti depressant and a conpound of claim1l with fornula (1) R4A0R1 :
111/ (CFt i'ﬁ?ﬁﬁ%“‘ﬁ”%cﬁe n%zfa” thereogipr uge et @Rt hecrmgntateeptsiibl e sal t
t her epf ARS8 S qﬁ ned par at i o(g ff[or segar at ei si mul t aneous or
sequent I are>U¥& =i} eFf“Flséa a?tcﬁfé‘ﬁc’t”” GBI MR (D 15 The use of at

| east one antidepressant in the manufacture of a conbined preparation
of at |east one antidepressant and a conp%nd of claiml1l with formula
(1) R4ORI 111/ (CFl12)a-N \ 2 OR (1) rCa phatmaceutically
acceptabl e salt thereof rrul@q ous, se arafe or sequential use
in the treatnent of depr&§ e g conmpound of claiml

with formila (1) i \RZ(I)

or a pharmaceutically acceptable salt thereof as a combined preparation for separate, simultaneous or sequential
use in the treatment of depression.

15. The use of af least one antidepressant in the manufacture of a combined preparation of at least one antidepressant
and a compound of claim 1 with formula (1)

vy R
(CHz)a—N—ﬁ——N\
o Ry

or a pharmaceutically accepfable salt thereof for simultansous, separate or sequential uss in the treatment of
depression.

18. The use of a compound of claim 1 with formula (!

R*0 r!
| .
(CHg)y——N—S—N
I M2
o R

or a pharmaceutically acceptable salt thereof in the manufacture of a combined preparation of at least one antide-
pressant and a cornpound of formula ([) or pharmaceutically acceptable salt thereof for simultaneous, separate or
sequential use in the treatment of depression.

17. A compound of claim 1 with formula (1)

R4 O R!
|
(CHz)aMN_ﬁ'“N\
2
0 Rip

ora pharmaceutically acceptable salt thereof for use in the treatment of depression, whergin said treafment comprises
the simultanecus, separate or sequential administration of at least one antidepressant.

18. The compound and at least one antidepressant of any of claims 12-14 and 17 for use in the treatment of depression,
or the use of claims 15-16, wherein the compound of claim.1 with formula (I} is selected from the group censisting

72



(CH2)a RAO R 11l NSNII2 RO or a pharmaceutically

acceptabl e salt thereof in the manufacture-of a conbined preparation

of at | east one antidepressant and a conpound of formula (1) or

phar mac eti@$)daiNH§claee 2 pidapirebesal t 4]didxar2e0hetHyp sulishita biciRetkGutica B PRtk Be salts

or sequénmatepfal use in the treatnent of depression. 17. A conpound of

claiml with formula (I) R4O RL 111/ (CH2)a-N-S-N 11 OR2 (I) or a

phar nife étg jompdung anticat spst abd antideatessantlie nedh the deatrombofidppréskion s deittaremdiairofis, or

depr essinguse appaimed inclaigi 18 whereia thremmpoend RisEs bgthidyeula) inid )t hi(ishjoro-2,3-dihydro-

separ at eengtl! . Jdginehimehylsdfmriest rati on of at | east one antidepressant.

18. The compound and at | east one antidepressant of any of clains

12-14 and 17 for use in the treatnent of depression, or the use of

clainms 15-16, wherein thé,conpound claiml with formula (1) is

selected fromthe group comnsy 9

(28)-(-)-N-(6-chloro-2,3-dih ené,g 1, 4] ditoxig- 2-yl net hyl ) - sul f am

de; and pharmaceutically acce e b@/ egt. 19. The conpound

and at | east one anti depressant for Qise I"A thez,st\t;@’a_at ment of.

depression as claimed in claim 18, or the usejas ai med in claim 18,

wherein the conpound of claiml1l with formula (I) is

(28)-(-)-N(6-chl oro-2, 3-di hydrobenzo(1, 4] cli oxin-2-yl methyl)-sul fam

de: 20. Atieastone antidepressantand a compound selected from the group consisting of (28)-(-)-N-(8-chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmsceutically accepiable salis thereof for use in the freatment of
depression.

21. Atleast one antidepressant and a compound selected from the grciup' consisting of (23)-(-)-N-{8-chloro-2,3-dihydro-
benzo[1,4]dioxin-2-yimethyi)-sulfamide; and pharmaceutically acceptable salts thereof for use in co-therapy for the
ireatment of depression.

22. Atleast one antidepressant and a compound sglected from the group consisting of {(2S)-(-)-N-(6-chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof s a combined preparation
for separate, simultanecus or sequential use in the treatment of depression.

23. The use of at least one antidepressant in the manufacture of a combined preparation of at least one antidepressant
and a compound selected from the group consisting of (28)-{-)-N-(6-chloro-2,3-dihydro-benzo[1 JAldiexin-2-yime-
thyl)-suifamide; and pharmaceutically acceptable salts thereof for simultanecus, separate or sequential use in the
freatment of depression.

24. The use of a compound selected from the group consisting of (25)-{-}-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-
yimethyl)-sulfamide; and pharmaceutically acceptable salis thereof in the manufacture of a combined preparation
of at least one antidepressant and a compound sefected from the group consisting of (28)-(-)-N-(6-chloro-2,3-
dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof for simultaneous,
separate or sequential use in the treatment of depression.

25. Acompound selected from the group consisting of (28)-{-)-N-(8-chlore-2, 3-dihydro-benzof1,4]dioxin-2-yimethyl}-sul-
farmide; and pharmaceutically acceptable salis thereof for use in the freatment of depression, wherein said treatment
comprises the simultaneous, separate or sequential administration of at least one antidepressant.

26. The compound and at least one antidepressant of any of claims 20-22 and 25 for use in the treatment of depression,

or the use of claims 23-24, wherein the compound is (25}{-)-N-{6-chlorc-2,3-dihydro-benzo[1,4]dioxin-2-yIme-
ihyl)-sulfamide:

: Gl . O
) S H
_ Y
T, by
- ] O// SNH,

27. Atleast one antidepressant and a compound of formula (Il
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20. At | east one antidepressant and a conpound sel ected fromthe

group consi sting of

(28)-(-)-N1-(6-chl oro-2, 3-di hydrobenzo[ 1, 4]d|0X|n 2-yl met hyl ) - squanL

de; and pharnaceutlcally ac%ﬁﬁgable salts thereof for use in the

treatment of depression. 21 3| east one ntlﬂﬁpressant and a

conpound sel ected fromthe oroup(§0n5| tin

(25)-(-)-N-(6-chloro-2, 3-l obe 1.4§€ \OX|n 2- ylnethyl) sul fam

de; and pharnaceutlcally i lable saltqqthé?eof for use in

co-therapy for the treatns g depression. 22. At |east one

anti depressant and a conpourid sel@cted fromthe grbl}p consisting of

(25) (-)-N-(6-chl oro-2, 3-di hydrobenzo(1, 41cli oxi n-2-yl nmet hyl ) -sul fam
and., AIALHRGS L S CHA AL G SR b Bed NI £0Lod80A_Combi ned

preparat or separate, sinmultaneous 0Or seq use in the
treatdaemeaglfongg%@p?e%gaqnam%%oma;t}r%dﬂ%ﬁnu%fmfﬂ east one anti depr essant
in the manufacture of a conbined preparatlon of at |east one

anti depressant and a conpound sel ected fromthe group consisting of
(28)-(-)-N-(6-chloro-2, 3-di YOHQ- benzo[ 1, 43di oxi n-2-yl met hyl ) - sul f am
de; and pharnaceutlcally acc-ptable salts tQerbbl; for sinultaneous,
separate or sequential use L-~Rf depression. 24. The
| consi sting of
(28)-(-)-N-(6-chloro-2, 3-¢ ] cl 1 oxin-2-

yl met hypai | fam de; and pharne€ ocal | y acceptabl e;gpl ts thereof in
the manufacture of a conblned preparation of at |east one

antldepressant and a caonpound sel ected fromthe group consisting of
(28) - ( c" Rpa(reac&ﬁlf%!y Bcc?ptgble salt thereof for use in co-therapy for the treatment of depression.

dlhy zo(l.4lcli t | fam de; and pharmaceutically
acceg Jbeggsa.?mm?ﬁg?%o 9?“m%gyﬁuﬁ¥ane separate or sequential use

in the treatnent of depression. 25. A conpound selected fromthe
group consi sting of OCHg

(28)-(-)-N(6-chloro-2, 3-di Hydr 0- benzo[ 1, iﬂgLoNF@ 2-yl met hyl ) - sul f ani
de; and pharmaceutically S s thereof for use in the

t.reat nent of depression, t t conprises the

si nmul t aneous, separate or|lsequenti adm'hi stration of at |east one
anti depressant. 26. The conpsund d at | east one ﬂﬁtidepressant of
any of clains 20-22 and 25 for use in the treatneé of depression, or
t he use of clains 23-24, wherein the conpound is

(2S) - ( °) @ NABCRUPBY ?fP@taQ@dF’HW?QSE‘W@BTeP PEEPRIPUYSR fon separgle iUl SIepusopepaniial
de:  HUep NG Ireaimaqipf depression7 ~ At | east one anti depressant and a

conpou har nac i cal

ccoBt ay B e P B sbiorm b 008 TR 3 WP REE-FOr e BB e
At | eastd dferan gﬁreégant and a conpound of fornula (I111) or a
pharnaceutlcally acceptabl e salt thereof for use in co-therapy for

t he treat nent of depressmnoc&&3 At Ieast(pne anti depressant and a
conpound of formula (I11) Qé _NH,

o) S 1)

or a pharmaceutically acceptable salt thereof for simultaneous, separate or sequential use in the treatment of
depression.

31. The use of a compound of formula (ill}
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or a pharmaceutically acceptable salt thereof as a conbi ned
preparation for separate, sinultaneous or sequential use in the
treatnent of depression. 30. The use of at |east one anti depressant
in the manufacture of a co & preparatign of at |east one
antidepressant and a conpoung of fornula (M\l) NPEH30 NH2 or a

fo 3'§| mA t aneous, Separate
Ent depNEsSyon. 31. The use of a
OCH30 NH2| H orHa anr maceutically
acceptabl e salt thereof i , acture of a conbined preparation
of at |east one antidepressant and a conpound of f@hula (111) or a
phar maceutical ly acceptable salt thereof for sinmultaneous, separate

or sequeiphahadéG@RalyRcdep@oié &8 @B thOharlRRE SR BRbined RrepAatR @ BIRPHAH- R ntide-

f or mul aprédshit hndQEi3pbubt ﬂfﬁonaul@([labﬁ%@rﬁkte@@aﬂy}éccﬁﬁtgﬂﬁaﬁ@k@ofﬁﬁEl&UlF&h&fu@@éparate
f or useorisaquidtiel use edizresnerabf dgpssessi on, wherein said treatnent

conprises the sinmultaneous, separate or sequential adm nistration of
at Ié&s@cmweurantfbrdeprﬂé)ssant 33. The conpound and at |east one
antidepressant of any of Cains 12-14, 17, 20-22, 25-29 and 32 for
use in the treatnent of depression, or the use of any of C ains
15-16, 23-24, 26 and 30-31, gein the andi depressant is sel ected
fromthe group consisting of i mptam ne, amLr b’lzyl i ne, desipram ne,
nortriptyline, doxepin, p jm-gram ne, maprotiline,
anoxapi ne, trazodone, bup chl om prigm rne, fl uoxeti ne,

dul oxetine, escital opram sertraline, paroxetine,

fl uvoxam ne, nefazadone, af ad’ne, m | naci pran,q| eboxetl ne,

m rtazapi ne, phenel zi ne, tranyl cyprom ne, nocl obem Kava- Kava, St.

John' s WghbmaSeufd BREZYBIRInGRl REuse h Y FQIFARE R pe&lof, %érggsaILeréémgﬁcomprlses
rieur okitwd shui@eaR! Rpar@BbagQRhE! SimdREathb b6t MY bABRARsand4. The
conpound and at | east one antidepressant of any of Clains 12-14, 17,

20- 223. TES ePpoad nB2 [dadt ondl Setidepleskdne oftan g atoeaid 120, Fepr-BSSE-Bbnd 82 fof BR in the
use of trashypenybf deprassive, ok FrelBs of2By FL)airdH! sai 328 Bnd SREN @iereit theantidepressant is
ant i depgrledasidnm thesorap|cersistad of imdmantives agiriolipe.closis arsite, ngtriptfinersinapanirsteptyline,
oxi dasémipipits Papreiing pRegeite kazodoge PurensnehicaiRphak.dudxaine biubwtiss, escitalopram,
ser ot oRfAPPRBY SRiFAlRfe PHPYSMe firosRie) MeffzRions venlaraioe. ddinasivesn gficeoxeling, mirtazapine,
speci f |pEe”§’é'P%F%‘M’é‘§g’FF HP%“‘%'&FV%H‘ ‘gﬁ aﬂP“”éH‘faF‘cfe@d?r@W’%"”e JryrotrqRieleas-
conpoutfd ARG e s {eC %5 2R prd ez iyronite: any of d ai m; 12 14, 17,

20- 2& g %1 ncfga%ea nEillnth tretnent ((3) orusgl e
use T e (5 g ‘ ii d?@ﬁ? al Cégs 3 %ﬁﬁzﬁ remt e aritlgepﬁ s:nlf}ls
ant i de@él&%ﬁﬂ‘a‘ﬁ th ﬁroﬁﬁéo ét rh XIQJSQH |b|Eb%ntﬁ DtS)ﬂln rQ %Qe mhlblto sero-

tranyl e¥RmeFkBRmgid FRGIRD ﬁimz 1 ndré&egélﬁmagbespec"ﬂ’ms rbt brﬂ: gY éggﬁ |9 | STy
nortri i, i ne, dqoxepl protriptyline, trim pram ne, 1 om amne

-anpoxapi ne, fluoxetine, sertraline, paroxetine, cital opr am
f | uvasxamd epome Bhdedt &x$tRAe aMibidpRACINGIT Ry, of Maisazami 1M e20an hse RROBH Buse Fahe
The comgaentotanslesaibn, loe s Lscofienyadt Ciatle 56,2304, 26 bndatys 1 0fhefetnaha Entidedredsdnt is
17, 20sdRfed Zbm2Be grdp 3@hskig df Peerieling, tenfidy@arhing Niociobertbe pHassiit amBiptyline,
t he usédespfarmimaynogfiptyGhea idorepif, Prob®iviR3wiRibramd6, caldip@6ind lamowdp@e,Sludketriaesertraline,
‘ant i deprestamitippans Siveraming, fenlemritehmingsimen mtieazsinsdnd hgprapfonneur ope
prides, conpounds targeting neuropeptide receptors and hornones. 37.
The Borfsoumerup? andriy leaFt opg erligapresanird 2 of Gleimgde-14.117124@2136 €8 ek forgfe in the
+ depr esge;a(tmant sieressipn. opibe é??rﬁf)é‘ﬂ’r?a Clpgws(l%? ﬁ&tﬁ 2R 2 dGiD -31, wherein the antidepressant is
chior 0592088 [T {IRIPBUPFRRFIINOLS! BUEP RS . ompdu fﬁgﬁflagf@weaﬁ*ﬁe ¢Rseptors and hormones.

37. The compound of any of claims 6 and 7 for use inthe treatment of depression, wherein the compound is (28)-(-}-N-(6~
chiloro-2,3-dihydro-benzof1,4]dloxin-2-yImethyl)-sulfamide:

or sequential use in the ¢
conmpound of forrmula (II1)
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