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WD 2007/ 075751 PCT/ US2006/ 048538 USE OF BENZO- FUSED

HETEROCYCLE SULFAM DE DERI VATI VES FOR THE TREATMENT
WORIDBRRESS]I ON CROSS REFERENCE TO RELATED APPLPCATSIRMNG048538

5 This application clains the benefit of U S

Provi sional Application 60/751,730, filed on Decenber

19, 2005, which is incorporated by reference herein

inits entirety. FIELD OF THE | NVENTI ON 10 The present

invention is directed to the use of benzo-fused

s ot BRSPS ERERRIEAOEY R SR R b ETiVES Fon

co-t herapy w THETHEAFTMENTE OFMDERRESSION ! .
BACKGROUND OF THE | NVENTI ON 15 Uni pol ar depression is
defined as depressed nood on a daily basis for a
m ni mUNCHOSS! FIEFEPEN\QEWE@@ELM E@AP‘F‘BCMO‘NS
characteri zed by ness, I ndifference or
i r riRigepliestion alalr@sd% Rengfibgkle SaPé@wwomtl é\ppbﬁ%t#gb
60/7‘3"91 ,?Sﬁumﬁro@bé&%mlﬁfe@%'sv @vt‘[) SR lheag%orhﬂé"d by ré¥8rence
sl eep patterns, appeti'te and body werdht, notor
herei@iineita entirety.r et ar dati on, fati gue, inpairment in 20
concentration and deci si on nmaki ng, feelings of.shane
or guilt, and thoughts of death or dying (Harrison's
Principl es of | nt EtEED QEdHE INVERADTION The criteria

oy R RS SR i ri Rl ies REBen i udie Rileipayote

sulfahiide mpwaﬂm forahe hmwmeht afrdeprssm nﬁd;l[ldtﬁgohmthgnono-
h and V\,h ﬁ% Ieasé of the smlgtoms is either
t e'i?é’ﬁr%ré 't Py with a&égnsfaqt PESEaBE pl easure.

Synptons of a depreSS|ve epi sode include depressed

nood; markedly_ di m n| shed |nterest or Ieasure in all,

or aI nost al | BA wei ght

| 093niMeed} Mregélﬁh'lé‘aeﬁﬁeﬁ‘f‘%% r@ééé‘d nﬁfod Qﬁ%rc?ﬂgpoé’sris for a

i ncrease in appetite near every day; 1 nsomia
minimpper duration ofrtwawrweles/ eAp ecm§0d©93&3hbwharacagrlzm byn

ef Q

sadipst LA D of BBl SATaLIRY ardls iR Sefogldid it a
chaogedn cessinber of neurcamgemimeemacgund; linoleding sleeprpattays, .

apeRff Andtendetiohl bl SdioR eryB R teR dRtiopRdmpaignent in

coneéniitatibh andedadisientmalsingiedtihgs dahaate v ghittyand thoughts of
S L B0l BrsaLeids, ALLEIPL  Of 2 SRS e bAlria
for a major depressive episode includes five or more symptoms present during
the same 2-week period, where this represents a change from previous
functioning; and where ét least one of the symptoms is either depressed mood
or loss of interest or pleasure. Symptoms of a depressive episode include
depressed mood; markedly diminished interest or pleasure in all, or almost all,
activities most of the day; weight loss when not dieting or weight gain, or
decrease or increase in appetite nearly every day; insomnia or hypersomnia

‘ nearly every day; psychomotor agitation or retardation nearly every day; fatigue

or loss of energy nearly evely day; feélings‘ of worthlessness or excessive or
inappropriate guilt nearly every day; diminished ability to think or concentrate,
or indecisiveness, nearly every day; recurrent thoughts' of death, recurrent

suicidal ideation without a specific plan, or a suicide attempt or a specific plan
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for conmtting suicide. Further, the synptons cause

clinically significant distress or inpairnment in
wagoeaiyals7spccupati onal ., or other inportant arersT/052006/048538

functioning. (D agnostic and Statistical Manual . of

Mental Disorders, 4t" Edition, Text Revision,

Ameri can Psychiatric- Association, 2000) 5 Current

treatment options for unipolar depression include

nonot herapy or conbination therapy with various

for &J)rﬂ?rﬁﬁﬁﬂgogwglﬁég F dﬁﬁé#ﬂ%@&rﬁ?f&n§@aﬂ§e cﬂﬁicﬁﬂ? §| nificant

I nhi b trlcyc I CS onin reupta e 1 nhi |tors
distsegsoe0iMpRIMenkitrsonialgbccwpalinnateon ethpbirpegant areas of -

tunEAG S25Bh G SRS A U B WD 4, Edition,

nor a ne reuptake in nat ural produ
Text Resfisias, KeneaaicakavsychiatricAdavciatiogy, 20004 et ary
suppl enent (such as s-adenosyl nethionirie) and
others. Mre specifically, drugs used in the treatnent
of Ceiresistreatmentnopticrs, fob uhipolar d?@;brelsismt indiude monotherapy
impranine, amtr,i [.i ne, deS|pr
or GRpBInAReR hor@Py Ul MIROLS FIASSER O] e ncliding gRasemine -
oxidER PhLItO?S, tridBIc) isBeotohin It hibikuiB] §®iokbhin
chl om pram ne, fluoxetine, cital opram sertraline,

norﬁdﬁﬂ@é@lprr@upfawwamﬁ%% noradesnaigiceand snegifig serionergic
age’ Hﬂ:ﬁ'\al r.Ie@. ﬁhlblfﬂ?eﬂ%t@ﬂa”%ro&d&@’ﬂs@%ﬂréykﬁﬁa-

or. nDC eg, . NI, Lancet
Ka\@asst gahn’ gMort) dmtawlgoupmmem (sa,cn: a%@ﬁ@vpssﬂmethlomne)

andgihk: Whore dracliceiulip 53 R sl S BRbHssion
inclANBROM Ae, nétdinibedite imipeaming Go0ITrigtylineg 2ibsi@@mine,
norf R oiebh® PEoi Bl VA el 8e. ctPfins,
traziziones bupropion, dﬂbhﬁpﬁanﬁlneﬁﬂuéietlrm,ldﬂaaﬁ)ram, aenraum_,
parprBie, MyDKAING, nd3gRdate. \EBlaxiic, dohoRane, pazapine,
phe?@liuhé%nﬁuypmwﬁnéoaﬁwmrhh@élaﬁémhde g&gg% M2 K%MJDI Larcet

S87- he clinic -50% o epressed

200 (3560 B4 10951 b W WNILLTAME Ty CaBr MAROM EqCHIOLETTE,

P. H %EE}’C%G‘@ILA@#P&M Qne@ﬁNEUIEAY:ﬂ Weﬁﬁ'/ﬂedoéooo 132, 743-
depressi on - np roup files

756 Fods AMIRPOSTN L RS ate SensPonb, §Fh21-633h Bavesl of deso

aodfs IRRARG! BLERAIMALT R Uioid i ARSEIL B RIFBUALS sed

tre trlal Intensit
when daprassion andamdetymnexlelwsach @s)ln(anmusaﬁmﬂmsudm (R.B.

¥
LYy . MR KESER. U s Sy et 2lsts 39 suppl.
18, plat-1 E;rlesROtﬁlIhON,pEmt iNgUrgpsychapitarinacol. 1 999 9 Suppl. 3, S87-
S92).

in the clinic, 40-50% of depressed patients who are initially prescribed
antidepressant therapy do not experience a timely remission of depression
symptoms. This group typifies treatment-refractory depression, that is, a failure
to demonstrate an "adequate" response to an "adequate” treatment trial (that is,
sufficient intensity of treatment for suificient duration) (R.M. BERMAN, M.
NARASIMHAN, and D.S. CHARNEY, Depress. Anxiety 1997, 5, 154-164).
Moreover, about 20-30% of depressed patients.remain partially or totally
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2 WO 2007/ 075751 PCT/ US2006/ 048538 resistant to

phar macol ogi cal treatnent including conbination
woe@annent s (J. ANANTH , Psychot her. PsychosoPCT/LS886/048538

67, 61-70; R J. CADIEUX, Am Fam Physician 1998, 58,

2059-2062). Increasingly, treatnent of resistant

depression includes augnentation strategies including

treatment with -5 pharnmacol ogi cal agents such as,

l'ithium carbamazepine, and triiodothyronine, and the

reclift N g DS gy aclfg JSTAb R s .

ANBNT s Bsyétnothet.yPia9@soid 18984 671 69-718 B.J TCADIRENX Ry Fam.

PhSigian (98, %5 G959405 57 InGrAsS g, rgeaant afregstant

derﬁb&%ﬁ m6!ubes@drﬁérmaﬁon @nclﬂﬂﬁi@} tré&tment W|th
chiratry 1993, 50, 397- 393 ais defl
%P%ﬂ'&abﬁ%fﬂféeﬁu%‘tﬁa‘-i«é'&'@m i’é&b%aéﬁi?'@ﬁp gn d@ﬁdé’%e”'"e’

-anmmt@ Mamzmﬁseﬁ dHd ECADLSBOEH-TRATHSIER W Med.

have a E rsistent or intermttent course and the

WQfé}?ﬂé@@éd' d48c 8l 76 C-Ro NEMERQIRE, BapredssArnaty 1996-
19§i‘ é fsé@QB'i‘oi"A ngg %w PSS T2PYEMAREKH a’%‘ﬁs“ C.

tatistical Ment al sorders,
WCEBTHIINEETONEEIJ €éin. Psyahiatry 1985, BEsd 1750 R. T;L@@EFE 9.

d r r S e
snfRB X oS EUTE o BRCHONANS AT Toeh S 8aA 48750, 307
39®)epre33| on (bipolar | disorder) or between hypomania

and depression (bipolar 11 disorder), (D agnostic and
Statistical Manual of Mental Disorders, 4th Edition,

AnED'yQﬂﬁ/mIBSy Qiélflﬁbﬂlaé ARFud disofder cﬂe&&éﬂenzed by ch ronlc
Anti depressant use in bipolar disorder jis gener

- depriosshd mﬂ%’ for aperigdidf it {east rovearsi Pystymiagan aNﬁr‘ﬁ a

pe@ﬁ&eﬁf@r inftSfniftbn{ é@ur@ecéffd ih%gdéﬂ}@%@é n‘i’d(od f\)/((:furs for mdost of

anti depressants i n bipolar disorder (H

thergaystonpore days thapmot, srg faratdegst@ Vﬁérsxle(d?lagevstlc and

Stk Menttal R e e e r B Sy oph;"%ﬁ‘?

Asg@ggtiory, 1994)9- S112) . Moreover,. none of the, nood
" stabilizers used in bipolar 30 disorder have proven
anti depressive efficacy (H J. MOLLER and H GRUNZE,
Eur BipslahdisBsgabatthy ofherhand s ebaract@Goed bgmpredictable
mains_a need to i%rnoyd a

swisnrgg.gg r?éﬂ%’rg ?%?Wﬁ%'ﬁ Malia and depress ipolar Pdlsorc?ers or %etween

hypomania and depression (bipolar Il disorder) (Dlagnostic and Statlstlcal
Manual of Mental Disorders, 4" Edition, American Psychiatric Association,
1994). Antidepressant use in bipolar disdrder i.s generally, intentionally
restricted to avoid the risk of mania and the risk of rapid cycling induced by
antidepressants in bipolar disorder (H.J. MOLLER and H. GRUNZE, Eur. 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-S112). Moreover, none of the mood stabilizers used in bipolar .
disorder have proven aniidepressive efficacy (H.J. MOLLER and H. GRUNZE,
Eur. Arch. Psychiétry Clin. Neurosci, 2000, 250, 57-68).

There remains a need to provide an effective treatment for depression.
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.3 WD 2007/ 075751 PCT/ US2006/ 048538 SUMMARY OF THE
| NVENTI ON The present invention is directed to a
woreihoas7sor the. treatnent of depressi on conpPCHURL06/048538
adm nistering to a subject in need thereof a 5
therapeutically effective anmount of a conpound of.
formula (1) R4 01R(CHR)a NN-S-N Il \2 0 R(I)
wherein R1L and R2 are each independently selected from
the group consisting of hydrogen and | ower al kyl; 10
R4 is selected fromthe.group consisting of hydrogen
and |ower alkyl; ais an integer from1l to 2; is .
seI ected from t FBUNMARYCOFSTHE INVERTIONO (R)b (R5)b

Tﬁ'l%%%sgn{ lnv/el('n%lgi 643 ?ﬁ%‘%‘fd toa &? grﬁo%s‘orQEgQ{reaﬁ%?)ok

deﬁ)essim-r eomphising a?dmmistegeg 16 reosnifje tindiesahthenbefr®i n C

the'raspeutlcarfltyeé]ﬂeectuvre%rrr}xount ofa bompound of formula (l)

' R* O R!
(CHa)a—lil“‘%—N
. o Ry
wherein _
R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl; '

R*is selected from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2;

.E is selected from the group consisting of
o
Z = —0
: |
(R%)y | R%— >

(R°)c

o\& f —EI >§

(Rs)c

wherein b is an integer from 0 to 4; and wherein c is an integer from 0 to
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4 WO 2007/ 075751 PCT/ US2006/ 048538 each R5 is
i ndependently selected fromthe group consisting of
whadoagestst | ower al kyl and nitro; O provided POBRUSWI@MS53S8
is Oor Ri5c 0 O, thenais 1; 5 or a
pharmaceutically acceptable salt thereof. The present
invention is further directed to a nethod for the
treatment of depression conprising admnistering to a
subject in need thereof.a therapeutically effective

ool GURBUAN i SO S5Gee ook Whaiogen,

lovearcadkyledricbnitl;t t her eof . The present invention is

further directed to a nethod for the treg{nent of.
depression conprising_adm nisteri by ect in

need thereof co-theyapy\5 wip g_l_y
ef fective anobunt of(laR ligast ohe and a
R 0r formul a ) erein

. . r
the Tnvention is a nethod ofo

ot PRftenatf ik 7 G

treati ngRPj or .depressive disorder, unipolar
Qe

depr ess r eat refractory depression, resist ant
20 desp n, epression or dysthym a

(ROa ~to a subject in need-thereof
a t hergpe ef fctive anount of any of the

corrpous or phar Riceut i calthenmpissi;ti ons descri bed

aboye. J I nt invention is
di régtaepajetrgn%&?rﬁe'{aﬁgﬁgégg&farsga%| gg%r&gjagr depr essi ve
di sorder, uni polar depression, treatnent refractory 5

Vo %7ér%ggr71? i}wg(rﬁli-é)rgJ ?sz Puo /e94 |r5e?c’:‘ct3ed to a method for the treatment of
depression comprising administering to a subject in need thereof a
therapeutically effective amount of compound of formula (il)

OCH3 O

' N\ _NH
. | /o) /\S/ 2
' N™ N\
- H O
o )

or a pharmaceutically acceptable salt thereof.

(m

The present invention is further directed to a method for the treatment of.
depression comprising adminisiering to a subject in need thereof co-therapy
with a therapeutically effective amount of at least one antidepressant and a
compound of formula (I) or formula (II) as herein defined.

Exemplifying the invention is a method of treating major depressive
disorder, unipolar depression, treatment refractory depression, resistant
depression, anxious depression or dysthymia comprising administering to a
subject in need thereof a therapeutically effective amount of any of the
compounds or pharmaceutical compositions described above.

In another example, the present invention is directed to a method of

treating major depressive disorder, unipolar depression, treatment refractory
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depression, resistant depression, anxi ous depression

or dysthym a conprising admnistering to a subject in
woe@d/orster eof at | east one antidepressant in PCT/US2006/048538

conbi nation wth any of the conpounds or

phar maceuti cal conpositions described above. 5

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

invention is directed to a. nethod for the treatnent

of depression conprising adm nistering to a subject

oo Pl P SR b e R
adwn%tbtrpg 20 asUBjddt)inmeeal thbesofeatdehstamid anﬂ@ﬂggszdglr\tglnn
sal

corganpHbn Wil ey, PLBie tomAOURES o rerPdr byl Foraaicng

dedchibetirsgivaent of depression conprising adm nistering.
to a subject in need 15 thereof a therapeutically

ef f.ecti ve anount of a conpound of formula (I) or

formula (Il) in conmbination with at |east one

ant i depressant As used here| n, the term "depr essi on”

shal | be & , EION [ T ENMOMN| sor der

(1 nﬁ"ré’?ré‘&rﬁ'rﬁ\% .o‘?P .def &%g{r{o%%} thé‘ﬂjea%éﬁﬁ

depressi o tre ract-o epressi on, resistant
deptessressnampnsmg |a;nlmm|sd®mgaksammb;ﬁm ndyreedyhe@o(fal SO

Sl ATk . 2

di sorder, dyst c disorder, gbqy rders due to
nmedi cal condlt'ons\ ith depress] vell fe}?ures, nood
di sorders due ‘oPrrp" ACHreitINonS—iNt h maj or
depressive |i ke~257epi sodes, subst nce\ﬁm uced nood
di sorders wth depressive f eat ur es2and )apressr ve
di sorder not otherw se specific as defined by i+
di agnostic criteria, as listed in the D agno
“Statistical Manual of Mental Disorders, 4th
Texor &phiasiaseudicaly mepﬂelyleraatmeoeoﬁswberemr —200@, R,

2 Preaf I s n
e SR8 A s poldit RS TR ol el RGN crectea o
the2fihtiribi o6 Hepadsifi? 00 isHiBadministering to a subject in need
thereof a therapeutically effective amount of a compound of formula (I} or

formula (1) in combination with at least one antidepressant.

As used herein, the term “depression” shall be defined to include major
depressive disorder (including single episode and recurrent), unipolar
depression, treatment-refractory depression, resistant depressipn’, anxious
depression and dysthymia (also referred to as dysthyrnic disorder). Further,
the term “depression” shall encompass any major depressive disorder,
dysthymic disorder, mood disorders due to medical conditions with depressive
features, mood disorders due to medical conditions with major depressive like
episodes, substance-induced mood disorders with depressive features and .
depressive disorder not otherwise specific as defined by their diagnostic
ctiteria, as listed in the Diagnostic and Statistical Manual of Mental Disorders,
4™ Edition, Text Revision, American Psychiatric Association, 2000. Preferably,
the depression is major depressive disorder, unipolar'depression, treatment-
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refractory depression, resistant depression or anxious

depression. Mire preferably, the depression is major
waoe@reszsve di sorder. As used herein, unless OPOEUSRBE048538

noted, the term"antidepressant " shall 5 nmean any

phar maceuti cal agent which treats depression. Suitable

exanples include, but are not [imted to nono-am ne

oxi dase inhibitors such as phenel zi ne,

tranyl cyprom ne, nocl obem de, and the like; tricyclics

L R

prefdrhblyi theadepessimisapajoe depnessite disdrder.t et racycl i cs
such as 10 maprotiline, and the like; .non-cyclics such
as nom fensine, and the like; triazolopyridines such

as Ag ased Welnaﬂﬁlésléﬁathékﬁse FR6d ahenterAtahtidepressant” shall
i nhibitors such fl uoxetine, sertraline

meyaaaydqhaﬁ@aq@utla%ﬁﬁ%wwnJ@@Aﬁ#ﬁerew ' Byitpblgcexamples
mclﬁﬁéo%ﬁ‘ﬂé@ A EORRtEY tARIHIPAINS oRideleashiBRbAZ SGHEs and

serotonin noradrenergic reuptake inhibitors

phenetzinastraryicyprertine, medabamisieaandribedike; tricyelicsisuch as -
e d o]

i AU BB Y RANEIS rdBRT o

trnmlpﬂmmneocblomprammec abyoxepimes, archthet liee; Itqéﬂ(@t;yqidt:y [suchlas

eSS 38 R i TRy Rt R RonPRGeS i et

tnawldpyhdlnle'slel(chdiﬁtrazcydmm Mremmt likes lsehotasalrsFeuptake inhibitors

d th d the |ike: d
suci R ety cersaTis. saT sttt s ansARh (AR ke ike:
serdftfhirh i’@cé;ﬂtbﬁan&@f@h@!@ dsich AsgRdfapgdone iy liktg serotonin
receptors such as neurokinin- rec gtor ant agoni st s %ﬂg\e like:

nortaﬁéenerm& reuptRkenihiRIiRES sighmseniaizdiif RlIRAPTRE a
noﬁ;ah?eﬂé Eﬁ: adl 8b&EIRE |s)érotbh@rg|é'éHe¢@s°é€§I$ ﬁthl'rt%lzéﬁir%CbﬁG the

romt rou consistin uoxet | ne, 1mpramn
likep uprwean eéﬁmmaagutmi@baﬂ@ sugh as reh*éoxezweoa@déhﬂimdatyplcai

antirde%gggngrséeﬂg g%ﬂosaﬂg)rﬁgfog] tg%fd” hddikby ngﬁfrgf ;??d?ﬁl‘éts sych as

known an
KavariGagrap Bewzhn’s wm aand preylitejtdietaryisupglepyenis rsggmam

kST B e gk ppin
reléahﬂmj; hbemoBe a'Hdethbelrlm ‘asxdhhedﬂké asmpoeddhéamjetingr ef er s
to _an.ani ma

a_,.mamal . . nost._pref LYo 8. .
neiRERISaA TeRL U FRocuEal Beopidialbisl % héice
an®Baahvabts 80ch ras&ﬁﬁﬁdtlﬁpﬂhme? ana t?a@OﬁdeOﬂSr"éﬂzérably, the -

PCT/ US2006/ 04?
antidepressant is selected from the group consisting of fluoxetine, |m|pramme
bupropion, venlafaxine and sertaline. ‘
One skilled in the art would be able to readily determined recommended
dosage levels for known and / or marketed anﬁdepress‘ant and antipsychotic
drugs by consulting-appropriate references such as drug package inserts, FDA ’

guidelines, the Physician’s Desk Reference, and the like.

~ 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.
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The term'therapeutically effective amount” as used
herein, nmeans that anount of active conpound or
w@b@vmesréut i cal agent that elicits the biol ogi pal/usz006/048538

medi ci nal response in a tissue system aninmal or hunan
that is being sought by a researcher, veterinarian,

medi cal doctor or other clinician, which includes 5

all eviation of the synptons of the di sease or disorder
being treated. \Werein the present invention is

d' r%ﬁg‘?grrﬁ ch%?a%@ﬁ i Qﬁeﬁﬁwia%ﬁﬂf” ast RS PRYrein, ('n?ans that

nmprising rat on of one or nore conpound
armzf.mf ofmﬂva ddmpownd boplrmﬂnaac(eut):aha@bnmbamlldie tiee blOlOg'Cal or

el BRSSP, RSP AL e Rt v
resealkcHer] egietiRgriarg onéfichhddctoher oheb bhmdlaaf Wwiidh uabiudetss

t he desjred b|o ical o g F
alleRAn & e TR dbe Siscppect ot aRglRatet

Co- W%@th@ﬁi@sbﬁt ﬁﬁ/enﬂﬂﬁ”'lél direbRld ®'c@therap o @ontbinhtion

formula (1) formul a ?f)éband at |l east on

thexapy, meggaatadwmlsaraé@nt ngeuRtorgcomproungisbakiprauia (1)
or foQHHgAé S‘ I\ &Ad %e anﬁc!léﬁ(re@@gnt%h Qh@%éﬂtlc‘éfly ef@ctive

ressant et er or
anmmmalhmp,annhateamowmr ﬂwcembmthnmag@ts taken together so

thattgl‘g %Bﬁ%lﬂé&@ eh&c@éﬂcﬁ&ﬁ%‘jﬁeé’: r‘é%lg‘isrorg[léél or%éblcﬁ:al response.

ogni ze
Fooéxammmahapbempelmtlaally bﬁeeﬁn@anwnrt pf ebftbetapyecomprising

adRUNaBatia® o =esriapdy By g Xfrars S e at st on

anti@eprestanf wohR! e thel apicess afthe otipautidastfprmala @) onﬁwmma

h
(vt s pouRbet e ApidesReSShulEt nherdRkeR Esager of
seé@é&hﬂ.aum érc%ﬁ{tﬂﬁé& efect ﬁhaﬁ u@tr%rhpennéw@deﬂémweoﬂ:mmer it

dm ni steri n% one or nore nmpounds of fornul a %
Wllf be fereaized byrPneoakliedin b’w @mtthafdﬁé greasgre co—ther py with a

the(arggyéaﬁ&p Riig a&%)a WhAL &l nntt se&smrg&%%% e AROUHE Bf the

and e ant i depressant(s) are -
comumdsszféoeuu@(l)a@ytwmwaﬂll)eamﬂan&e gmmln! @ﬁmgnydepressant

h I
RSP ) o R ol B P mmceut co
f(cj)r_rru! a (I I?j and the antidepressant(s) are
adnmini st e i.n .separa [ 08 « - )
oo A &S BRORIAS ePYpRPapL h - bR EBHIRG Btany
shfhﬂz n’iétlm faaenment ofid babjeot :n Aded dﬂwrpt ofibyl gas%mofstélmg ?ne or more
ornmu rmu an ide
corRpEe 1 PR UiePLer tormia [0 rnealibe PGS POhE:
anfillepfb¥sahfb), Atthérgin thersmnpauni(sy lﬂfﬁ@rbh@lat(l‘:)tdﬂdd&nafa (u ) and

adm.ni stration incl ude,, but Sge not ed to,

the apfidernessani(slare qac;l,m,lrgﬁ%%q, @any. suntabrrcl,s means, smul?aheously,

sequentially, separately or in a single pharmaceutical formulation. Where the

| compound(s) of formula (1) or formula (ll) 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
formula (I)‘ or formula (I1) 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
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(im, subcutaneous (sc), transdermal, and rectal.
Conpounds nmay al so be 8 WO 2007/ 075751

wEON 1082806/ 048538 adm nistered directly to PCT/US2006/048538
t he. nervous systemincluding, but not limted to,
intracerebral, intraventricul ar
i ntracerebroventricular, intrathecal, intracisternal
intraspinal and / or peri-spinal routes of
adm ni stration by delivery via intracranial or

q L :

acitisBh BERERL QEG ER ot Ryeicih 1idhdry bl MpLimfibd o,

intracefabsral) lirtrévdntrieuldr tihntacensbroepitdsslant iGtatheoal bstracisternal,

i B RUREST28 SESE AL P AR Bl U

mtr@@b&rlﬁél &fintragerttbei ai@)édlesmmdlv bedaihetérs Witly iod edthout pump
sin or ns.

t of t
devigaen e ParspaUREh SErBIUR b oF %@?Wér@?ag‘ﬁﬁ%gr essi on
anﬁ&mbb§arngsmgyryesé&hirnaewu AcEoRIIRS to simueatduzesre of

conbi nati on” of one or nore conpounds of fornula 2
altematlag regimnens, at e sapieobslifereitdiraemsbiingshe oses af the

théréﬁs?‘béﬁpgfﬁlgﬁﬁ%blﬁﬁ b?@.@em ani ne oxi dase

enel zi'ne, tranyl cyproni ne,
nocl obem de, and the l'ike; 15 tricyclics such as

dox@{)sﬁ] erllr?%?@i[ﬂ Ee YN Epgﬁenq %?vé%%'ﬁ' 9% n{(} Mhod 'fcﬂ'tt}’\le'tﬂafatment

tyI|n am ne, I'om pramn
of depreagionecorapdsingeadmingstetieg rtaaysubjest insweel thereof a

tili d the lik '
coRERA TS 1e AR R aSinde B BAEHE ) Stfduiia (i one or
mdré ToRGBIM dsssletted frorkahe po0p mneusnagmf aHend-ainihbtaxidase
such as fluoxetine, sertraline, paroxq I ne,

inhghitoxs SHFR RS PIReRRIZIRRY Hanyic¥RIqminsy eRlokeids. and the i

tnc‘yﬁﬁbé shén a§%‘ﬁ}5|ﬁﬁﬁ\lﬁer%ﬁﬂb@'llnénﬂéﬁéfhrﬁtrﬁa Wﬁip@ﬂme doxepin,
nef azadone, and e; 'serotonl n noradrener
ng; F;pgﬁcycllcs

prqtéamlaﬁetrmnmnm, §h&mmr@§l% ARS%BRIAG, andtie, l
sudly hemabﬂaﬁman&na n?e ke ome\yaf&eéﬂu%h%nanﬁfeﬁeﬁ@ ah@l the like;

ser ot onergic ag ent suc as m rtazapl ne, and
trlazde@hn%ﬁjsedaas mazaoeloptaaaed ith il ; 2RTotonin Gﬁuat@ke inhibitors

sl BR1EE e S e Pl bp AR AFRKGSFAE. Sectaropram
oxalatdy s mmd{mmtoﬁtn rebeptorsaagonisésiguctin _asln_elt@zadone, and
thgd ﬁéet,lqe%gt% gﬁ Spaﬁﬂ'tﬁﬁgﬁgg%??l%égﬁé ﬁlﬁgg@p@' JRLE %Hﬁfaﬂﬂg,
milhla)trpihh O@Llllbxé’&h@ aaimméwm«emmama@ue dnd@peeiim sefatonergic
AT ST TR N T TR G D i
subi® h&&@@&x@t‘m‘@ & thd lilkes! @Wplé&l@rﬁiﬂep@@ﬁédrh@ sutckas bidftopion,
and the like; natural products such as Kava-Kav_a, St. John's Wort, and 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 triiodothyronine, and the like.

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 () or formula (ll) with one or
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In an enbodi nent of the present invention is a nmethod

for the treatnent of depression conprising
wa@dorssering to a subject in need thereof a PCT/US2006/048538

conbi nati on of.one or nore conpounds of fornmula (1) or

formula (I1) with one or 9 WO 2007/075751

PCT/ US2006/ 048538 nore conpounds sel ected fromthe

group consi sting of nono-am ne oxidase inhibitors;

tricyclics; tetracyclics; non-cyclics;

moté caRfolindsl shleed feah ehe Girdup ebnsiaking iof hhdrid-aneine oxidase
serotonin [eceptor antagoni sts; sero

inhifiox BRUF i (S SS R ATy 8o Fa oS serotonin
reuﬁ?él?@ frﬁiﬁfcﬂ%csér%‘t'@ﬁ:ﬁ kBcémdr Eh?éﬁ&lstgoééﬂft&ﬁr Aldradrenergic

ecific serotonerglc agents nor adr enal i ne
reUpé%Iﬁn mibébitarsl seraterin nargdianergisreratakedsbibitoss; nayadrepergic

ancg:’ %&ggﬁ%}sr&oﬂﬁﬁﬁ ag;%i’é %QB%ngQﬁHrrgﬂgfélééregﬁﬁ%tgrs, atypical

edr ope rece
antitmrpreaemtsPnaﬁﬂalamrloﬁucmdleiamsumlemqmsmmmnopepﬁdmn a

1) or, formula (11) are, admn conbi nati on
corpbHRin IoRthe B irhndhin BB BRShAMERE 15" broup
conPreferatgly pdnaon gl deenpaintids of farmiua (19108 formula (lI) are
tricyclics, otoni n, reuptake i nhibitors rotgq
admtistered &1 GPEBIRATAMLWIEN ORR: O TEFe CoMRoNIFs Ralested Tt the
grotiReEdAdistirP bPIRIMRL infnf@RabhSe Wbﬁéﬂéptrﬁychcs serotonin

ant i depressants. More preferably, one or nore
reupdalR iNktRIters, sefatenia rtqryd'zﬂneveaclrr&uatahel iphibgiogs; noradrenergic

an@@BbEﬁt%&@rSﬁ)de'?glﬁgdgﬁn@sﬁgt\ne %t#l&ﬁl ERfIPre 88 fts.

nggun . sel ect group conS|sting
araipreferrblya saeiarimeie eprapounds pf foreauladb or formula (1

are” §&mir99’fe'?e8 N\ Bbgh%ét@i Rty %rn% 9 mM’é ﬁu‘?{d%t%%eg(ectga §rom

re conp
theaghmup: Mremsimg of mmbramhoomwdas@ |rth1bntms trinyelicoapd wedstonin

selected from the group consisting of serotonin
requ?]%% Hﬁgb'i%rﬁr bitors. 20 In an enbodi nent of the
pr e MUt prefeeablypone @rmdsretdmﬂpéomds befdrimah r(rBrdrfomﬁula (1
ressj on co risin nlsterln to as
are Rl B 1 SO Pt SURETe LB RsiRAad from

theQgrdupy BHsAsting oPserofdrN rdubtiake iMhibllorle or nore
corrpounds sel'ected fromthe group consisting of

phenel zi ne, 25 tranyl cyprom ne, nocl obeni de,

In(r)nr ﬁ Iéﬁ‘é?ﬁbo@lmé tidp e bPé‘serﬂ‘?ﬁvéHtﬁm i8% method for the treatment

I ne, doxepin,.protriptyline, trlmpramne

of @wm\smr\amménsm@pw@ermg te@dhiaet innaed tererf a
comBiritiin S€oné bl H B @MpdUribLsAERAsIa HFBE fdita H) with one or

more compounds selected from the group consisting of phenelzine,
tranylcypromine, moclobemide, imipramine, amitriptyline, desipramine,
nortriptyline, doxepin, protriptyline, trimipramine, chldmipramine, amoxapine,
fluoxetine, seriraline, paroxetine, citalopram,'fluvoxamirime, venlafaxine,
milnacipran, duloxetine, mirtazaping,bupropion, thyrotropin-releasing hormone
and triiodothyronine. |

Preferably, one or more compounds of formula (1) or formula (II) are
administered in combination with one or more compounds selected from the
group consisting of phenelzine, tranylcypromine, moclobemide, imipramine,
amitriptyline, desipramine, nortriptyline, doxepin, protriptyline, tfimipramine,
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m | naci pran, dul oxetine, mrtazapine, bupropion,
thyrotropi n-rel easing hornone and triiodothyronine.
w@0ooorPnes7er abl y, one or nore conpounds of for nuPer/(53000048538
formula (I1) are admnistered in conbination with one
or nore conmpounds selected fromthe group consisting
of phenel zi ne, tranyl cyprom ne, nocl obem de,
impramne, amtriptyline, desipram ne,
nortriptyline, doxepin, protriptyline, trimpram ne,
7LQ7 r &4y :
e, P EEpi oG SRR oy Bl &l Bram,
ﬂumnaamlopr vemlafdxioe,.oxingeiprany emi@fzapmeandrbhpmpitpman,

r{azapi ne . a r ORI ON. f 1 ne .or
ror M REEEAE0 PHB ST P (dRbEuRAS bRl (5 % Blnuia an
araaaidmmlslbeed @d‘ll combmmd f iomavitio Imr?m cﬁr’rmoreecmplmhds selected from
ounds e ec raom 5 t conS|
theBHB ARSI G e By ey Rt Boo AT giRnimipramine,
amifiptyling} Mésmﬁamﬁﬁi»lr@myn@e d@(ép:rpt,yﬁommymfb:mﬁmm,amnne -
rotriptyline, trimpramne, chlo ram ne,
ch 'g é‘ﬁﬁ'ﬁé’ amaxsRIne. i °X§B'P%r%ﬁ’?fﬁ8ne rgxgtingycitalopram,
es(g{al;@ﬁ,rgp,q aAY fieeshimh@pr am and fl uvoxam ne. I\/bst
prefeerably, one or nore conpounds of formula (I)
f or Masé prefeyably1one pe mersi garspeyrds phfosowia (hor mrmwlm(ll)

' arPREmisERE S uf@?ﬁ%mﬁns\ﬁitﬁ ohedr rf]BFB c&l?l o%ag I%r?(leected from

consisting o 'uoxeti1 ne, sertraline, roxe
thecgroapooreistingdoff fluoxetinei sertraline, aarcemuoa; oitalopeEm tetngl
ﬂudqgggg L invention, is a nethod for the treatnent 15
Bre33|on conprising adm nistering to-a subject in
need thereof a conblnatlon of one or nore conpounds of

Ornﬁﬁ‘ﬁl &&n%%q? B}ﬁﬂg quq;f)gtw \Eﬁl}gf%go isa g@&ﬁég Ser the treatment

of wregﬁmt¢csiﬁpn§mgracﬁtﬁnnnstt6mg>tcs aubjsctlie h%bﬂ%éﬁ&dﬂéﬂe
and the liKke; npounds targeting neurope

compratios<f ANRAT HOTREEMAUAS @ fdetpuls @) ah{%a@wm ity gne or
motr@ @oHd@ﬁmd@%l@&éH‘?F&ﬁ the Yréls @oﬁés&ﬁb 'o‘f’ﬁ@hmﬁéi:ﬁldé% such as

. I'n an enbodi"nent
thyrqtmnrréleaalng jormere aagd thediket ﬁ@rrmoyugs t@m@ngtnmgoraephde

re Pfgrggs%'&h?é’édngﬁfo'k}’r{l%é?espse ecf?ggﬁ?@igghﬁ%é IRE: EHG hormones

pfesent invention romthe
suchoas triiptathyssningdreibye liked nethyl. In' 25 yet anot her
enbodi nent of the present invention Rl and R2 are each
hydrogen or R1L and R2 are each nethyl.
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 embodiment of the present invention -(CHy).- is selected from the
group consisting of ~CH»- and —CHz-CHo-. In another embodiment of the
present invention -(CHa),- is —CHo-.

In an embodiment of the present R* is selected from the group
consisting of hydrogen and methyl, preferably, R* is hydrogen.
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In an enbodi nent of the present invention -(CH2)a- is
sel ected fromthe group consisting of -CH2- and

WO G202t . | n anot her enbodi ment of the 30 prBSENB2006/048538
invention -(CH2)a- is -CH2-. In an enbodi nent of the
present R4 is selected fromthe group consisting of
hydr ogen and nethyl, preferably, R4 is hydrogen. 11 WD
2007/ 075751 PCT/ US2006/ 048538 I n an enbodi nent of the
present invention a is 1. In an enbodi ment .of the
present invention b-is an integer fromO to 2. In 5
anot her enbodi nent of the present invention c is an
i nt legan efnbadiMenbobthd presanbinventientsoigi trent of t he
present invention b is an integer fromO to 1. In
anot her enbodi nment of the present invention c is an
I nt kg eftbdifenpoflthd present irarotibab srdoihtegert from @ hke2. in
present inventi tgnt e

t
andiher oS en, e Eie BT eRteaEs A5t RIdERr IR U o Soin
andtiel BeibofrRedt 8eike esbhﬁln%nﬂbﬁfiﬁﬁtad iMYEGS fedntD tcs1aMn

I nt eger fromOto c is 0. In an enbodi nment_of

anqther gmbasimenhotine @rﬁsent. Irg/@n&@ﬂ &ds Aaninteger frem@to 1. Inyet

ancétﬁétg(rlb(:fdﬁ)ﬁ ELQ ﬂ‘\ ;Qfe%%g}] g%%'n?ﬁ 'tﬁ% sfin Bf:ﬁ)a‘hd cQs(%n ifteger
formrdtn2r peaiexadilyrentinteper fmp Qé§e1nt|n yay éﬂ@thﬁﬁ emf@qlmsarﬁ of the

pregent ‘n%eﬁﬁ!:ﬁ B8 %nf irn?éﬁérhf?orgrd) P2 %W&Sd R 6.” g of

In an embodiment of the present invention, is selected from the
5 = Ny O AN
NG (RO }i—
group consisting of >

(Rf’>c

(R%r% o
O - . In another embodiment of the present invention,
. AN
is selected from the group consisting of

(R%),
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(RB)c 55 (R)b x:i3 (R)b and O 12 WD 2007/075751

PCT/ US2006/ 048538 tRt In an enbodi nent of the
w@e@seni7si nvention, is selected fromthe groupCT/US2006/048538

consi sting of 2-(2,3-di hydro-benzo[ 1, 4] di oxi nyl ),

2-(benzo[ 1, 3] di oxol yl), 3-

(3, 4-di hydro-benzo[ 1, 4] di oxepi nyl ),

2- (6-chl oro- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),

2-(6-fluoro-2, 3-di hydro-benzo[ 1, 4]d|0X|nyI)

2-(chromanyl), 2-(5-fluoro-2,3 5

di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(7-chloro-2, 3-di hydro-benzo[ 1, 4] di O , 2-(6- ‘
chl g an l&nﬁlﬂ@cﬁlheﬁit@fw byésent invention, is selected from the
2-(7-nitro-2 o benz

grqﬁpt FRMSisting af %;@@o %P?“E‘%p@kl%ﬁl) benzob ,3]dioxolyl), 3~
(3,4~ dllgydijﬁl-l%ﬁ?zo%?l &jé*bhé!}glh% @%Gzc@ﬁéméli @'—éﬁhyﬂbﬂ benzo[1,4]dioxinyl),

ro-benzo[ 1., 4] di oxi ny

2- (Q-ftt@rvaja@mmre b@zpluﬁwamyaeax@lprpm@wlbza -(Bflyoro-2,3-
dm@@bghk%l‘,’%}%‘ Iﬂ?&ﬁgh@ﬁ%@dﬁ%@{?’%ﬁ@ 3?dnéf?myl) 2-(6-
chlarc(-beneo[‘lyiﬁ}dwtmxi[ B-8]-itee8|3rHhydre-bRngol i leimdimg), 2-(7-
mefiflE pREN St Bt SRR, BB 0 2 RN EST)
bedzd[2,Qelidixinydy, @-(Gbrornd-L, 3{dihywrotbdnzo[ 1,4]dioxinyt), 2- (6 7-dichloro-
2.5y afPaneod At o085 % Sl Bhehizef Adioxiny, 2-
@, 3 dlﬂydmt-ﬂiwdhtﬁo& git)y4 et Padd Q]-@l metiyitbenz{{,8]dioxolyl).

br ono- 2, 3-di hydr o- benzo[l 4] di oxi nyl) and
2-(6, 7- dlchloro 2,3-dihydro s-~ t Rt

benzo[ 1, 4] di oxi nyI) I n anot her enbodi nent -e~_t he
present invention, is selected fromthe g lo P,
consi sting of 2-(2 3-di hydr o- benzo[ 1, 4].di\Q ﬁn,y , :
2- ( T anethey lembdditient axf dhd pressnt imedition, nytS—ands selected

froff 5 el chsteie % bt H0ERP Iy 2 F il o
behzaM 4]dRxiry0) [2- (e;oma'mei m.rqfdrwmem aTuloxinykr2-47 kploro-2,3-
ainydr SBebaoH Smab - (Prasshy S uesboeRy Aok 2-(6-

bromo-2,3-dihydro- benzo[1 ,4]d|oxmyl) and 2-(6,7-dichloro-2,3-dihydro-

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

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

In an embodiment of the present invention R”is selected from the gfoup
consisting of halogen and lower alkyl. In another embodiment of the present

invention R® is selected from chloro, fluoro, bromo and methyl.

In an embodiment of the present invention, the stereo-center on the
compound of formula (1) is in the S-configuration. In another embodiment of
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In an enbodi nent of the present invention, the
stereo-center on the conpound of formula (1) is in

wo b@78776nf i guration. I n anot her enbodi nent of PCT/BSAM/048538
2007/ 075751 PCT/ US2006/ 048538 the present invention,
the stereo-center on the conmpound of formula (1) is in
the R-configuration. In an enbodi nent of the present
i nvention the conpound of fornula (1) is present as
an enantionerically enriched m xture, wherein the %

5 %

thg PR ijerion 1R BlereBEEhd G i bapBRARU e fyia () is in the

R-porfiguratiby. great er than about 95% nost preferably

or oanah BB S e FraESitiblain FE RSBR0bR o forifa o

is pressnt beant snmimneacblfyoenmmlxmrea wifereirethee¥ evdreiomeric

enﬂﬁ%@ﬁ@ﬂ ek ?ex/ shpaféi doph 5056t AL dferAaN 6 inh Sbout
004\ Abid pRiTErably ardateHBRe! abdbutsaRys! ndse rptréfew&w@redter than

from t he conplete |list as defi ned her ei n.
abpEhP8%ant ati ve conpounds of the present i nventl on, are
as listed in Tables 1 below Additional conpounds of

the present invention are as listed in Table 3. In .
TablAsidlitional @nebedimants ohihe prasent ireensien; inclidsthose wherein
r f .
ML ML A G
WREr B2 rid®, 06 gmv\)ca'reuusdd:pmtckn‘ulytswecien‘noLmdam,amduvndual

su%@?@kg gr %&y %uﬁgegbfx%ﬁg slélgérﬁgesr ?ectgﬁ gr(ea%hrg\?ﬂ;ete list as

defined &éereianf i gurati on was based on the enantionerically
enriched starting material. Table 1: Representative
Conmpounds of Formula (1) R 4 OR1 (CH2)a N S-N\R
2 | @éﬁ}esent%&l@é%mpdur@#&ﬂh@%’re&nf%veﬂnéﬁ ared4ted in

1 benzo di oxi nyl)

Tables 1 beﬁow Additional compounds of the present invention are as listed in

Table 3. In Tables 1 and 2 below, the column headed “stereo” defines the
stereo-configuration at the carbon atom of the heterocycle 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. ‘ I '

Table 1: Representative Compounds of Formula (1)

A

@ +—(CHo)—N—8—N
i \ o

O R

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

1 benzo[1,4]dioxinyl) " CH2 NH

2-(2,3-dihydro-

I
I

2 2-(benzo[1,3]dioxolyl) | CHz | -NH A H

14



2 2-(benzo[ 1, 3]dioxolyl) CH2 NH H .

H

14 WO

2007/ 075751 PCT/ US2006/ 048538 3-(3, 4-di hydro-2H 3
whenzofsd] di oxepinyl) CH2 NH HH 2-(2, 3-di hyRPeDU82006/048538
benzo[1,4]dioxinyl) S CH NHHH 2-(2,3-dihydro 5
benzo[1,4]dioxinyl) RCH2 NHHH 2-(2,3-dihydro 6

benzo[ 1, 4] di oxi nyl ) CH2 NH net hyl
benzo[ 1, 4] dioxinyl) CH2 N(CH3) HH

2- (2,

3-di hydro 7'

nmet hy

2-(6-ch Ioro 2 3-di hydro 8 benzo[l 4]d| oxinyl) S CH2

Ibmejn;'loilf @]%IU I I(ﬁé %HZ’ TC;—IEYKI U;—| I\—[| f710 2- (chrjomanyl )
ACH2 | Nbehtzbf 1 &]d(d'xe‘p:ﬂmylpro 2,3-¢di h@gHop 18 NH H H
bhenzol 1 41 dioxinvi) fa N MR\ NI NN
2-(1- cﬁ|%f(%32d'§>’é'f41ydro- . 14|benzo[ 1, #] di oxijnyl) S
ALH2 NHanEbﬁ&]Gﬁ»@rWlpro 155 benzo[Gh3] di opghy!|) GH2 NH H
HH (2, 3-dih ydro- 16 henyol1 4] dioxinyl ) CHCH
NH . 12-(23(dibielao- 2, 3- di hygiro 18
%??f’?héteﬁ%?b%@%iwgr gHiﬁbe ;lzg'Ll 4] di oxhlu;'nd ) SH H
NH H  E2-(23¢dihgtfoer o- 2, 3- di hydro 20
éj enzol %éﬁkgh%ﬁid?&h)myl)s G2 NH H HCH2 NH | methyl | methyl
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) CH_ N(CHs) H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) S CH: NH H H
2-(6-fluoro-2,3-dihydro-
) benzo[1,4]dioxinyl) | S CH; NH H H
10 2-(chromanyl) CH, NH TH H
2-(5-fluoro-2,3-dihydro- l ,
13 benzo[1,4]dioxinyl) S CH2 NH H H
2-(7-chloro-2,3-dihydro- _
14 benzo[1,4]dioxinyl) S CHo NH H H
2-(6-chlorp-
15 benzo[1,3]dioxolyl) CH> NH H H
2-(2,3-dihydro- , :
16 benzo[1,4]dioxinyl) CHCHz | NH H H
~2-(7-nitro-2,3-dihydro- .
18 benzo[1,4]dioxinytl) S CH> NH H H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) S CH> NH H - H
_ 2-(5-chloro-2,3-dihydro- o
20 benzo[1 ,4]di9xiny|) S CH. NH H H
2-(8-methoxy-2,3-
dihydro-
22 benzo[1,4]dioxinyl) S CH NH H H

15




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

22 benzo[ 1, 4]dioxinyl) S CH2

NH HH 15 WO 2007/075751 PCT/ US2006/ 048538
wQ2¢oB/s7eno- 2, 3- di hydro 24 benzo[ 1, 4] di oxi nyl ) PCI/CER 0848538

HH 2-(6,7-dichlo ro-2,3 dihydro-

29

benzo[ 1, 4]dioxinyl) S CH2 NHHH
2-(8-chloro-2, 3-di hydro 30 benzo[ 1, 4] dioxinyl) S CH2
NH HH 2-(2,3-dihydro naphtho[2, 3- 33

b][l 4]d|0X| nyI) SCH2 NHHH 2- (f. neihyIAA§5+_ .
E;Irlragdﬁot%rbw U?\r?éaﬁygé%rt Iln{/Ie plt| 63”'171 E%.llnutllr‘f- ISUTI\II‘Jll 11
24 1p lehEb[ﬁt]chﬁ(myﬁ NR14 R11| RIZH, NH H H
')_J nmet hoxy- di-hvdrio-23 benzoll 41 di oxd-ml)—S E1p)
T A Q?c@tcmarﬁ;a%arbon§|- 3 dihydrp- 26 | |
2= (b ot hosy B Bonyt 2.3 di hypr o- 32
Z%enzo[beﬂ?f@mo‘lddlmf)yl)s QH2. S NH| H GH2 NH H H
2R RIS YoE iy are: (o YT
30 benzo[1,4]dioxinyl) | s CH:; NH H H
2-(2,3-dihydro-
naphtho[2,3- '
33 b][1,4]dioxinyl) S CH, NH H CH
2-(4-methyl-
35 benzo[1,3]dioxolyl) . CH2 NH H H
Table 2: Addijtional Com ounds of the Present Invention
R"” O Rt '
Dty
, él) g2
ID No. ‘ Stereo X NR™ | R" R'2
12-(6-methoxy-2,3-dihydro- I
23 benzo[1,4]dioxinyl) S CH> NH H H
2-(6-methylcarbonyi-2,3-
dihydro-
26 benzo[1,4]dioxinyl) s CH: NH | H H
2-(6-methoxycarbonyl-2,3-
dihydro-
32 benzo[1,4]dioxinyl) S CHy- NH H H
2-(6-hydroxymethyl-2,3-
dihydro- | .
34 benzo[1,4]dioxinyl) S CH: NH H H
2-(7-amino-2,3-dihydro-
36 benzo[1,4]dioxinyl) S CHz NH H H
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34 benzo[1,4]dioxinyl) SCH2 NHH H

2-(7-am no- 2, 3-di hydro 36 benzo[1, 4] dioxinyl) S CH
wORM7I7#451 16 WO 2007/ 075751 PCT/ US2006/ 048538 P&BHUSBEE048538

herei n, unless otherw se noted, "hal ogen" shall nean

chlorine, bromne, fluorine and iodine. 5 As used

herein, unless otherw se noted, the term "al kyl"

whet her used alone or as part of a substituent group,

i ncl udes straight and branched chains. For exanple,

al kyl radicals include nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl"

andad B8adl hismin, UMIESS otichrisei reted Othaliogém’oskexdl' meahehlorine,

used with al kyl neans a carbon chain conposition of
broming, {kipBa 3&6’%9@'."9- 10 As used herein, unless otherw se

noted, "al koxy" shall denote an oxygen ether radical

of the above described straight or branched c,ha'kn

al ys ugedeseinFppless,atipmise Roted,ihe tafoalkyl” whether used

alorﬁ'?' Eg%@%@ﬂgfsﬁs‘%g it ﬂfdd}ﬂtiﬁc’,‘lﬁdeé‘st}%@ﬂt%ﬁﬂ BifahchEE chains.

erel the notation shall denote the
Forpneseplecabkyl radicals dngjudé cnetbyhteshy!, pranyl.dsparanyb dhuyl,

. roup is. " ' " -al K h »
isot¥h Bepuill PRLbL RV L the 186y Yok dherfis dorely Rbwer
whéri asedvith alki/l meansubsaibbresitasn coompositiat eff 4t garbooratoms.
one to three substituents, nost preferably from one
to two substituents, independently selected fromthe

| i sAs @bed hesih] inless dthetisy hdtetiptatkexyestiall denote an oxygen
substituents, the term"i ndépendent

ethgpadical ob the,ahovs desgn rai ¢ raéﬁl@é?@&%ﬂtgﬁbr%gps. For

xaigsgg, ﬁéﬁﬁ)& %%He’?’ ABtoPSxy, [Sae-siasRy, Abuibky, rehexyloxy ard the

. standard nonenclature used
liket hr oughout this disclosure, the terminal 30 portion
of the designated side chain is described first,
foll owed by the adjacent functionality toward the .
poi As uskddereiohtremotativn$”” shell dexgiepine prgsence.of a stereogenic
ce "%Penyl -al kyl - am no-carbonyl -al kyl " substituent
VYeters to a group of the fornula

When a particular group is "substituted"” (e.g., alkyl, aryl, etc.), that

_ group may have one or more substituents, preferably from one to five

substituents, more preferably from one to three substituents, most preferably
from one to two 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 attachment. Thus, for example, a “phenyl-alkyl-
aminé—carbonyl—alkyl” substituent refers to a group of the formula

17 .



17. WD 2007/ 075751 PCT/ US2006/ 048538 0 _g-(alkyl)J KN

(alkyl) H Abbreviations used in the specification,
w@aswiocubarly the Schenes and Exanpl es, are aBCT/US2006/048538

follows: DCC = Dicycl ohexyl Carbodiimde DCE =

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

Di i sopropyl ethylam ne DMF = N, N-Di net hyl f or mam de

DMSO = Di net hyl sul foxi de EDC = Et hyl car bodi i m de

Et 3N or TEA = Triethylami ne Et20 = Di et hyl ether

or EtOAc = Ethyl acetate 5t(]—| = Et’hanol [|PA =

2-propanol Hept = Heptang HOBT = :
1- Hydr oxybenzotriazol e I—Bal“\: Hi(alkyR --®> quid
Chr omat ogr aphy' -4-Afalkyl}Tt hi N0 Al uni num\Eydyt de M or

MeOH = Met hanol NWVR = Nucl ead Magnetic Resonanmce Pd-C
= Pal | adi um on Carbon Catal yst RP HPLC = Reverse Phase
Hi gh Pressure Liquid Chronmatography RT or rt = Room

t enpghdviaordddséd I tref spdaingdtpn, pafticuldiy fHeiSthacesiand

EA

Thin Layer Chro}natography

18

Acid THE = Tetrahydrof uran
Examples, are as follows:
DCC ~ = Dicyclohexyl Carbodiimide
DCE =  Dichloroethane
- DCM : =  Dichloromethane

DIPEA or DIEA ‘= Diisopropylethylamine
DMF =  N,N-Dimethylformamide
DMSO =  Dimethylisulfoxide
EDC =  Ethyicarbodiimide
EtsN or TEA =  Triethylamine
Et-O =  Diethyl ether
EA or EtOAC =  Ethyl acetate

-EtOH =  Ethanol
IPA =  2-propanol
Hept =  Heptane
HOBT = 1-Hydroxybenzotriazole
HPLC =  High Pressure Liquid Chromatography
LAH =  Lithium Aluminum Hydride
M or MeOH =  Methanol
NMR = Nuclear Magnetic Resonance
Pd-C = Palladium on Carbon Catalyst
RP HPLC = Reverse Phas'e High Pressure Liquid

Chromatography

RT or rt = Room temperature
TEA =  Triethylamine
TFA =  Trifluoroacetic Acid
THF =  Tetrahydrofuran -

TLC ‘ =
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TLC = Thin Layer Chromatography 5 18 WO 2007/075751
PCT/ US2006/ 048538 \Where the conpounds according to

wo koog/o73T8EeNt | on have at | east one chiral cent ePCT/UREN6/048538
may accordingly exist as enantioners. \Were the
conmpounds possess two or nore chiral centers, they nmay
additionally exist as diastereoners. It' is to be
understood that all such isomers and m xtures 5
t hereof are enconpassed within the scope of the
present invention. . Further one of th
cr y@ﬁ‘cﬂ reit ﬁ% COBRRNNGS AG90K Wﬁtﬁghﬁdg"%*f%bﬁi? af [east one

chiRQICKARIrP B By asccvGiRgRT existds arAadtidmehs merudad in

* the present invention. In addition, sone

COVBE%'@‘@% B9SHASE R AY e ghiral Gepiersahey sy @ddmonally exist as
dlawééﬁ'l%% RKfis ‘i? BEUhdY rgl%WdCthﬁP hN 80ER isGHErssH88 mixtures-

sol vates are also intended to. 10 be enconpassed

- theveofrre ernorapagredwithin theiseppst ¢fdhe nt@$eraF§@V¢fr\ﬂ°n

Fuﬂﬁgﬂrﬁa.%e spoeofmet cc‘rygf‘athéefo‘?&@%\" bnhas'rﬁafews@ Bs

er to- non-toxic armaceut i ca Ecept ab
polgaiarghd abdteey seeh ae mm@ndéd)mbenmlbded usth&mreaent irwvention.

ar at | co I I 40N
in ARG SRR o and KA LR AER G doh e Wan R .7
hycﬁatégakdr&:qmmmgahio:sﬁwwtsc aaptsalbhesod;\eates arefalschimtended to
undsmc# ude, aci d ad salts which may, for
ERaRRIRaSsgd Vit a8 SEHPECKING v aIAR i on of the
conpound with a solution of a pharmaceutically '
accept abl e acid such as hydrochl oric sul furic
o1 Bor paia mediaied harsslts f & GompaUath L IAE iyention refer to

nor@-‘i@%b@ ﬁﬁkﬁacﬁﬁﬁé@ll? a"&‘de‘ibtaﬁlé ShRs ACOtherdflfsanbfl héwever, be
acl carboni c acid or phosphoric acid. Furthernore

usemérretherwep@mmﬁﬁ@ompoun@s agoerding o this Wemoaarcﬁ’féhelr
ph{lﬂé? l*tlc%ll’lyta%k&teﬁta??é“égﬂg f%'ﬁi'té)rﬂé'dﬁarﬁ%@:@ﬂﬁé’&lfac‘c@gtéble salts

netal salts, e.
of ive c@upassisindade acidaddition saliamfichrmay, iors@*argme be

e
phammaceutivally sekeptabldaci smcﬂpaemum&hmc acid, sulfuric acid,

rurkaF G e BB oSG AR TSR A, HTzslG Rgid. citrc acid,

tarRirkR4ad18Neadonit a6idf G pghosphofictaoid. eFurthéfrabEe \Mnereltﬂe
cal ci um edet at e, Ca@' at e, (ﬁr bonat e,

corgpouinAg of the inygntion rrydglpl)?&; H“?J?Wd@” %talgt%naérmaceutlcally
acc%tﬁkﬂeaé@lts Aidrebaindy iesiMbeikalf mdkdlafts, e.g., sodium or

potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the

following:

" acetate, benzenesulfonate; benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbénate, chloride, clavulanate,
citrate, dihydrochlorid.e,- edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamafe, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide, .
isothioné\te, lactate, (actobionate, laurate, malate, maleate, mandelate,
mesylate, methylbromide, hethylnitraté, methylsulfate, mucate, napsylate,

19
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30 gluceptate, gluconate, glutamate, glyco I |ylarsan

i late, hexylresorcinate, hydrabam ne, hydrobrom de,
woyavocitsori de, hydr oxynapht hoate, i odide, PCT/US2006/048538

i sothionate, |actate, |actobionate, |laurate, nalate,

mal eat e, mandel ate, nesylate, nethyl brom de,

methylnitrate, nethylsulfate, nucate, napsylate, 19 WD

2007/ 075751 PCT/ US2006/ 048538 nitrate,

N- et hyl gl ucam ne anmoni um salt, ol eate, panpate

: nat m t at ant e
nitgEEIE B Ao SE G, ppmoate (mbonate)
paﬁﬁi&ﬁéﬁb&ntoﬂ‘h&ﬁ?& ﬁphcmfmmsMel ;?]mymlgbannaam, salicylate,
tartrat teocl ate osyl a triethiodi a
stegrtle sbilates S%@?%@%t%#v@t‘%&a@gaﬁ% syt fahle tagylate,
tridifiodkRIand vhlteatey, eparation of pharnaceutically
acceptable salts include the follow ng: acids

i ncluding acetic acid, 2,2-dichioroactic acid,

acyll:%??gs%g?e %Eidlsand Bgé@é WHAGH Fha ftb@ L8k8 |ﬁ‘?{\§|preparatlon

ascorbic artic acid, benzZenesulfonic acid
of phatmaceitically m;:entadcd@sam insthece thecfolloming:

( +) @§ﬁd,ﬁqun?f“£’ﬁ‘§ﬁ#%'° §8aPBY. ait‘.Jhﬁc.‘PrBhEtl@&b agzcylpg‘rt%ﬁ}gmino acids,

onhrc acid, capric ac
admm dcldc a@mblaclca,casi;orblmammm-asparmt amd tbemzeitasdl,lfonic acid,

beﬂ%l Qlﬁ%r;cn(% %8%%'% Sﬁ lsg{j{#%k&é c%g?dpd'uoercheﬁgls &ar%phorsulfomc
acid, b—}c/l}d(i&ycaﬁhbbﬂlesols‘mhtc aciddcais m(:jml ajapcblc atidyeapeylic acid,
. acid, actaric, aci nt.i,si,c  aci ucahept ani c
cingiarmi S0 ARG i mEAgE SRS cld, BhaRet 2-
diskifBhié A Ce%‘n@suﬂo%%‘cﬁﬂ Lé-ﬂwfoo@f-‘étﬁan@émm it @CRE; Ifdrmlc acid,
hi puric aci d, hydrobronic acid, hydroch|oric acid

furpajic acich galactads acwt {gPNBBIc) g glugeheptonic.aeigDagliigonic acid,
D- ?@'cg[orﬂelag Laﬁl'uﬁiamff Aciki; ﬁBAn Fg orﬂ:f aBml Qg)c%llé‘%bﬁi hipuric
acia plythathrere 2kl |Hydr6cm|an¢ deidy ép)at.had:tmacld e;-) -DL-lactic acid,

acuS PR Blidle gtic, RUFE PlieA ABDRERN 2B )DL SRERB e
achi; ln@bthaabﬁwfdsmc aetd dwap;bﬁrmenea;sdlforﬁb @sjh mapthtrmiede 18-

ol S5 S o o A3 B, i i

orétid A&iHl 6xalfd Scid! pamhiericatid, paroid-atial bﬁbsph@m: deid, L-
thlocyanlc aci d, p-tol uenesul foni ¢ acid

Pyreieidmieacid, iy liaeidp d=ar onea ﬁ&%ﬁ&#@é{: acid, stearic

acle, %h%ii‘\'lé‘ﬁmdbgﬁlﬁﬁr"@ﬂblﬂetanhﬁ@ agldi(PeL-tanh6E &eid, 2ocyanic acid,
hydr oxi de, ol i ne, deanol, diethanol am ne,

p-i@ L&ﬂ%ﬂuéfﬁﬂw‘eam@ﬁm wndRavianiagrid; @khnol , et hanol ani ne,
et hy)RB_Gh AN amniBHiaYI - a%xHﬁ?é?Hé%etﬁ‘aYrﬂfn%@%Eﬁthine, calcium

hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)--
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, tristhanolamine, tromethamine and zinc hydroxide.

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

20
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1 Himdazole, L-lysine, magnesi um hydroxi de,

4- ( 2- hydr oxyet hyl ) - nor phol i ne, pi perazi ne, potassium
wohyaroxizde, 1- (2-hydroxyethyl)-pyrrolidine, seRONU82006/048538

am ne, sodi um hydroxi de, triethanol am ne, tronetham ne

and zinc hydroxide. 30 .Conpounds of formula (1) may

be prepared according to the process outlined in

Schene 1. 20 WD 2007/075751 PCT/ US2006/ 048538 0 _ R 4

ol " 111 HNSNH '~-R* (CH)a NSSNH2 - 11

11 R4 (la) 0 09- *(CH2)g--NH (X) R4 OR 1 O~ R Rl

(CGR2)aN--S-N CI-SNi %1 RO (1) OF) §
Schene 1 Accordi ngIHéN—assruNHgbl y lutl%tl @i, ) s oot a—NH,

of formula (X), a knownl co onpound pr epaked
by known neth isr ed W|th 5 sulfam(%\, a known
Npound, prefi erab erein the sulfanide i's present

wT(@rplart—NHh the range of about 2 to about 5

egdi val ents, in an o c solvent = such as THF, 4

di oxan&) and the |ike, Ly apsamel evat ed R ﬁ ,R1
tenperature in the ranS% of ‘about - bxpgs—LQ@G;S—-N
nore preferably at abbu{S-HN [ ux t elpe a"t‘ure \Hz

yi el d the correspondi ng onﬁﬁfund of formula ( a
Alternatively, a suitably substituted conpoun

formula (X), a known co‘i)%pound or conpound prepared by
known nmethods, is reactedgMdiied suitably

Accordingly, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with
sulfamide, a known compound, preferably.wherein the sulfamide is present in
an amount in the range of about 2 to about 5 equivalents, in an organic solvent
such as THF, dioxane, and the like, preferably at an elevated temperature in
the range of about 50°C 1o about 100°C, more preferably at about reflux
temperature, to yield the corresponding compound of formula (la).

Alternatively, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (X1), a known compound or compound
prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as DMF, DMSO, and the like,
to yield the corresponding compound of formula (1).

Compounds of formula (X) wherein is )
O
| /
O may be prepared according to the process outlined

in Scheme 2.

(R

21
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substituted conmpound of fornmula (XI), a known conpound
or conpound prepared by known nethods, in the

woe@senrel of a base such as TEA, DI PEA, pyri dPOEUSENE048538

the like, in an organic solvent such as DM, DMSO and
the like, 15 to yield the correspondi ng conpound of
formula (I). r R ~ Conpounds of fornula (X) wherein -
is A\ O(RR)b ~~_d O my be prepared according
to the process outlined in Schenme 2. 21 WO

2007/ Q7575], PCT/ US2006/ 048538 O O (R~)b -(0dy------

@]
R5 -5H 2 NO (I ower al kyl)s (§J_ _
(RSSD'S"CH| | 0-1( Xa)y—SCHeme™ 2 i&%&étor thz)sM
sui stit yte@® conmpound of fornul a Y Oa NHp

known conpoun r c by repared by known metho
(for expayl e agodescrlgg/ H ;};I?I n Schenme 3 ab{l) is

reacted with NH4OH, a known conpound, optionally in an
organi ¢ solvent such as acetonitrile, and the like, to

yield the correspondi ng 0 ornula (XI11).
The conpeaﬁé—e#—#eﬁﬁu+a(ﬁ§ IS [rea (CHpph a
suitably selected reducing a “~sgch as H,and
the like, and the like, in an organic sol vent 0 such
as THF, diethyl ether, and the I|i to yield the

correspondi ng conpound of formula (Xa). Conpounds of

“formula (X) wherein - isSoheert2d from

Accordingly, a suitably substituted compound of formula (Xil), a known

compound or compound prepared by known method (for example as described
in Scheme 3 above) is reacted with NH,OH, a known compound, optionally in
an organic solvent such as acetonitrile, and the like, to yield the corresponding

compound of formula (Xill).

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
such as THF, diethyl ether, and the like, to yield the corresponding compound

- of formula (Xa).

Compounds of formula (X) whérein is selected from

O - : ,
3 1. \ ’ .
(RS |
/ may be prepared according to the process outlined

in Scheme 3.

22



(R )b may be prepared according to the process
outlined 15 in Scheme 3. 22 WO 2007/075751

wEON 0826806/ 048538 0 0 O (CH2) 0- 74 (CH2) 0- 1- <pCT1/BS)00&b48538
(RB)b NH2 (XIV) (XV) 5)bA_ O (CH2)a r\ NHR2 (Xb)
Schenme 3 Accordingly, a suitably substituted conpound
of formula (XIV), a known 5 conpound or conpound
prepared by known nethods, is reacted with NHAOH, in
the presence of a coupling agent such as DCC, and the
l'i ke, optionally in @n organic solvent such as
acetonltrlle like, to yield the correspondlng

6&?‘?5}11 X\/) The' conpoun éC"dz)WD

(Rs)be—}-Fea ted mith a suiQthbly—setect @),

and the like, in an orga =nt such
as THF(xMil et hyl ether, and the |ike, éo d t he
correspondi ng conpound of fornula (Xb) npounds of

fornula (X) wherein is sel ected from R5 ~\ (

)b..~ ./ 1.5 0 and wherej 2 (mlagbobE\prepared
accordmgtothe p esotllndlnScheima4 23 WO
2007/ 075751 PCT/ uszgﬁ" (0 Os CN (R5)b I (R
b I O (XVI) (XVI)

(Xb)
Scheme 3 :

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

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

(Xb).
Compounds of formula (X) wherein is selected from
o N O ?1?/
(R )b—_i—/ ~ :
O and wherein a is 2, may be prepared according to the

process outlined in Scheme 4.
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ONH2 (R5)b CCO (Xc) Scheme 5 Accordingly, a
sui tably substituted conpound of forrmula (XVI) wherein
wd 2007873781 a sui tabl e | eavi ng group such as Br, PCA/USH006/048538
tosyl, nmesyl, triflyl, and the like, a known conpound
or conpound prepared by known nethods (for exanple, by
activating the correspondi ng conpound wherein J' is
OH), is reacted with a. cyanide such as potassium
cyani de, sodium cyanide, and the like, in an organic
sol vent su as DMSO" DWMF, THF, and the like, toqgyiel
conpound of fornul a &5

39”3‘“.9‘
(RQQ paund] I)df rmul a” (XM)—is reducer®y

suitabl e réduci ng agent such as LAH, borane, and t he
like, 0()w|¢l d the corresponding conpound of {XViula
(Xc). 15 Conpounds of formul a whey ei n_{s seNs&t ed
from 0::f (R5)b' O and vvher In 'S may
prepared_a.cc.aLdJ_ng.to tt(El )bef-ereess outli{ned in Scherre
5. R * Ooff r R i\ J ()DI XVITL) . (XIX)
24 WD 2007/ 075751 PCT/ US2006/ 048538 NOONH (R9)D
(R5)b-'""~ 2 OO0 (XX (Xd) (Xc)

Scheme 5
Accordingly, a suitably substituted compound of formula (XVI) wherein J?

CN

is a suitable leaving group such as Br, Cl, 1, tosyl, mesyl, triflyl, and the like, a
known compound or compound prepared by known methods (for example,‘by
activating the corresponding compound wherein J! is OH), is reacted with a
cyanide such as potassium cyanide, sodium cyanide, and the like, in an
organic solvent such as DMSO, DMF, THF, and the like, to yield the
corresponding compound of formula (XVII). '

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

- Compounds of formula (X) wherein is selected from
O 3~
NN
(R5)b'Js©i j
. 0

process outlined in Scheme 5.

NSep T seps

(XVI. . (X1X)

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

24
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Schenme 5 Accordingly, a suitably substituted conpound

of formula.(XVIll), a known conpound or conpound
wo@e@paredt by known net hods is activated, accorBCT{yS1006/048538

5 known nethod, to yield the correspondi ng conpound of

formula (XI X), wherein J2 is a suitable |eaving' group,

such tosylate, d, Br, I, nesylate, triflate, and the

i ke. The conmpound of formula (XIX) is reacted with a

pht hal i m de salt such as potassium phthlimde, sodium

pht hal i m de, he i ke, in an.organic 10 sol vent

such as DM, acetonitrile, and the |ike,

preferably, at evated tenperature in the range

of from50C to ¥& 200C, nore preferably,wat about

refl ux tenperat to.yield the correspondi ng.

conpound of O L L e®X). The conpound of fornula -

(XX) is reacted th N2H4, a known 15 conpound, in an

organi ¢ sol yent such as ethanol, nethanol, and Chhe
scefbhably, at an el evated t enper e

\ from @§bout _50C to abo C }rmre

(ﬁ;ﬁ’e ap) at} about refl ux terl%pergtgﬁpe an

to yi efd th®” correspondi ng conpound of fof nul

20 One sl@(b(?ed inthe art will recognize thatxq

conpounds of formula (X) (R3)c OR "~ (R3)b

wherein is sel ected fromSohemde 80 2007/ 075751

e PERAR60 8 Y el Bt el echfuly f drugg Rl gnown

compound or compound prepared by known methods is activated, according to

known method, to yield the corresponding compound of formula (XIX), wherein
J? is a suitable leaving group, such tosylate, Cl, Br, |, mesylate, triflate, and the
like. ' | '

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

The compound of formula (XX) is reacted with NaH4, 2 known ‘
compound, in an organic solvent such as ethanol, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C to about
100°C, more preferably; at about reflux temperature, and the like, to yield the
corresponding compound of formula (Xd).

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

(R%)e
wherein is selected from

AN O
0% | o>-§_,
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20

O may be simlarly prepared according to known

nmet hods or for exanple, according to the processes
woiwiongdi i n 5 Schenes 2 through 5 above, by SPCEUB2006048538

and substituting the correspondi ng naphthyl-fused

conpounds for the benzo-fused starting materials. One

skilled in the art will further recogni ze that wherein

a single enantionmer (or a mxture of enantioners

wherei n one enantioner is enriched) 10 of a compound

of formula (X) is desired, the abo processes as

descri belfdan Schenes 1 t hr ough 5 be appubed by

a

subst i he rrespond|ng (or
Xt - Ln_gne e [ ils
(Rﬂhri h _ Tgbgro ri terigl. 15

One s art wll reco
reaction step of the present inventjon may be carri ed
out in qpﬁgrlety of solvents or soKB%mt systens said

reactiq fo /, re of

. : nHe

(R{) feﬁ%? the ée‘.'
acco ' of

st er eoi soners, th e i.somers may be separat‘d by or
ioal techni ques such as preparative

hy. e conmpounds. may be prepared in

A rndnvi dual enantioners nmay be

[ePs by enjymi.ospecific synthesis or by
resolyg 26 2007/ 075751 PCT/ US2006/ 048538

conpountds may, foO-eXanpl emahd SiHdlarfbrephfed B@bérdlng to
conmponent enantloners by standard techni ques, such.

knewe memdﬁmﬁ%ewn@lﬁ @CEOrAiNg do e progesses|qutlined in

SchEiTERI2 Bolohs A8 Aaliboticaf Y 8. BEihn 3RS Riresponding

nalQhWy&fuqﬁdt mmpgund_s fczarrtharhe@zecfuaed startingdnaterials.
fractional crystallization and 5 regeneration of the
free base. The conpounds may al so be resol ved by
f oOm¢ iskifledfin ﬂhaattewﬂduﬁhécremigaize thrat avhedem a fsmgl@vved

chr opmt oqr. rat on,and renoval
engiiser T HTiRRgE S e DR RPN R T ST Rgrished)
of & ﬁ&ﬁhp«ﬂmm f@ﬁn&la:()()nalddétﬁbﬂ t albdve bfbdayses@sadwsdgbed in
e r esse r repar on o coO oun
schfaed T ey 8 BayHe Samjpebay sopelibfing AR §ogeeponding single
endgforhab t(ﬁ’ rhixileodfesi ariRnse s Wige1@in oh8aHantiontsray ePrieRed) for

any of the nol ecul es concerned This may be achi eved
th propriate starting material.

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

or solvent systems.

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

may be prepared either by enantiospecific synthesis or by resolutidn. The
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means of conventional protecting groups, such as those
described in Protective Goups in Organic Chem stry,
we@do7d7#75W MOnie, Plenum Press, 1973; and 15rdT/\V0$2006/048538
Geene & P.GM Wits, Protective Goups in O ag nic
Synthesis, John WIley & Sons, 1991. The protecting
groups may be renpbved at a conveni ent subsequent
stage usi ng nethods known fromthe art. The present
i nvention further conprises pharmaceuti cal
c Ltion n = Of
cof @ERRE Y Yoy BRI BRI o ¢8It EofBBRBHE dRafomers
by swndaa*d teéllnaqnas,esmdrcm trm)fqmmtnbncnfs:ilammd)mbﬁg paire kyr salt
oun s _of. nve |on described. . .
forffign vish Btz vty grishscinh R -HEP-BREN PRy acid.
and/el l(ﬂ?-ﬂﬁbértomdyl lthat'tbﬁc RIPRINBU RN by fraptonglscryéstaliization and -
pharmaceutical carrier_accordi nget 0 conventi onal

req@w%%ef thexfree assunthneePeoLBER M 850 g &esalyed By
for |o§136‘fed|§st‘8'ré’&n\éﬁb'e%¥é/rs‘3r drRIEs, fBARE by cHRﬁﬂafd@?aphlc

esired route of adm nistration (e.g., oral
sepaiiationeang jlemavaiofftbe chirgliauxitiam Altﬁragavgw. Hiescemppunds

ma é?éé’cﬁ\?ééi gzgﬁ%%icbﬁbfﬁlﬁi@d?&gh{w ons, suitable

arriers I'ves inc e water, glycols, oils,
al cohol s, fIavoring agents, preservatlves

I
S B APl R RIS Ry P 88 el el e
prdsaintt ériivisntivin, itabhgz bealieoessar)aaldd/@d diesirable 1orpﬂomm sensitive or
ranul ati

h
redqi P @abs o1 An aLIe M s SoSHETEt oihiE 8 Ry achisved by
mdainiseof Gtvietional piESHPGiotps, Bash atsahobe desatilesd i Photective
subst ances such as sugars_or be_ ent er| c- co%gied S'P ?33
e§H 9 and

rgaaicgh , €Yo - RANE IpPR. Plesiu

T. \3/0@7@@357@33 EFh/ Wgoﬁf&é&WGrﬁﬁ@m ©rGnic Synthe&s, John

mnlstratlon the carrier w usual Iy consi s
W'ﬁye&IS@SNéQ@ﬁ aFhe peatReling gETuRS @ﬁv@en’égm@éetéaaécpwement
subé‘é’ &é]ﬁestégé %Hgométﬁéd&kﬁ&ﬁﬁ Y Bl artl NI ectabl e

ensi on al so be prepared
ut|I|2|ng aqueous carriers along with appropriate

o ompoie Besrdt BReREB ot forBRAL SR BREIMERRytioal compositions
co@fan_ilhg cﬂfeeenemore nmmﬁommm fbhﬁuﬁc(u)' \)twah |anghmdnamtutlcally
c eu c carri

ac'a%é% : ffies R E et uaR e Sees bR BE s rmege of the

d@ttﬁ&he M\g&hwhadfiéé,cﬁibefﬂ&)erb&r@s thevagtvd fhgredieat ysgn be
pregﬁregotm iR eftgl(y: nﬁ(lr?g trge gomg{:nrpng Orpcro(re#g&?rt)ésoamﬂey re

pharmaceutical carrier according to conventional pharmaceutical compounding
techniques. The carrier may take a wide variety of forms depending upon the
desired route of administration (e.g., oral, parenteral). 'Thus for liquid oral
preparations such as suspensions, elixirs and solutions; suitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives,
stabilizers, coloring agents and the like; for solid oral prebarations, such as
powders, capsules and tablets, suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants, binders, disihtegrating agents
and the like. Solid 6ral preparations may also be coated with substances such
as sugaré or be enteric-coated so as to modulate major site of absorption. For
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e.g., oral or parenteral such as intranuscular. In

preparing the conpositions in oral dosage form any
wotboorhes7asual pharmaceuti cal nedia may be enpl PgEUS2006/048538

Thus, for liquid oral preparations, such as for

exanpl e, suspensions, elixirs and solutions, suitable

carriers and additives include water, glycols, oils,

al cohol s, 15 flavoring agents, preservatives, coloring

agents and the like; for solid oral preparations such

f I P LG
paBhteraP B FURERAGon PR SRy FARTAIAR R 18 ARG g
othet imgraeiants ngdy be adidedeotincreage aolulslity oy prgselvailon ‘

| ub icants bi nders, ?I si nt egrati ng a ent
injqqtable s et calufiote B R0 e Eared pRnG Haueous
carriebs iohg?With GpRYUb BStelRITIPANIt the 20 rmst

advant ageous oral dosage unit form in which case

solid pharnmaceutical “carriers are obviously enpl oyed.

|1 ‘i’%-z'fir% Bere HRPbRAMACHULIRAI EC9PLSRRALRA this m@éﬁtﬁfﬁ Gne or

coate standard techni ques. For parenteral s,
mocappnmonmda ofubeapreyenfdouplam@@ag tlae nap@vmwedlemﬂ%w@mately

uch as

adl‘?ﬂc}eed;] wit gsf égéﬁﬁ%ée it cﬁﬁ%ggp{é{lﬁ]{; & %HQéﬁtgonaﬁ
phammamiﬂd:al bn;rmmldlircg mhgmmwlmrscmyerahswtaje a wide

a3 B 398 (P R B4 BT Eoitation,

e.goharaiec patreraatal mmmﬂhtriaanﬂsdmtﬁreiln preparing the compositions in
t abI

ord) Radoe dhmm; Rk B ing GrudnarnBeeicaRAGE may e prpieyed.

Thas! foy iquikbs R pPsp arafiess ssihyad ﬂ)rdﬁdaln’v;ﬂé Qﬂs;@él‘fsﬁ@ﬁs \etixirs and
dose as descri bed above. The SOHPharnaceu

solyfippacsyitabie cagiars Rng a9ditives e epwatqrngivceg% RiJs. alcohols,

fla¥8lirig a§efits, ré@b&ﬁvesc%ﬁiﬂ eet’rrd thBl If&!: F@solid oral
suppos tory, t easpoonful *a d he I'i ke, of from about

preparation® skgh asdiarmxapeplgi pewdars, sansylege caplets, dyalears and

tabfl SR e O AR KaaALES RN SIArBRRG AUy dics

gra?o‘rawegehma&ss:anamd:mde)ssdemtagrat'gmagentm the like.

oo 867l A BEHI g BaGE, Ao BE A Bl RoradRtRe

masp anivhhiagecegorabdesdge init Ifn@mm,ahlvdmcb casbesoshd\marmaoebtica!

calgiiis GJRaLVIRIEN SERGRYeEt (G HE WOIRIRT L BP o cgAted or

enROR! cdatbgbyastasddrbietBnifuesb e r@MEﬂaISE’Iﬂﬁ eaﬁwr}wlll usually
t hese conpositions are in ynit orms froms ‘

ch
compTISE A aeoNalsr | VEoudhptThdRDTesiAiEs B SYRIRIPLEY Purboses
sudt 86ididinBschmiktyodr 190 prédetisti®t, may be included. Injectable

suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient '
necessary to deliver an effective dose as described above. The
pharmaceutical compbsitions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful'and the like, of from
about 0.1-1000 mg and may be given at a dosage of from about 0.01-200.0
mg/kg/day, preferably from about 0.1 to 100 mg/kg/day, more preferably from
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suspensi ons, netered aerosol or liquid sprays, drops,
anpoul es, autoinjector 10 devices or suppositories;
wo evo70rsbs1 parenteral , intranasal, sublingual oPCT/®81086/048538
adm ni stration, or for adm nistration by inhalation
.or insufflation. Alternatively, the conposition nmay
be presented in a formsuitable for once-weekly or
once- nmonthly adm nistration; for exanple, an
i nsoluble salt of the active conpound, such as the

ab§FFEE FigiobpyyBorg b ARG o 1528 Efkarcay or any

rangecthereing Bu ddsagey deiviévensmaydie sariedepeadirighpon the

rincipal actiye [ngredient. i ixed wi.th a
reqlismmiaiiie Aatenls tar sesqty of Bk rardigmbSipgdreater gnd the
compBUAEIIG ehIbyas. ThE UHeR6iCithdradilgTRImiBiEtFaRM, or post-

sorbitol, talc, stearic acid, nagnesium stearate,

perpdig dasing praysemaiPleyeduns, and ot her phar naceut i cal
di luents, e.g. water, to forma solid prefornul ation
20 conposition containing a honogeneous ni xture of a
co edally these ppepesitions arednturdhdosageforms from such as
r eut i y t I he -
tatfiE B g Aot pAREER, Brafipe, ekl antord! dutions or
suspmETsieTs onstered aiesosw amtliquithspitalys, doipsy @mpoules.cawntnjector

e oF BABSFE Rt S PAEGRH o sRRE bl By aror Adla
admltlleﬂrbﬁorg,fcﬁrefot 'a?ldmidi@ﬁgen fbsy{ih'ga%ofamhnlasf{l_hﬁhh etAdternatively,
| S a caps es. S, SO rer qr atl on
thel GoMBERTIPBMAY berRgReRtastinvg IRIE FrtePIEIPE oRce apekhoPhence-
mdpithly RRINbWRArARSE Foeeémpley andasslably st of thenadtive édmpound,
about 1000 ng of the active |ngred| ent, of the presen

. p t.
su¢h,aa ﬁ'ﬂ? @ﬁ?anq'ﬁf@ $alhIneRy beraganted t%’P.f@\ng ﬁo%?ot preparation for
intiEPAPQRUIA} PbCERR, hfom@bgﬂngrs_oqawrﬁwﬁﬁoﬁsom BYe5olefs, the

provide_a dosage formaffording the advant.age of
pringipabactine Bgredienbis. mixed wita gapharmaneutigp| earrigy, o) |

o o .
cof R ATE T P dfr i SA0F pRRErT HareH, Bldid Baroee,
soibitet, talee stefayicnasid, Magnesitint staroate) tdicalainimbphesphatetadums,

ang U i e Y P eE et WAl S B retormputation
compoBioaNorAAinig AMBMEgETEtuSIETALER 608 CMMEEIM dbtheaurssent

- imaRR, 1§ FBpagE LRy Sasvniebla Rl Ferod, o hehefin t

thdsa)isreforfriulaton cbafosiittls a8hofrcteheouBgit iglhitgnd thatitheractive
. of pol éﬁgr ic acjds with sugh m?]t erials as

ingrggient s diseired ayaiinbironghorkine FoErositign sodhas the
composition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This selid preformulation composition is
then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 1000 mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over thé

former. The two components can be separated by an enteric layer which

serves to resist disintegration in the stomach and permits the inner component
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The liquid fornms in which the novel conpositions of
the present invention nay be incorporated for
wa@derssrati on orally or by injection includePCHUSHO&848538
solutions, suitably flavored syrups, aqueous or oil
suspensi ons, and flavored enulsions with edible oils
such as cottonseed oil, sesane oil, coconut oil or 10
peanut oil, as well as elixirs and simlar
phar maceuti cal vehicles. Suitable dispersing or
suspendi.n ngs. S | ngl LLck
to ART ARG o E HhRile P G REHE SIRRE lkacc, PR VAR of
matsridican 15 gsedfer, subdxéemtaric layetswomcoatings, such materials

A RO SO B MRS R hgR i By oo
alcIBEr AfSenuigss acelad. i n the present invention may

al so be carried out using a pharmaceutical conposition
conprising any of the conpounds as defined herein and
a PPRE TRERMrrRl ihYwiBEs §Ré #BYBI éenpbsfiions ¥t the present invention
phar maceuti cal conposition nay contain between about

mag bie momalmmrmaomnnww@nmyyab@utm@@tl@a imglgdegaqugous

: L . :
soln IRHY e SATE ERERALIUH S gE i, iEred
emGisionendthi edibledsilsraoisaacottonseed nitr segsmae wilceocorys|oil or
exci pj ents, . iLncl.udi Wy ' .
poffiB ¥ el it B <Ttlinf Bhatrhoites feniid Ptnanle
dispeesteg vasugpendidgeyentsitor apadusgsus pensins, inaude synthetic
éuitab e for oral gdm’ ni stration i[jgjl l{de sg{ri d f@éinﬁi
and pefurabgups uch a3 Bpgasantt, graris, Al deX{ @y
carb@)&w@tﬁ;@célmgé,ah@mﬂame,tﬁdmmﬂfpwrﬁilmﬁe Grgelatin.
sust ai ned rel ease fornul ati ons), granules, and
powders, and liquid forns,. such as sol utions, syrups,

eli | g : : i i fi
’Fﬁé%%@g ﬁtﬁé@{\?%r&é‘?ﬁ? pés&bed |ﬁ_(ir1€§3reék§ﬂ_|werfti%h may

par ent er atron include sterile solutions,
alserhe cardad auhusings phagharmiticabeompasition €9MAriging any of the
coffRBIRE S Bt AP R o PRGN sbio Al i ovhe
phénenaciniticabt@npdsition diay cedaindesteeenfabomd 0.1 mgeandi 000 mg,

four . .tines il Fur t her npr C 0 f . . .
prol B 5 15 3o L Bl B BRI ¥ biner o any
forfnosunabléefdrane esddeistadrhinisttdtion sel@detNOC200&/s0relt84 necessary

PCT/ US2006/ 048.53F3 i.ntranas

| .vehicles,. or Vvia.
ang AL BRRRRRCIA PIRBG. MG b Hiisgo ghinders,
sus%ﬁéﬁ | }Agétﬂ'sl lublgiaahi%i;iﬂa@clﬁr.hntsT@W@etéi:Brkmltﬁhef\?ivésl dyes, and
orm o a ransaer elirver .Syste . e 0 e :
coniifiae SPRROFARREHIBIBOL O SUMIBIETRA INFIGIscS T Bk TaaRs, such
as PARNtalisCEaBIE{sS BapiNES (hEH hcludh PGB Gicte 8l68Se, timed

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.

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. Furthermore, compounds for the present

invention can be administered in intranasal form via topical use of suitable

30



10

15

20

25

30

5 For instance, for oral admnistration in the form of

a tablet or capsule, the active drug conponent can be
waeoomiongdi wi t h an oral, non-toxic pharnmaceut i ce€T/¥S2006/048538

acceptable inert carrier such as ethanol, glycerol,

water and the |ike. Moreover, when desired or

necessary, suitable binders; |ubricants,

di sintegrating agents and 10 col oring agents can al so

be incorporated into the m xture. Suitable binders

- it 18 jn el by ot g S Fodb

orcﬁmwgtsﬂ!aﬂahstharm ual ba@difnwmehm incthg damn staltrasdacaal delivery
sodi u sodi ugéste r

syHRAERES BhfaeRbratastiald Bl SLoddte b 2hhftyiod mthgrdhen

intGPaitiem tﬁ%l?ﬁdiﬂtﬁé]@obé@ tddienDi si ntegrators include,
wi t hout limtation, starch, nethyl cellul ose,

agar, bentonite, xanthan gum and the like. The liquid
for gy Iirnstér%é @@.l é!ral baHiSFatftSPORE o8 of a%ﬁlé?bﬁbﬁﬂsule the

agents such he synthetic and natural guns,

acmdwgecomm@qvazmbe eerabingd with ap|orak @pndpzs&evw@apﬁ@tlca"y
acééﬁsigble iREnt Q:%rrl‘?é(]iﬁ%l @%Hbls ek Nwaldrrd tfle like. Moreover

ensi ons I oh re desired. 1soto
whpnmauradmrmeoabsawy, galthlaIbir}dea's;riuhm:arHaJ dlainitmratmg agents and

r.eservat i Lo eno
coBif Bkl 41 Al & o et DR, 1 tabls, Bincers,
inclode, bdthadibtimitatien &dard’n gabatlnfnaﬂmealfsnngagpsm@w as glucose or beta-
onposi ti ons, and ac in e regi,nens - .
laci S BRI REARI ey AP GG SUIETE drps SSnERRcapia, tragacanth
or 96dilRFSleate, isodiLef etdAtlte, Hi‘égﬁé%idm staags setidf®enzoate,
products may be varied over a wi de range fr

so@ngm agetate gogim ghigrideranehinedike- dfg@lntngj'atqgg épcluc?e wntho?,lt

linfRE b Sthfchl h%ihyl@é@lulo%@”&@éﬂ bbAhita! ﬁa:ﬁhﬁﬁ%{nﬁlﬁ la)ﬁd the like.
provi'ded i n the formof tabfets containing, .

0.05, 30 0. 1, 0.5, 10 2.5, 5.0; 10.0, 150. 250

50.

20 et e g0 eV ek oFEbbRATBGBf suor
asdiie synthetic apd nattwrai gen}safarmmmeﬂeagamlaoacaam methyl-

ec t

coflibgs Hhu T8 TR EoP bl e 4l BAMT S0 PYBERLGES ana
soﬁnﬂﬁ?ﬂggdé 82/9%9%10 ytowic phepaatio3 »fzmwbwl 5%)1 contain suitable

PCT. 4 Pr ef er the range is
ProSELYATNES AT SR DYed Een RiaveRdiy AT S HERGR:

per day, rmre preferably fromabout 0.5 ng/kg to .

ggg { rggo c,*lﬁJ Ersgrlp(\e/gla&pef er}g%ﬁrgﬁr{.om acP pul yé>fO thtec%oregoing
coﬁ%amﬁ@%mcd&dmgﬁb RioBh§S Pshiffens dstablshadah tHe bR whenever

times per day.
treatment of depression is required.

The dai'ly dosage of the products may be varied over a wide range from
0.01 to 200 mg / kg per aduit human per day. For oral administration, the ’
compositions are preferably provided in the form of tablets containing, 0.01, 0.05,
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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5 Optinmal dosages to be adm nistered nmay be readily

determ ned by those skilled in the art, and wll vary
wowaon/or3rel parti cul ar conmpound used, the node OPCT/US2006/048538

adm nistration, the strength of the preparation, the

node of adm nistration, and the advancenent of the

di sease condition. In addition, factors associ ated

with the 10 particul ar patient being treated,

including patient age, weight, diet and tine of

porligRire bl dne Firge fofiifnatiols o) o Ry BT g, ef boay

weigbt per aayé,i mareapdalﬂiaramy, tfiron tagbai (lsls mgl;jl@;;oaﬁdmﬁberfmglkg, more
nown n ner cce C n 0 ni

pre?%r&&'&s T 8Bgut $patiaboti, 25 0rmorke liRad ‘ye{sh?aef”a@x- The

corgE?FﬁHQ thdyobé éﬁﬁﬁni@fer]&i'l @ifvi NfeginBh 8N 18iSMnds per dag.

ed in the art w urther recogni ze that human

clinical trails including first-in-human, dose

C ane ; . s ; .
| 20PN SHLA Y oA erclind B B RPISSR e inose
skilbashinl eatt, ancowitliviagy withabe particsdar casnpouttbuped,the eode of

i, ¥ stEfit 186 beneldfion dha PR pFIGHRISRat@rt ana
thel athvamicement af theadiseasd condiiode th additieh pisictbm @tssbeiated with the
onstrued to.limt in.any,. way . the invention.set rth

parfitlfirpatiral Sengieated s Biatkhf paf. \aighifind b br
adrn(risHatidr) y festit-ihene ated 1o adjust dosages.

1, 41di oxepi n-3-yl ) net hyl )sul fam de (Conpound #3) O O

HN--S-NH2. | | 32 WD 2007/ 075751 PCT/ US2006/ 048538

Cat esfeoskiliéd (HPiH: ardt Yilk réBBYNiz& tt PESBSH WD GAENA N Strials

were conmbined in acetonitrile and heated to reflux fo

usipgeuiigble, known and genriallyscanrted cell angr/qranimas msiegé are
pre?)z?tg/l%ré{@ﬁtyﬁ%sﬁ%ﬁmtp'?)‘ﬁpﬁqecﬁéaﬁrbr"iﬁ’év @lgé%;ﬂ}éﬁddl%rder.

hour s. e sol ution was coo? 0 room
tenperature and filtered. 5 The filtrate was

eva rasi il ut ] '

ot e e s Sre i tior 8B athio i ot Bl Hfte
incudiag ficstdnthurnan, dese darigitly and efficacy trials, in healthy patients
and / or those suffering from a given disorder, may be completed according to
methods well known in the clinical and medical arts.

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.

Example 1 .
- ((3,4-Dihydro-2H-benzo[b]i1.4]dioxepin-3-yl)methyl)sulfamide

(Compound #3)
0
SN
0 HN——%-—NHZ
O
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over MgSO4 and concentrated. Chromat ography (2% et hyl
et her in hexane) vyielded

wa20ehsrsene- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] di oxepCTV&@SA®S6/648538
colorless oil. WM (ESI): 163.2 (MtH+) 10 1 H NWR (300
Ztg, CDCl3), 5: 6.94 (m 4H), 5.07 (s, 2H), 4.76 (s,

3- Met hyl ene- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] di oxepi ne

(5.00 g, 30.8 nnDI) was di ssolved in dry THF (100

m-) C?%Erh?aggt b.D nMnbp aWpot&Qs%n’i‘bérb’lﬁfate et oribined

was st hour s
in amtmmtruefe@m h)eaateddo r@@@mrg:neanow rﬂrﬁmomeiéub%@hmé-

proﬁagﬁgz(b %286 ggﬂ ) \?vgs agde%ﬁ)cy ﬁ{éqh‘%mlon]v'éag ESntmued at

€ac omtenperature and
reflardowdd pdiraxThe soqmldh was m@led_go mmsn meeratmme and filtered.

ti t th .et t.at
The fltehe b Sanaialepad it g e i (RbSY Pt ter i
extMMbreY wutThaleﬁWl et hen( 3 XyasT: m@ﬁomgbirreed erbanielsolutianweas dridd
ovgf@éé@id&ﬁ cn ormt (gngr aph%a(tgg/é)apﬂy%é%o tyrl]%{helr in rI]‘uexane)

B

(wmzs (BSHt Blgmz(@mmwz DI\/ISO)b 8: d6 92 (m 4H) 4. 21
m;m P 500Nz, GRG1)S: Goum, A0SR, (5 2, 176 (5, 4H).
( ( ?Q\Agyﬂa{&%@@@@w&ﬂ %&né%[gl[gﬁﬂio&es ind (518 @/bbaannmon)

amde (3.11
wamdnste)olvm i dyrBiHRe(d 0D rmbdy. yBdraneaih BlR @00 M )n Thiid 1@&@6 was

el P TRNTROIBE 05018 R S, 20 Bapyi s
(6.929, GGIEMOI?,\ME{E achaksat. Vhelreactimdmsrhe‘ated to gflux overnight.

T ESTESRLAIN AT | RERL AR W PR TG

(3. §WI Zﬁ@o &K)'Wé‘b‘hdéieb* N dalGflofvidas EBM%@)ed withbethyl 4cetate (3 x

10(2 H)L) 4Ttgéc9%b?n%.jtg or@% stnh,\hogpo(gsr %ngg o(vgzr Mg$_§) %'g]e\mlutlon

wag%?\/cgﬁﬁgﬁejd Gdé MReUfh GBSt e@WEIHn%n@atography (2% to 8%
ydr o- benzof 1, 41d|0X|n 2-yl me % ul’f am de

me(d@nm(m mpl'#qgomqathﬁng) to yleld ((3,4- dlhydro-2H enzo[b][1 4]d|oxep|n-

3-yl)methyl)amine as a colorless oil.

MS (ESI): 180.1 (M+H™)

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

((3,4-ljihydro-2H—benzo[b]{1 ,4]dioxepin-3-yl)methyl)amine (2.90 g, 16.2
mmol} and sulfamide (3.11 g, 32.4 mmol) were combined in dry dioxane (60 mi)
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 seolid.

258.8 (M+H+) ,
1TH 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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OS O- NH2 5 Racem c
2, 3-di hydro-1, 4- benzdi oxi n-2-yl nethylam ne (4.4 g, 26
wonw)p7s7and sul fami de (5.1 g, 53 mmol ) wer e coPOI/NSZNO6/MMS538
1,4 dioxane (100 m.) and refluxed for 2 h. The
reacti on was cooled to roomtenperature and a snmal |
amount of solid was filtered and di scarded. The
filtrate was evaporated in vacuo and the residue was
purified using flash colum chronmatography 10
(DCM Met hanol - 10:1) to yield a white solid. The
solid was recrystallized from DCMto yield the. title
corrpound as a V\/nlte sol |ExamgleQ7 5 - 98 5C E errent al

13 15 H1 NI\/R(DI\/ISO .c 85(m 4H) 668(bds 3H,
NH), 4.28 (m 2 7(dJ 9, 11.4 Hz, 1 H),
3.20 (m 1 H), ; Exgnpl 3 20

(Benzof 1, 31di oxol™ de (Conpound #2)

O O- COHNS-NH2 O Catechol - 2§rg, 93.2 mol ),

sodi um net hoxi de (25% by wei ght |Q nmet hanol 40. 3 g,

1863&3%.0 22RO, 4%&5%&@% gfe@hsﬁéﬁnﬁe .43, 26 mmol)

o Were co ned’in dr
and suliamide (&3 dhéd euneld wese Icspmbuzgd mémd@wﬁnemeo mL) and

EPb0R PGkl b R SITRER ool pad e
amoadti oédoi:jm was! fdtr:afed ramelrdlsemniam tThe hlbnamet VBB enaponatestin
and the m r Xtra
vadfis o 368 1o ous ST et ERRATREL AR WrbfhyAbSlaRty
(DGWMeTﬁ@q&On‘m meb wecuaa ivhiteosoftd. OThaaslid Wizadrasrydtallized from
concentrated to a brown solid, and

D%F@N&ﬁ"é&ﬂ%ﬁﬂ%&"@ﬂl&%% ajuitepalidn  hexane) to yield

benapé_bﬁ&dlgg.gloe -carboxylic acid nethyl ester as a
col orf'ess. '

Elemental Analysis:

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

Anal Found: C, 44.28; H, 4.66; N, 11.21; 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
Benzo[1.3]dioxol-2-yimethyl)sulfamide (Compound #2

CL. h L

Catechol (10.26 g, 93.2 mmol), sodium methoxide (25% by weight in
methanol, 40.3 g, 186 mmol), and methyl dichloroacetate (13.3 g, 93.2 mmol)

were combined in dry methanol (100 mL). The solution was heated to reflux
overnight. The reaction was cooled to room temperature, acidified by addition
of concentrated hydrochloric acid and then reduced in volume under vacuum to
about 50 mL. Water was added and the mixture was extracted with diethyl
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oil: 5 M5 (ESI): 195.10 (MtH+). 1 H NWMR (300 MHz,

CDCl 3), 8: 6.89 (broad, 4H), 6.29 (s, 1 H, 4.34 (q, J
weZookn7578H) , 1.33 (t, J =7 Hz, 3H). To PCT/US2006/048538

benzo[ 1, 3] di oxol e-2-carboxylic acid nethyl ester (7.21
g, 40.0 mvol) was added ammoni um hydroxi de (29% i n
water, 10 m-) and enough 10 acetonitrile to nmake the
m xt ure honogeneous (-P5 nlL). The sol uti on was
stirred for two hours at roomtenperature and then

eth%iéi )J[{lﬁgfmoxon V@@ncg‘%b (':C Qo wa ed%?%é"{"& MaPQy

corxerdratbdtte astmiomoh swid, armscmomaogmpﬂeyi 4 etiatl iacat&tadn

et P i Panal i iatblor o5Rindflc ot matyl qeder 45 g gploriess.

oit:1 H, 7.72 (s, broad 1H, 6.94 (m 2H 6.86 (m
2H), 6.30 (s, 1 H. Benzo[l 3] di oxol e- 2-carboxylic
aci MSUESH: (510 fM+8P)9 Mol ) was dissolved in

T W I

=7 HAWH), 4934 t{er.ql M emy.at room 20 terrperature ‘The
reaction was stirred az roomtegljerature for 24 hoiurs.

Di sifplbhenzophSidionele-2raadidxylic deint mephyleste@e2t QLAQI 0 mmol)
waé%%éa@%rﬁmgn%%ﬂ'e %9(’/3 rp V\M?llqgtrﬂt? a%%n@‘a

et Fact 80" aceta e (3
acedomﬂﬂlertb)malﬂa d¢he onikiune thoonagpem e uso]~Gt mbh Whe sshstimdwas

stlr\'\%/cgg eﬁo?% :8 gr ' e%ng%&ratllj\{%s%d ther}\ed%f) Illec? Water Was added.

Bebw[zlo(B]i:ud}dcﬂb-Qchrbaxylic agit farhlaim precivitated ab @ White solid and

VS ES 3 8:
wae d Iangra% ég&\r{q“ &sgp lwntonE r‘g'le;]q)plur@cggo?(z d94 J= 4
X0 i -me am ne
19. ﬁ'?ér_'r?mg) e{égpsull?ﬂ'm*j 30 {3 74 g?/ 38.9 nmmol ) vvgre
COﬂﬂl—ﬂﬁMFR (300 ), DRISDY 397149 )s, Bcad,MEHES A 72 (Sbrovds 1H),

heated to reflux overnight. The reaction was

6.940m 2t} 8i8&(myrH) @394'@ Hdk 35 WO 2007/ 075751
PCT % 9
CATEAPESRISRIE 2088 IO I 5100 1416 vas

acet one
disgelypdun detghydrafiiran (J61F, 300 mL). Lithium alummum hydride (LAH,

1M in THF, 39.5 mL, 39.5 mmol) was added slowly to the solution at room

temperature. The reaction was stirred at room temperature for 24 hours.
Distilled water was added to destroy the excess LAH. Aqueous sodium ,
hydroxide (3.0 M, 100 mL) was added and the solution was extracted with ethyl
acetate (3 x 100 mL). The combined organic solution was washed with water
and dried over MgS0O.4. The solvent was evaporated to yield C-
benzo[1,3]dioxol-2-yl-methylamine as a colorless oil.

MS (ESI): 152.1 (M+H)

TH NMR (300 MHz, CDCls), 8: 6.87 (m, 4H), 6.09 (t, J =4 Hz, 1H) 3.13
(d, J=4 Hz, 2H)

C-Benzo[1,3]dioxol-2-yl-methylamine (2.94 g, 19.4 mmol) and sulfamide
(3.74 g, 38.9 mmol) were combined in dry dioxane (50 mL) and the solution
was heated to reflux overnight. The reaction was concentratéd and the residue
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M5 (ESI): 230.0 (MrH+) 1 H NMR (300 MHz, CDC13), S:
6.87 (m 4H), 6.25 (t, J =4 Hz, 1 H, 4.79 5 (broad,
wa 2047074562 (broad, 1 H), 3.64 (d, J = 4 Hz, 2P{T/US2006/048538
Example 4 (2%)-(-)-N (2, 3-D hydro-benzof
1, 41di oxi n- 2-yl met hyl ) -sul fam de (Conpound #4) O H
10 4/ ~NH2 Catechol (13.2 g, 0.12 nol) and potassi um
carbonate (16.6 g, 0.12 nol) were stirred in DVF (250
m.) and (2R)-glycidyl tosylate (22.8 g, 0.10 not) was
wa%%ﬂ?gm%f@qrﬁﬁﬁe& 39% fqo{‘od/“a&ce%hé rlﬁﬁlfﬁ’%%%tf’nﬁ%ﬁé} {eld the title
he reacti oh was CooO to roomtenperature a
comjpbunddimwmwemlidater (1 L) and extracted with. '

di et é{ 15 ether (4 times). The conbined organic
sol M9 eSha23BQ AMH )t i nes with 10% potassi um

t e ,an
cvapt QMY R Rt BB g8 87 I uiir 0.8 [a/Grd ot b, 479
(brﬁadé Io iH;eda{ R <74 (B@g@h 164)| 8By ghoswtiggramly  (DCM Met hanol
- :1) to yie
((2S)-2, 3- dl)/hydro benzo[ 1, 4] di oxi n-2-yl)- methanol as
a solid. 20 The solid uéxﬁg&leﬁﬁ mol ) was di ssol ved

in pyridine (85 r;'L) cool € p-tol uenesul fonyl

chl 4 y GROTRENA0 W ¥
m xture stirred at roo for 20h The
reacti on was dlluted ether (1 L) and 1 N

HCl (1.2 L). The
washed 2 tines N HCI] (500ynt) , 4 times with -
wat er (150 ni), 'th( 5. bri |ed (MS™) and
evaporated in vacuo d’%\/v\,ﬂ'\tg solid which was
purified by flash colum chronato apl‘r{l—li Hept: EA -

2:1) to yield toluene-4- sulfonic aC|d

( 2Spatechdi( hy.arap- meﬁm{)ll aﬁa]:icbcﬂasmua} gtérrmhhyé (Eabe, Car2 mol)

woff e in Bt 20 Mdeand 2 gk fosi HiauRE & & Gl moh was

adde®ntlihe F08ctitipivad éti?rebeit 60"19 faro4lh h:r he@a@floh WdOBled
36 WD 2007/ 075751 PCT/ US2006/ 048538 tenperature and

to igem tempataiuta god cilsted withiee wateridy) gnd exirpcteddwvith diethy! -
ethit (4 tiRfks3O THe combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in

;yer was separat ed and

vacuo to yield a white solid which was purified by flash column chromatography
(DCM:Methanol — 50:1) to yield ((2S)-2,3-dihydro-benzo[1,4]dioxin-2-yl)-
methanol as a solid. . :

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 s{irred 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
brine, dried (MgSQO,) and evaporated in vacuo to yield a white solid which was
purified by flash column chromatography (Hept:EA — 2:1) to yield toluene-4-
sulfonic acid (28)-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl ester as a white
solid.

The white solid was combined with potassium phthalimide (14.;4 g, 78

mmol) in DMF (250 mL) and heated to reflux for 1 h, cooled to room
36
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White solid was filtered and the solid was washed

several tinmes with water, 2% NaOH, and water again
wan@7ioes7sair dry to yield a (2S)-2-(2, 3-Di hydrBCT/US2006/048538

benzo[ 1, 4] di oxi n-2-yi net hyl ) -i soi ndol e-1, 3-di one as

white powdery solid. 5 The powdery white solid was

conbi ned wth hydrazine (2.75 g, 86 mmmol) in EtOH

(225 nL) and heated at reflux for 2 h, cooled to room

tenperature and 1 N HCI added to pH 1.0 and stirred

ten%;?éergﬁﬁgt . é%lieldg nzcg’l/fggrr%ﬁ%y sh}r ﬁ/gte?r'hq f§ Yﬁ?ﬁﬂ&%uWeH'bo min.

Wma-mbudalvasl flitered/and the solid suai5| \dashdm! shved tipeed with eveddr, 2%

NaGFL 5T wldicabatn BT 2040 by Viel gSL{ gV

berechmmr]di‘o&m 2+ylm\e&qupusbmcmleu1%—dhcmé agMhirepbwdeni solid.

- (DcARsiaawery e Selid War GoampIoRH Wik RURAZUTE G475 Rb B6 mmol)
in I?t'dH Qé2§2nL)9anc?ﬂeré?:| at r*e'FIu?(T@F QW%@blédzé)ordM té’l@\foerature and

treated wth L) heat ed on steanb

TN admwéhiebgsa%atmrﬁ@fpn *e’i rruao|Wht§e selichwes flltered and
walRTR S toch ERDLlsofldisciiel) dhd i ML as B iratell in
vaafo (2ol (@highDivay gaditonezidiatylei digthyl Eﬂyebr)and dilute
=B BBt g el s HRPLASE3) Yl §borate
in vei@iofto(x yre(ljd alight Ztalllﬂ)/ oilOnTﬁ'dﬂdielll \Maest puitdd gy\gmflp] column
oAb (SeUeRId oI Gabivel fn Gachaonien pEng o (482
g, Zngﬁm }(I gar@phvldl (250 mL) was treated with 1N HCI (30 mL) and

benzo[ I oxi n-2-yl)-nethylam ne as an ojl.
hea@?’ ot gl tlatﬁdm geﬂ‘?é’uéuﬁ”d(‘i"ef gt caol tp 1 ﬁﬁ’B’} ) and

rafifedeafter 3, the Axtfird iRk )icéRb8iethior & h! WkHite Raky solid
oxane t he crude product was

(th%GPFﬁeFSEQnQW‘QfHééﬁa“é&(@ﬁhcc@r%ﬂhwpa%@zq[mlww’yl)-
mebIRNNG VS et B Reh el e Rori o Zpropanei o
ylehﬂ a\mmt@ goligstal | ine solid. np 102-103C [alo = -45.1

(bo@D 0%9%rgftf)@ﬁlzwﬁi(mquog%78(ga?63(rzn 6.4I9_|? a
T&e H)hate’ssalm {vad, pattitforredbetiieeh BCM krld) diie NaOHg and the
DCf\A was drled %ﬁagol_? angl e@apglraet % ?/lacﬁg ?o {nelg (28) -C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yl)-methylamine as an oil.
[a]p = -57.8 (¢ = 1.40, CHCI3)
The oil (2.1 g, 12.7 mmol) and sulfamide (2.44 g, 25.4 mmol) were
refluxed in dioxane (75 mL) for 2 h and the crude product was purified by flash

column chromatography (DCM:MeOH 10:1) to yield a white solid, which was
recrystallized from DCM to yield the title compound as a white crystalline solid.

mp 102-103°C '

[a]p = -45.1° (c = 1.05, M);

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

Elemental Analysis:
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37 WD 2007/075751 PCT/ US2006/ 048538 Anal Calc: C,
44.25; H 4.95; N, 11.47; S, 13.13 Anal Found: C,
wd 4002075758 4. 69; N, 11.40; S, 13.22. Exanpl e BCBHUS2006/048538
N- (2, 3- Di hydro- benzof 1, 41di oxi n-2-yl methyl )-N . N
di met hyl sul fam de (Conmpound #6) OH N 1'S / ~NO
Racem ¢ 2, 3-di hydro- 1, 4- benzdi oxi n- 2-yi net hyl am ne
(8.25 g, 5.0 nmol) and triethylamne (1.52 g, 15
mol ) were conbined in DVF (10 nl-) and cooled 10 in
an A Gakh as di med il el el cRliorrdg {3444 g 10
added. Thé reéaction ni xtur en stirred
forAl:%aIH?owcl h cont GhdddR@;dd) 4.69; NTHd 4@t 1DR2. mi xture
was partitioned between ethyl acetate and water, and
the ethyl acetate solution was washed with brine,

dr| ed (MJSO4) and evaporExasple vacuo to yield an
| a5

yi eId a vvhltesolld ‘%ﬁ%ﬁ' R #s):rystalllzed (ethyl
€ €

acet at e/ Hexane) to vyi tTe conpound as a white
floccul ar solid._#af 8C Ms 273 (MH) El enental
Anal ysis: 20 An . G, {48. 524 H~5.92; N, 10.29;
S, 11.78 Anal Nt 5762, N, 10.20; S,
11.90 'H NWR ( CDCI™S ~4.29 (bd m 1 H;
NH), 4.35 (m 1 H), 4.27 (dd, J : 114Hz 1 H),
4.04 (dd, J =7.0, 11.4, 1 H), 3%6( 282(s

oMo 282 SR O3 R L 8= BT %mog{h?fu‘asrﬁ%% (828 F 5% moi)

and triethylamine (1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled

in an ice bath as dimethylsulfamoyl chloride (1.44 g, 10 mmol) was added. The
reaction mixture was then stirred for 3 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the ethyl acetate
solution was washed with brine, dried (MgSO4) and evaporated in vacuo to
yield an oil. The oil was purified using flash column chromatography (ethyl
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*)

Elemental Analysis:

Anal Calc: G, 48.52; H, 5.92; N, 10.29; S, 11.78

Anal Found: C, 48.63; H, 5.62; N, 10.20; S, 11.90 -

'H NMR (CDCls) § 6.87 (m, 4H), 4.59 (bd m, 1H, NH), 4.35 (m, 1H), 4.27
(dd, J = 2.3, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4, 1H), 3.36 (m, 2H), 2.82 (s, '
6H).
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N- (2, 3- Di hydr o- benzofl|, 4l di oxi n-2-yl met hyi ) - N- et hyl su

| fam de (Conpound #7) a ON\ O S -5 H2N O Racem c
W@ 2@7a73Tgdr o- 1, 4- benzdi oxi n- 2-yl met hyl am ne ( 8P&T/IY20065048538

mol) was dissolved in ethyl formate (15 niL), ref

| uxed for 30 mn and evaporated in vacuo to yield

N- (2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl net hyl ) - f or ram de

as an oil. The oil in diethyl ether (25 nL) was

treated with 1 MLAHin THE (9.0 10 ni, 9.0 mol ) at

OC and stirred for 5 h at roomtenperature. The

reaction was cooled in an ice bath and quenched with
vvater (0.50 n), followeExampeld NaOH (0.50 nl-) and

O 0 The_m u)r(e as then stlrrd at  room

fil trate was evaporat e%@,ﬁ‘@q%#ﬂao y| eI d a residue

whi ch was partitioned between and di et hyl .

et her. , Qe was basified with 1 N NaCH
and extracted wt | The, or gani ¢ phase

was dried (MgSO4) 2 ted Nn\ cuo to yield

(2, 3-di hydr o- benzo] [ “yl Kyl ) - met hyl - am ne

as an oil. M5 180 (M#4) 1H NWR ( 3)& 6.85 (m 4H),
4.30 (m 2H), 4.02 (dd, J = 7.9, f1.6 20 Hz, 1 H),

2. SRabﬁm@ i),3- dﬂn&ﬂo(ﬁ»ﬂ b’ﬂﬂzd‘ﬂ)émqwlw(éBﬂanﬂne 2825 @, 5 mmol)

waditfssaled Tuothy) Formate i B bt it 20" @R BBf fveorated in

vasas idyied Wqﬂ-ﬂiltw&b%zfo?ﬁ '49’d46xm:@?lrﬁ§§iy9%rhﬁﬁﬁ‘nde as an oil.
purified via col u

P e The g st Sey (25 dnEheos SARted WL IM LAk THF (9.0
mi; 66 ¥inBl) dt BPE ddd Sl or £h ATB0M RrhBERRErd, oTie feetion

wa(sMbb)ed il emige hatMma(ﬂ ysiesched alithGaiter (Q,504mu§,0follewed by3N

Nagll-ggo Sﬁ mi.gagg wéér il%Sé_)'nngTﬁ‘ n%IXJ(:LR% Was %end'gtlrf}gd awroom

temperature for 1 h. Solid was filtered and the filtrate was evaporated in vacuo

to yield a residue which was partitioned between 1N HCI and diethyl ether.
The aqueous phase was basified with 1N NaOH and extracted with diethyl
ether. The organic phase was dried (MgSQ4) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1 4]di6xin-2-y|methyl)-methyl-amine as an oil.
MS 180 (MH")
{ 'H NMR (CDCl3) 6 6.85 (m, 4H), 4.30 (m, 2H), 402 (dd, J = 79 11.6
Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H)
The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5 h and evaporated in vacuo to
yield a crude residue. ‘The residue was purified via column chromatography

. (ethyl acetate/Heptane 1:1) and the resultant solid was rectystallized from ethyl

acetate/Hexane to yield the title compound as a white solid.

mp 97-98°C

MS 257 (M)

Elemental Analysis:

Anal Calc: C, 46.50; H, 5.46: N, 10.85; S, 12.41
Anal Found: C, 46.48; H, 5.65; N, 10.90; S, 12.07
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WD 2007/ 075751 PCT/ US2006/ 048538 'H NWR (CDCI3) S

6.86 (m 4H), 4.52 (bs, 2H), 4.46 (m 1 H), 4.29 (dd,
wa2@787578L. 5 Hz, 1 H), 4.05 (dd, J = 6.5, 11.5P¢USH06/048538

H, 3.51 (dd, J =6.7, 14.9 Hz, 1 H), 3.40 (dd, J =

5.9, 14.9 Hz, 1 H), 2.99 (s, 3H. 5 Exanple 7

(2S)-(-)-N(6-Chl oro-2, 3-di hydr o- benzol 1, 41di oxi n- 2-yl

nmet hyl ) -sul fam de (Conpound #8) C OS O 'NH

Fol l owi ng the procedure outlined in Exanple 4 above,

4-c S Oo Wy €. ' I

( 28;111 %‘“?E‘Wo% 5 glge_s Xﬁ\ > gggg@b@d(bfs, 2W) 84 d6qri ) ue2®dd, J
= 2k33n‘lz1o§11m]1d1l)o)4|05 @dilJ) = 1eed.hif.atinea Hnd.51 (dd, J = 6.7, 14.9 Hz,

1H)§3§%%&&’4‘f di dgl ﬁ4“§ ﬁr"()j]' Iﬂi%@?és BH) e’"(ca. 3:1 ratio of

6-chl oro: 7-chloro isoners by RP HPLC). The m xture

was di ssol ved in 2-propapol 0Q nL) and 1 N HCl in
diethyl 15- ether vvasggéé@ﬁﬁ-&' pH = 1.0 was
23)-6)-N(6-CH18r 28Rk QF d-Benzdl 14di@txm4@t pheiHvi)-SdHamide
was | ere g) and re-crystallize rom

met hanol / 1 PA to vi eld(Mﬁhls. The white

crystals were partitioned dget ween DCM and dil ute

NaOH. The DCM was™NgfTi edyand vaporHated in vacuo to

O
9 ;"4,j,d¢'8>q -2-yl)-met hyl am
ne as an oil. 20[a]D-- .8 (C =Y ,.%HCIB) The
oil (7.75 mmol) and sulfamde(l BCDg, 155rm0|) wer e

o og?bg&ﬁmgr}hegér?égaﬁre( ?L(l)thmad dn ﬁ'}g 6{)% |4u:%<t%§lé Qf-cﬁlopo&itechol

ure and Ora iI'n va
way iredcted teolieid.a Fﬁroaupas ofl(23)-G&F - (Dhlowcb-@eﬂ-dhwﬁrb# ash

o g R ERE b0y o 35
benid{:l Adioxin-2-yilmeMylatindRd. @XCralio 8f 6-cHorod7-chicro Isdme rs

1K, 6.8 (m 2H, 4.76 (m 1 H, 4.55(s, 2H),
PP -1 H), 4.29 (dd, J = 2.4, 11.5 Hz, 1 H), 4.05

( ddThé m1x7ur<1.-; waé-élrs@oiﬂ%d i éﬂbropﬁarfb'f (160 nﬂl‘,)an@@N HCI in diethyl
El ement al Anal ysi s:
ether was added until pH = 1.0 was attained. The hydrochloride salt that
precipitated-was filtered (2.65 g) and re-crystallized from methanol/IPA to yield
white crystals. The white crystals were partitioned between DCM and dilute
NaOH. The DCM was dried and evaporated in vacuo to yield purified (2S)-C-
(6-Ch_loro-2,3-dihydro-benzo[1 ,4ldioxin-2-yl)-methylamine as an oil.

[0]o = -67.8 (c = 1.51, CHCly) '

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 tehperature and
evaporated in vacuo to yield a solid. The product was purified via flash column
using DCM/methanol 20:1 to yield the title compound as a white solid.’

MS 277 (M)

[olp=-59.9°(c=1.11, M)

'"H NMR (CDCJ3) § 6.90 (d, J = 2.2 Hz, 1H), 6.81 (m, 2H), 4.76 (m, 1H),
4.55 (s, 2H), 4.40 (m, 1H), 4.29 (dd, J =2.4, 11.5 Hz, 1H), 4.05 (dd, J = 7.1,
11.5 Hz, 1H), 3.45 (m, 2H)

Elemental Analysis:
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40 WD 2007/ 075751 PCT/ US2006/ 048538 Anal Calc: C,

38.78; H 3.98; N, 10.05 Anal Found: C, 38.80; H,
W@2@7/073451 9. 99. The filtrates of the crystallip€DUS2006/048538

hydrochl ori de salt of (2S)-C-(6-Chloro-

2, 3-di hydr o- benzol[ 1, 4] di oxi n- 2-yl ) - met hyl am ne

prepared above were 5 recovered (ca. 1:1 of

6-chl oro: 7-chl oro isoners) and evaporated in vacuo to

yield a solid, which was part.itioned between DCM (200

et GRERRI e i $7 8 M g 108850 ana

~evaAnahFedndn vacud t38. ﬁDeHdSaEW dN,|9.98hi ch was

RO T PB4 SR o

2SGQS)d@bénﬁ&[HQﬂdlo&lrﬁzq;IPMI@yléﬁnﬁ@bleﬁét@d@hdv&wﬁl'é e

rocEUAET R 1y hobB-Tor: /rohIRSPYS RS s VaROB R ) RO to

yield sbii e\ﬂhfcﬁrwas BaRitioneRb&tclen DOMAGTRA) iy GiiAe NaOH

evaporate in vacuo to yield an oil

(0.5.i5Q B byTha BOM selulion was weeﬁh@girqmwme bur@ienglned

(N%g Wﬁréﬁ?ﬂor Oeg:u?t‘g): )ﬁ‘?/lgr%r] oil, which was purified via

reveesezphasel HRLEXi(ho 2-50%eA G viths O 1684 TRA dis watenwite 0.20%

T e o M By

as aresiglug, 11.6 Hz, 4.04 (dd, J = 7.0, 11.6 Hz,

38 . .20
Chrzﬁsﬁeﬁdyﬁr}é%%?%% B e (091 4pal f dioxane
(25@hL)\Ikalad réfukdd mszh Golsekid rdcrmmp(eéatar@ andevapeldted in
vaqH_o) toayfald[;&ﬁ: oq flq gl?waa m%rtf %%ngpggxglpn% gh l%gnvlat(og(r)aphy
usift§ DEKANRAHHIT-Of0: (1&@9@& (Qé)g )-N370Rblo-Yos-diflées- at

roomtenperature and the reacti'on m xture was

be@qnm@omrwdmﬁmvl) Mfﬁmndms Ayehitxselid.(2. 26 nL, 33.4
rTTTDM)gg@ﬁ(@pIqed and the reaction m xture was

'H NMR (CDCl/CD30D) § 6.88 (d, J—O?i\-lz, 1H), 6.81 (m, 2H), 4.37
(m, 1H), 4.30 (dd, J = 2.3, 11.6 Hz, 1H) 4.04 (dd, J =7.0, 11.6 Hz, 1H), 3.38
(m, 2H).

Example 8 _
Chroman-2-yimethylsuifamide (Compound #10)

H .
O
N_ 4

4 NH,

Chroman-2-carboxylic acid (4.5 g, 25 mmol) and HOBT (3.86 g, 25
mmol) were combined in DCM (40 mL) and DMF (10 mL).
Dimethylaminopropyl ethylcarbodiimide (EDC, 4.84 g, 25 mmo]) was added at

room temperature and the reaction mixture was stirred for 30 min. Ammonium
hydroxide (2.26 mL, 33.4 mmol) was added and the reaction mixture was
stirred for 16h. The reaction mixture was diluted with DCM (50 mL) and water
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30 stirred for 16h. The reaction m xture was dil uted
with DCM (50 nL) and water 41 WD 2007/075751

wEON 1082806/ 048538 (50 nl) and the pH of the PCRUS2086/048538
was adj usted to about pH = 3.0 with 1 NHCI. The DCM
was separated and the aqueous phase extracted tw ce
with DCM  The conbi ned DCM phase was dried (Na2SO4)
and evaporated in vacuo to yield an oil, which was
purified with flash col um chronmat ography (ethyl 5

.(SOﬁ@t ?@%}r}é? Wafzthgtrﬁfﬁlﬂjgl wad %ﬁﬁé%‘é aﬁgﬁngg 8%&1 fé@ HCI.

ThenBQM waessseittatechand the aqEQOUS @nasemmaetwm/me avith DCM.

SR B SBEIAA el S0P Bp ARG 85 ko o

yield@lrubil,omhidhceay pdrifiet vt @2 Minracterometporaghgd(ettiy|
oto |eI 10 G- chronman-2-yl - net hyl am ne as an
acegqitpsj e oily anine (1.63 g, 10-mml) and

SU'TWéTbﬂ 5(315, FBOMAS) WTHF B RIL) GREsTPEd BB 101 @AM THF
(50 and brought to reflux for 2 h. The sol utjon

(36 ks, 3% aamea wariaddep ansiibe reactien mixiuge was hearstisrad at room
tem%@r&l*ﬂjr rw' fiRd éﬁc’ﬁoﬁ% ueﬁ ﬁ@@%tﬁ%ﬁfb’?ﬁlrmd or
DCM Met hano

10: 1 to yield ite soli e so
housgsthessaleiiory decantededried dMaeSQ;) and evaperateddnyacyo to yield

AR AT RO ARG o7 7”00
AnarheCally antine 49. 6879, ) nBnél} ank, sulfant’ude ($,9218, 28 mrmnhlwere

confgH88in Stoxited B k) BpdibraPntis Bhbxos 2 3 e sPiRyEes

cooldd apdwvapbidipd ihlvaCu®tdlyidhd a2150|K(\7_(er:|2 wd@p@ﬁﬁ?ewﬁ’a column
chraafogranbyiPeTinstiageh T e a2 wht Sslske Thecsali was
recs/3tdlliEdd froh EMyPatEdtdlhbxane 18 yidld @Hroman-2-yImethylsulfamide
as a white solid.

mp 100-101°C

MS 241 (M)

Elemental Analysis:

Anal Calc: C, 49.57; H,5.82; N, 11.56; S, 13.23

Anal Found: C,49.57; H,5.80; N, 11.75; S, 13.33.

Example 9
2-(2,3-Dihydro-benzo[1 ,4]dioxin-2—vl)-ethvlsulfamide (Compound #16)
0 NP
CLy ™o
O
(@)
~ Potassium cyanide (2.05 g, 31.5 mmol) was added to 2-bromomethyl-
(2,3 dihydrobenzo[1,4]dioxine) (6.87 g, 30 mmol) in DMSOQ (90 mL) and stirred
at ambient temperature for 20 h. The reaction mixture was then diluted with

water (250 mL) and extracted twice with diethyl ether. The diethyl ether was
washed with water, then washed twice with brine, dried (NaxSO,) apd
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at anbient tenperature for 20 h. The reaction m xture
was then diluted with water (250 nL) and extracted

wo esoce73mst h di et hyl ether. The di ethyl ether wWesT/B82006/048538
washed with water, then washed twice with brine, dried
(Na2SO4) and 42 WO 2007/075751 PCT/ US2006/ 048538
evaporated in vacuo to yield 2-cyanonethyl-(2,3
di hydrobenzo[ 1, 4]dioxine) as a white solid. 'H NWR
(CDCI3) 56.89 (m 4H), 4.50 (m 1 H), 4.31 (dd, J =

evaasw?a_teé_]igg/ak}'é? ta %n:eﬁ% jzic?y%?)’rﬁgﬂyl-gz,.’Iiﬁdeiﬁygroby\zg[ﬂ,'g]did'xine) asa .

whit& sgiachonet hyl - (2, 3 di hydrobenzo[ 1, 4] di oxi ne) was

20 TPMNA D IER s 4 ok e S ME LR ot s e

faroé(du Joegp st Brwﬁ ), Qnm amtJ Lmeﬂatﬂm for 16h.
W ice bath cooling, was _added unti |

H
o @3- ca@ﬁwoewayl (Bnd q'fwtf@b%zo{matiwqwgaﬁ H@ﬁolved in THF
(so%L)’ 564 1?\@51—&, 'el-lj-t": (805 | ﬁ{néél?‘%saé@dé‘d’aﬁeftﬁé 98adtibn

vacuo to e ol artitioned
mlxtwreweﬁuxemfmaﬁjh thrah slmreechgt agtttient, temnﬁratufe far &gy With ice

batli%%%flg@oéﬁtH RS RN WH D 106 Wi %&H é@%%('gﬁ’g rXbtion

apora TN vacuo to yield cru
mixtireywas tresrz sfirted Foit tix ah rcﬂ)myer)rmelnqﬂuamand evdparaded)in vacuo to
. .180. Th d
vield ity ol TBR RIS Pafidiet betean 3N NaQH snd disthy giher, and
the (dléiﬁzﬁéthe\*@&lmmbwﬁ§dvaﬂhbh Witth b&maplenécs (NaﬁO&)lamirDI )
and heated to refl ux Iutlgﬂ ool ed

evapRipteddp yegredoivield fude ?0(2%5 Qr'wdaﬂb%%ﬁ{é dgoefm- -

yI)eWIéHnM@S pur|f| ed by colum chromat ography (DCM I\/EO—|
zM Idavvhltesolld The solid was
reMSy fromDCMto yield the title 20

CO@%&_{E%&SQ@ S?gihgdrcgﬂ%(‘zwil)i cﬁéZmM’ yﬁ@ﬁ”nwaﬂaﬂ?ecm(digkéﬁe

(1 O()gnLyw}as c@r@mn@dqwnhz&ylfaralma( @ @, 3J mmpl)4anq begtqqktc neflux
for gbhs , i)’E% %gil.ﬂg:% \gla%lc%of]e %nl"j\%o ra%'e_& lr?vqbrag&o 18 9:9&& an %"}ange

erren
solidswhch WaspusbiedNpy ¢@|uam crsromamgnaphy (DCM:MeOH - 10:1) to_

yield a white solid. The solid was re-crystallized from DCM to yield the title
compound as a solid. ‘

MS (M-1) 257

MP 101 — i03°C (corr)

'"H NMR (CDCly): & 6.86 (m, 4H), 4.70 (m, 1H), 4.52 (s, 2H), 4.30 (m,
2H), 3.94 (dd, J = 7.4, 11.3 Hz, 1H), 3.43 (dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J
= 6.5, 12.9, 2H).

Elemental Analysis:

Measured: C, 46.48; H, 5.60; N, 10.81; S, 12.41

Calculated: Q, 46.50; H, 5.46; N, 10.85; S, 12.41
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Cal cul ated: C, 46.50; H, 5.46; N, 10.85; S, 12.41 30
43 WD 2007/ 075751 PCT/ US2006/ 048538 Exanpl e 10

WO 268740575t N- (6. 7 PCT/US2006/048538
Di chl or o- 2, 3-di hydr o- benzoF1, 41di oxi n- 2-yi net hyl ) -
sul fam de (Conpound #29) O-NH2 C OHO all:o N \
Cl O5 4,5 Dichloroatechol (8.6 g, 48 mmol) and
pot assi um carbonate (6.64 g, 48 nmmol) were stirred in
DMF (200 nL). (2R)-Aycidyl tosylate (9.12 g, 40
mol ) was added and the é@?—ﬁ“@%m xture was stirred
at 60C for 24 h. The r ture was cooled to
ro 7 IDichkord-2 Bedildidrotlizenze il jdiexin@iimetbol)-
mL) . and extracted \NI"I h die | ethe times). The
conbi ned 10 organﬁ@-@@—é@c—%@%ﬂw 3 times with
10% pot assi um car bonate, twce wthQ bripe, dried
(MS™) and ev%ﬁorat ed.in Hacuo to y‘i\§k vi scous oi l
of (29)-2 O N~ N\
(6, 7-di chl oro-2, 3- o- béffzo[ 1, & di ©i ne) . net hanol .
The (2S)-2-(6,7 ~
di chl oro- 2, 3- dpr\ydr 0-benzdP1, 4] di oxi ne) net hanol oil
(6. 4,5 BickdrdAi®tnol 18 q,‘@@%%‘@ry arfdl FMELEIURE chRfdrEkd (6649,
cooled to OC. Then, 5 toluenesulfonyl chloride (5.2

48 gnmgl) west stined Iraawg (20imbie (ZBxilyeidyhiosylate (9:1&sg, 40

o) Sdld RSBy B P [ . The

regctioh mixturenlas lceotedotanicont tyrapersdares and tiaéredilated with ice

el KT R R, Bl

orgiriP 8bRIIOA Wi WasHed!timee!with i1 0% pyriskiin takbshaé, Béce with
ol uene- ulfonic acid

1 4- . . , :
bripegyried Weé&hb ang-svapoipteddn yassrAg vield avigepys oil of (28)-2-
| - : e d, J = 8.3 Hz,
(6T Lo, 2Ry Rivgiro BT { i ,e>~@.eéfz?'933é, vy, 683
(s, TheHpS)-L-87 dighlara-R,3-dihydrorpepepl1,4]doxinejonethanol oil (6.4

g, 87 %ﬁm%ﬂ)'ﬂaé_'aisso?ve@in &/rﬁ]ifne( fso ﬁh'.?)'cooled to 0°C. Then, p-

toluenesulfonyl chloride (5.2 g, 27 mmol) was added and th'e reaction mixture

was stirred at room temperature for 20h. The reaction mixture was diluted with
diethyl ether and 1N HCI (750 mL) and the organic layer was separated and.
washed 2 times with 1N HC! (250 mL), once with watér (150 mL), twice with
brine, dried (MgSQ,) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl ester. ' '

"H NMR (CDGCI3): § 7.79 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H),
6.94 (s, 1H), 6.83 (s, 1H), 4.37 (m, 1H), 4.2 (m, 3H), 4.03 (dd, J = 6.3, 11.7 Hz,
1H), 2.47 (s, 3H). .

Toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3-dihydro-benzof1 ,4]dioxin-
2-yImethyl ester (8.0 g, 20.5 mmol) was combined with potassium phthalimide
(6.1 g, 33 mmol) in DMF (75 mL) and heated to reflux for 1 h, cooled to room
temperature and poured into vigorously stirring water (0.5 L) and then stirred 30
min. White solid was filtered and the solid was washed several times with
water, 2"’/0 NaOH, and water again and then let air dry to yield (25)-2-(6,7-
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25 Tol uene-4-sulfonic acid

(2S)-6, 7-di chl oro- 2, 3-di hydr o- benzol[ 1, 4] di oxi n-
w@20o0et78yl ester (8.0 g, 20.5 nmol) was conbi PETIUSZ0D6048538

pot assi um phthalimde (6.1 g, 33 mml) in DMF (75 nl)

and heated to ref lux for 1 h, cooled to room

tenperature and poured into vigorously stirring water

(0.5 L) and then stirred 30 mn. Wiite solid was

filtered and the solid was washed several tinmes with

dicﬁ%};&%%ﬂiﬁo%&o&ﬂ?@?i%&%—y&%@%&%%@ A 1I 5 tdlo&Her (6.0 g,
BO?HS%WQ/W;OM | N |
ndol B 1T PBAEeRGSSs §RS Segtiihay A RV EaRRLPg 9. 38 mmo)
in EtQ‘.bH 480 TIE) ahdi heafsnEerelug bt 8 H\@Sers 5BIcRd r‘@ohhtemperature
hydrazi ne (‘1. in EtOH (80 nL

@t was aﬁdqe@'ftpﬁw%trthg rﬁac{%m'ww ‘sPH & P inO and the
reabﬁaﬁeﬁaw@qmas theh ik fcwaﬁs ﬁqﬁe%ﬁ@e éel.wast fifered and

reaction mxture's EJH to 0 and reaction

waghed ywit tiesh EtQH drottspa‘rded)lsndﬁhe leate avaspevaparated in
vadud i %%@ |@r\? f@ﬁQEga\%Hﬁ l?ectglegh%'s far%?o“&?&%d)

and t evapor a a so
aquektpushNadXH . pdhei diethyé dtftwtsmamrdwas tWIededNaQS@a) cindi dvaporated

in B, VR e SR AL s A BBl e P B2 -
dihydssbanzofitl4)dfox{ik) - 2- ami nonet hyI (6, 7-di chl oro- 2, 3-
RSy W 0 R AANE AR B 5% Fr 2 e
1H)L')41é(ﬂf516-m 430@1 1141)029*71 clldt_l)55~?|—|§72|(qj J =55 H,
A'porti'on of the’oll 6 and
suI Apnrtien ©f the gil (38 @, mmmohan«demdfarmﬂedﬁe‘dg: 82.4 mmol)

oo O Bl 2,440 072 0 B 1 i

fIaSIOch)Jmmclynoelhato’gmphy tDEMcleH 20: Bsto welﬂhheetltlecdarﬂpound as
A_C c talli m et tat /he ne
= Wil Sy Wi Bl AT SY AP B R fetarBGatora e
titlesobmpoud dsha Mhite3drs@llin20saifel. 119- 121 C [a] D=-59. 4
(c NI\/R(DI\/SO:iG) 6 7.22 (s, 1 H), 7.20 (s,
%5"51@"331'\_?%? 3 6.68 (bd s, 2H), 4.35 (m
2wmp41ﬂ§1@ddo J = 6 5, 11.5 Hz, 1 H), 3.15°(m 2H)
[dp =-53.4° (c=1.17, M)
'H NMR (DMSQd6): § 7.22 (s, 1H), 7.20 (s, 1H), 6.91 (bd s, 1H), 6.68
(bd s, 2H), 4.35 (m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m, 2H)
Elemental Analysis:
Elemental Analysis:
Measured: C, 34.52; H, 3.22; N, 8.95; Cl, 22.64; S, 10.24
Calculated: C, 34.64; H, 2.68; N, 8.87; Cl, 22.94; S, 10.35.
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El enental Anal ysis: 25 Elenental Analysis: Measured:

C, 34.52; H 3.22; N, 8.95; d, 22.64; S, 10.24
we@aocorased: C, 34.64; H, 2.68; N, 8.87; O, 2PCPUS2086/048538

10.35. 30 45 WO 2007/075751 PCT/ US2006/ 048538

Exanpl e 11

(2S)-(-)-N(7-Am no- 2, 3-di hydro-benzo(1, 41di oxi n-2-yl m

ethyl)-sul fam de (Conpound #36) O HN O S INH2 \\ 2

ISN% H 5 (29-(-)-N(2,3-Di hydro-7-nitro-benzo[

1, 4]dioxin-2-ylnethyl)-g %;ngggq g (1.2 g, 4.15 mol ),

was prepared fromd4-nitr according to the .
(@S esN-(7TeAtiinpe2i 3t dikdaoiienz6]1.Ajdioxin-2-yimethyl)-sulfamide
" (29)-(-)-N(2,3-Di hydr&-? nltro!-g@@zo[l, 4] di oxi n- 2-
yl met hyl') - sul f am de ed wth 10% Pd/ C
in methanol (120 nL) and shaken und®r h ogen
at nosphere (39 g@l) at t enper at M 3 h. 10
The solids were l ¢ wiy\h 10% M in DCM
and the filtrate wag ] inqvaclo to yield
crude product. The SqugesNroddct was dissolved in 0.2
N HCl (25 nL), frozen and IQophlllzed to yield the
5 tit |(28Y-@-')1N11K‘2‘@ Bihydirosmhitid- Lf:érﬁiﬁh &ﬂ’/cﬁsb%n-éﬁlhhgﬁ'a/l) sulfamlde

corres ondi ng hydrochl ori de sal
DE/WGB) wag prepargdhtrom 4moca§eek30kmcordmp toaheeprocess

oug%edlmf%%arﬁ%%% Jﬁ‘ﬂg 6(29;) - sz iZéD% 71grp€4b§n23[1 ({gjloxm-Q-

yinmthyptsulfemide, was then combined with 10% Pd/C in methanol (120 mL)

nzof 1 4 di oxi
annésﬂ?kfe?) r[?# ??‘:'#M'géeé@/ri eﬁ’ﬂéﬂ%&ﬂ?& at room emperar{ure %r 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): 6 10.2 (bd s, 3H), 6.86 (m, 1H), 6.85 (s, 1H), 6.74
(dd, J =2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88 (dd, J = 6.7, 11.4 Hz, 1H), 3.04 (m,
2H)

Example 12
20 7-Methyl-2.3-dihydro-benzo[1.4]dioxin-2-ylmethyl
{(Compound #19)
@)
N\ _NH
\S/ 2

Title compound was- prepared according to 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 a
white solid.
MS [M-H} 257
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HCO\SINH2 O(s) NN\ H OTitle conpound

was- prepared according to the procedure described in
waEz@mpresd above, starting with 4-nethyl cat echpCT/UBN06/048538

yield a white solid, which 25 was recrystallized from

ethyl acetate/ hexane to yield the title conpound as a

white solid. MS [MH" 257 46 WO 2007/ 075751

PCT/ US2006/ 048538 1H NMWR (CDCI 3): 6 6.76 (m 1 H,

6.66 (m 2H), 4.80 (m 1 H), 4.57 (bd s, 1 H, 4.40

o MR (BT a7l $H-i%e 8t 2D, & B (aabpy e 'tea s,

1H§ 4:abqn+ altwﬂ4£8(rﬁ§15|9),,463 (8d46 = &9, 19.8Blz, $H), 12 4&1(m, 2H),
(J 46.65; H 5.60; N, 10.84; S, 12. 61. Exanpl e
2. 2f’3 SD@H)nant Subni ssive Relations (DSR) in Rat In-Vivo

Ass gYoméRtal HhdRAffls assay i s divided into two nodels:
Reducti on of Dom nant Behavi or Model (RDBM of mania

and Gadelatedhn (b»f4@§ﬁnﬁs§r4ﬁa Nctagbo®, 1addel (RSBM of
depEgRKON. - %é?@ﬁwh Bh- ”ldé 8g; §°'i'2 nt animal s

are treated wth test conpou i's bre ¢tive of the
ability of the test conmpound to treat mania. The
RSBM wherein the subm giyﬁ fgulgal S are treated with
test 15 conpound, is pr f the ability of
t he- tBominanbSubthissiver Relatibms (BSRPin Ratvht VivkpAssag

Da 140. tp .16 f I i V. .
Cand ik D8Rt mietyeen odufoneaals: Fackiafishof Rargipant
Beﬁb\ri@ﬁ Mtbl @elQﬁD?VI; ﬁwaﬁla aﬂdefiwc?ﬁbmin ?]mfsummeésd ive Behavior’
S ch shj rou i ve-da
vaglh faSBNIor drriesek. d FRBYIoRhSERdhe oo dRERviEAls are
trea&.loemth BstESHRBSENd, i& ‘Hré@i\éﬁ% by tHd ¥BiiWEskebstiésipalnd to
vehicle treatnent to those pairs selected. Rats were

tregbmesdn.f dhe RSBM ayeereincihessubrpisstyedanianals ase ireatediwith test

‘coftipdund, is predictive of the ability of the-test compound to treat depression.

Male Sprague Dawley rats (140 to 160g) from Charles River
Laboratories Wilmington, MA were used in this assay. Shipments of rats were
received at two-week intervals. Each shipment went through five-day
quarantine, one-week acclimation period, and one-week selection process,
followed by five-weeks of drug or vehicle treatment to those pairs selected.

Rats were housed four per cage. Access to food was restricted to one
hour per day after testing on Monday through Thursday. After testing on
Fri.day, rats had free access to food until being fasted again on Sunday. At no
time were the rats deprived of water. The food deprivation periods used had
little effect on weight gain as the average weight of rats was about 300g at the
end of the study. At the conclusion of experiment rats were sacrificed by
decapitation, the trunk blood and brains were collected for in vitro experiments
and drug concentration measurements.

The basic testing apparatus consisted of two chambers connected with a
tunnel only large enough to allow one rat to pass through at atime. On the .
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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hour per day after testing on Monday through Thursday.
After testing on Friday, rats had free access to food
wanao7io739ei ng fasted agai n on Sunday. At no 25P¢CT/Ii82006/048538

were the rats deprived of water. The food deprivation
periods used had little effect on weight gain as the
average wei ght of rats was about 300g at the end of

the study. At the conclusion of experiment rats were
sacrificed by decapitation, the trunk bl ood and

oL Bl hB. SfhEEab el Bl AR Bl TRl B Bgorem
colappafl atnsl,stheoms $teadsofereven|oleahfoe tise parpuse elvided hremklng,
O&unne only Iar e ennghcg o allowone rat to

i iege SnctalBw B BihthSr e O ong animeR ot & tinag can

hald1BoHONEbIc RS q8 '?Iﬁé"fé@!erobuﬁw&ﬁt@rﬁiﬁﬁhlgbbh dn'Hk' wilk during
basi ¢ apparatus was replicated, so that a total of

ther fixg-minitesdajly seasionaRPusiaothe éwezmmma gaidy sezsipns, time spent

in thVeg ?9(%(9 ggb%%h llaﬁmkl%ga y d| ereﬂe\{) trgﬁﬁnéggﬁ%re and

can I'ngui sh rats nar
savédimto ahext filess' heads were. col ored for t he purpose of

ot hifedagtoeadh i raor psa gt B, Al Rt Each
meﬁ%@%ﬂ@?hﬁ V&S BRI etiOn ehto Rsiiter chatHbe P&t theatak TRy Bipparatus.

drink milk during 5 the five-mnute daily session.
Th@l!ilm%Qpehfelnfm@éeﬂdﬁm@%lbVIeﬁCbe@Bm@hSVaStfﬁﬁ@f%nPU”ﬂQ the
r r
firgh W e e Phar et e P im U ARRRIETH ul rlPolliiinent.
Dotmisante yeas asmgn@d taatihvtoamiasad ivgtimtnet hlghesm@onerdurmg the

Se(ﬁ%&@ﬁng%g Rgﬁ;ﬂgﬂ? glﬁre%fcrﬁ?@% er{waagag VLT dFfrst "ﬂ‘genlehmust have

beén aesigpi€ioant ﬂufftal’a\cfeeadrertaﬂéd e—td:ns»t P&Otﬂ&)rbet\ﬂeewahe average

recqrded. Duri f|r five,days) .of .testin
dalf IR o0 v B pbt ahirlas. SSRERA UG gl Enimel S6818 must
hal® BeBANGE e AP YroaRe than the sabmigtiverahitnalesdurghashally,
score during the second week of testing if three

thege impigst; f@\«ﬁelia%eraeﬁu“msals Agting the painfglection weekwherg the
puﬁtlga'écdb‘?ﬁgélvg' rhf SﬁﬁQS&eﬁtli%DdélﬁHa?ﬁ E%Tﬁ'n%?bn |5’6Qt&§bccasmns.
tween the. average 15 daily drinking scores
ldeﬁﬂyrthe@ WSEQ: mwmalﬁévq@wswdwn@merapchrsew@ wqeéstas wgue
AoBBER R AR F158 o0l 45 RiSaaFol LRy
theserdgritgria Iaterdpmly isedepairs ware clontineed in e spudyat i ve
sub 0 '
"L el i SIS (A Dk e b1t Yperiment
into éepasaizeddubeag Blbed aauiplemv\neom cepbrifugsd Vel ¢ell removal, and

200 pL of plasma supernatant was then transferred to a clean vial, placed on
dry ice, and subsequently stored in a -80°C freezer prior to analysis. Two
hundred microliters of acetonitrile containing internal standard was added to
100 uL 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
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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20 About twenty-five to thirty-three percent of the
initial animal pairs achieved these criteria and only
WO b@s@7pai rs were continued in the study. Ter mP@EIS2006/048538

bl ood sanples (0.5-1.0 nL) were coll ected post
experinment into heparinized tubes. Blood sanples were
centrifuged for cell renoval, and 200 L of plasma
supernatant was then transferred to a clean vial,
placed on 25 dry ice, and subsequently stored in a

0C f
poitf RSt 785 RUABla lacPRR ISh R ] Bbpegton of
ch@rbamfwtld |wﬂ§f@dﬂede§tocorﬁﬁﬁtét?d oft pl asma or brain tissue
re ta roteins and/or tissue resjdues. _
SIS Eeiareps FSHaan A, S ne e ety by dgpinant
ané%@bﬁﬁééﬁv@)‘aﬂs‘ wWeteddete e} w ANTDYAL ddifg Gr@gﬁ%@iﬁbﬁsm
nass égectrorretr (LC-M5-MS). Calibration 30 standards

soffwage ad Boftwars. cha%ﬁ'i* Eliegar @AY frllavad by astwa:tailed
tEEELOU)  Ldffhen bl Rle Bofith fRabiirblfs ing
nomimeeisdomme;rmedemwaéuaﬁdapdtsea\/anemplsepﬂn%dorrnn@me level is
f E

a AU udades Bkt A o Boh Felihipph s B erkele
Ievémmsamm%%erpﬂnm fieeider nmegohd'bmurpire rats and FTS
o G IBbUBE PR SABshtf i, o EpHE8l 3 Eluas conaucec
ac&rgmg‘ta)métfo&nhfarences betvveen time spent on the

feeder by domn and sive rats were

determ ned by A 'rl%\cﬁa- HZE\P@%'&“F‘FH Bhis softvvare

(G aphli’aérrﬁﬁéﬁa@LeveHFg%ekS@wI@Da@ﬁna&@ LEGSI! (K

two-tailed t-test (P< Conpari sons were made

bet ween treat nment groups usi ng normal i zed dom nance

| eVg‘?qus"l‘é ] dl Rigpavidariteddtit ?rghﬁe%?@bﬂﬂﬂéﬁcé IR bb?ween

a val ue tha sures socCl a ation between pai red 3
thasmr]\té@tgmumhamant gts|vihere t(qm)domlnamt s suhpnesivgpnirsals

e BBFE iy ol 0 ot gheoa 1, BRSO riiyere
treatmdwith ebiug muﬂodcdnm@mt catshett velnicled :.wasdeteamired by dNOVA,

rolpUEE o aulesh TR BBt i YEREK ol 0nd o BEBHRER SO 50)
anditiié efiaimemi andlaraxiraone rdspodke e idreg werklualadatedibased on
tneisiRubR B e S B ot el yRie o8 R s fegrassion ppaysis
(GHPPHAESHit@aM|NINES XA Bfdgts CAY STHNEhermalized DL values were
used for this calculation, where DL values for treatment weeks were normalized
as a percent of the second week (pretreatment) value of that pair according the
above formula. In these settings the. minimum of the response (DL) determined
drug positive activity, corresponding to efficacy, since DL values were always
reduced if the response to a drug was positive. In the case of the negative
response to a drug (worsening of symptoms) DL values were increased. If the
drug did not have such activity the maximum of the response did not exceed
100%. Any maximal DL value significantly higher then control value (about
100%) indicated drug negative activity..
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treated with drug and domi nant rats with vehicle) was

determ ned by ANOVA, followed by a t-test. The
W@ea7»7i7§1 onset tinme val ue at 50% of response PAAMSHOG/048538

20 and the m ni mum and maxi nrum response to drug were

cal cul ated based on the reduction of the dom nance

| evel val ue using non-Ilinear regression analysis

(G aphPad Software, Inc., San Diego, CA). The

normal ized DL values were used for this calculation,

e Soppaly ¥E e bvaERd bel R Reliod Bl ERbt e

Bebhviohalogeal (RSB ofldapradsior?@albopeskap EnuRapp, R., tHe@sawood,

0.5 R Ao e BRI 5L A8 o

318] mmtﬂhswalaeanwmmi VRS NéiBes6iefch hrid BioheRRORTE
was_ posli tive. In tlie case of the negat lve

—r‘_’@bo%%@qq(l?)a?"@raé 7X-wor seni ng of synptoms) DL val ues
wer Mdr@cépf&ﬁﬁ%"%' Eollfourtf #@\A}ysda&mm%@}é&nélﬁgorallgb to gwe

activity the I mum of the response xce

submEgiverrats mh 2 Frng/kg (vaBld 2smgth (redi®) | §0 magfhgrinemahand 120

mARIHGED, SRR GRSEY 7 R B EF RS BRER Wefe dose

witlogicie (085 \aapicoual mathyttellnlasiey Rastcdrerhis t additioiial groups of

rat% %Z%ﬁ%aggg lzlge h 9\)’ 'h&itbcg(e%ﬂe e‘t m&gg ‘{SB E&)Sgllaﬁ 3 p. venlafaxine
at CImmnngg‘ (n_ag?» Alhieeamselerntewwsmmistb@(}af(bpro&ﬁmg&@y &Viour
.82 005 atynska , an n
PriREI GElRn LPRaUAH dEonas PBRaes TRupRlge SaBRYisgigapehavior in
a dbkz= J@ﬁénerneaﬁmm fical I y, Conmpound #8 was
(orally) to the subm ssive rats at

3 5 Whenk SUBmIVG sbMaliiirerrastsd wh FmipLEd)
S|gﬂa§§2:an§r9(ff§}eﬁébﬂktw8é‘r? @o Héﬂt 4y sﬁb?\fﬁ;ﬁlﬁ% f z v&’%é)%gt after the

dom nant partners_were se
icatiag that the

firshyesdkuef theatmande(This M@@)true\@r@im@sﬂ%usgﬂ din
onSiFY R i Y RESRURGEnt (57 dod, M bbof iR Fissive
animeig werel treated aviﬁeﬂusxetheetFaoBrgmhsaetr diffe epppreche tuwtes y
cotgandd o B AR o PR o R HABRSSE e
memmmm ef datéhanalysisndid siot ¢aleeninte ascoantetherfkatwstion dhbehavior
BRI 8 el R S S o T S 5P s
thendsta Wére nemhalkaeld tolthesnitiascontusl osk aaluegoses used,

i ndicat.i nq t hat . .
bomlna ce Leve &?L) values in the group of submissive rats treated

with 2.5 mg/kg dose of Compound #8 did not significantly differ from control.
However, the group treated with Gompound #8 at 12.0 mg/kg showed DL
values significantly different from vehicle treated controls after the second,
fourth and fifth week of treatment. Similarly, the group treated with Compound
#8 at 60 mg/kg showed a significant difference in DL values relative to vehicle
starting at the first week and continuing through the treatment duration of 5
weeks. At the highest dose, (120 mg/kg) Compound #8 DL values were
significantly different from the control group after first week, however, this
significance dissipated after the second week of treatment.
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onset of activity was independent fromthe dose. By
contrast, when subm ssive aninmals were treated with
wo baanesssne the significant difference bet weenPCT/US2006/048538
dom nant and subnissive rats was | ost after third week
of treatnment. (This 20 nethod of data anal ysis did not
take into account the fluctuation of behavior that
occurs in the control group.) To conpare different
drug and dose effects the data were normalized to the .
i ni t
val Eilﬂxeﬁﬂ?ﬁéeoég’te@%?ﬁg%ﬂ gm"c%ﬂg Ser{rtfs)e’grlt\oﬁg&)ncrﬁased
sum&m@smmgmscmamremmrm i tomipgrisbionittt flyoxetine

oot Sl oG Rkl GormBold B TonbrB8y B bEFLSI s

eff§¢tg Nt 60 enthkgddés‘eebeObnfp"@mwmlthé eliffereatedn @invalakes with
ter the second fourth

f
fIU@f%neaW@/tedt gioug e Sttistiealy %epf'wceehﬁblaﬁ@oohr Har ot week

ana‘a/<b90§ a&é@Se@oﬁd @icki gt ardatiicht € TRBFE wals Hd-silifitrmt
relative to vehicle starting at the first week and
diffesencen QPWglehﬂ@t!@ﬁlll%m-r'@é@'ﬁtﬂﬁlPadI§rtEﬁqt6ﬁ wjth Bugxetine and
Wd@éo‘lﬁlﬂ ﬁheﬂpﬁ@atrﬁ%%%ggl@(g) Conpound #8 DL
ues were |gn| I'cant erent fromthe control
group after first week, hovvever this significance

oS THAB R AR 00 Bladd FALEEbr N ime o

dominarst! snd $Gbmissha) anm&hmnemﬂége plbttaeldanchsugadmadt differences

be BTSN STPuPeUSE FG AR Elr B thh RG] (18t The first
dayef &6)\515@?&’9@&!{1& ﬁ&tf&ﬁé&b@gﬁﬂé%o&u}r@hﬂéhmﬂhem with

i d #8, .
Compaiid#b et 2. Drake oedhg 6'hday ANHAe0 me/kg Batag 4™ day.

Thgfe‘)%s"iﬂf‘céﬁﬁﬁ gﬁtt Icfﬁ J)fy hifiBhhéE BBfwéén 8691"9&1{ @id 8libmissive

I rst ater second week of treatnent.
rawm@@téeW@merﬁiteg.t(ﬁﬁtmafwﬂth @PMPOUBAGES Bb2 Reeg/ky and 120.0
md;ﬁ%rml ized DL levels of pairs treated with fluoxetine

Compound #8 duri ng subsequent treatnment weeks. 10
To dstcomparaaciiviiytgnsatdime betnegenidifleyenbise algpenta i activity

onk 8 phBSHEL oL ra A 1008, RARBEBDIF, 3B Trvimear
redretssi@ambtiebwat \i\nbfcg'renqudmg and dbseneredlizsd dgily BY. values.
;i & d B b b bR R VEEbAAR g g o
2.5y Nt #f’g/ag ahd.6D My/kgwes 2.he5B did day days, r@spéébtively and
B T e N L D
derived from this analysis was 52.4 + 32.7% (SEM), 87.9 £+ 42.6% (SEM) and
116.9 + 29.5% (SEM) for the 2.5 mg/kg, 12 mg/kg and 60 mg/kg dose
respectively and was also not significantly different betWeen these doses.

In summary, the effect of Compound #8 in the RSBM assay was dose
dependent, with a calculated EDsp ‘of 6.6 £ 0.8 mg/kg [Cl = 3.0 -10.2] and Emax
of 131.4 +4.7% [Cl = 111.3 — 151.5].

In this assay, Compound #8 reduced submissive behavior indicating that
the compound is active as an anti-depressant agent.
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rats feeder tine after treatnment with Conpound #8 at
2.5 ng/ kg and 120.0 ng/kg. To conpare activity onset

wo 2ove/olisiveen different treatnments the activi t pCT/ORRO6/048538
time was estimated fromthe non-linear regression fit.
The non-linear 20 regression nodel was fit for each
drug and dose nornmalized daily DL values. Activity
Onset Tinme at the 50% ef fect (AOI50) and Enax for
Compound #8 at 2.5 ng/kg, 12 ng/ kg and .60 ng/ kg was
2.1; 5.3 and 1.6 days, 1 ly and was not
significantly different %@ﬁé}é’i@oses The maxi mum of
the effect ddouseddil SuspensiomAssayy{Amde) 52. 4

32. 79 87.9. 42.6 5 116, 9 %
( 5eky tHeglR svsPaniondprb TSH b g ualoss hRp Wi BL anti-
depﬁr@&@@ﬁt ammuty fm@b msaéﬁgndw by *tlﬁlé“’ falk‘;é’cbtd medarféreaslagﬁc rod
en these doses. n sunmmar ect o
US'@BI‘F\SE R Feeteh tapenel 'P@mta%yaya%agwa%eoﬂdéﬂemrﬁnd the
am%hho?tlﬁl%' thil Al ddielinthoBild s Fbc%r&& bﬂhéﬂnajnu%llg or with an

. 2] and Emax of 131.44.7% C =111.3--151
autpmajed deyjce. cdapoisiuhizh hmwwﬁﬁsayﬁuapéwmr@mr@ase the

t. t is active as an
d“'lgﬁtgf‘- é@?’g%%a t°f$§%t'ﬁq@?q\aﬁ%gzoow 075751

PCTThiS1e687 oi3aasus E)(ahp tail sdspnsien Aasay Soppisted oha yellow

oAl Eh 5 1D 49) PRI RRabi & i 25

w1d(a sepaatedhy pendwdalbsrtld Wall$ Ot78 tm thicka Midealers suspended by
or s The te

hefl 3 bSian rea B a o SRR R AR ot e

platbe ofil e 1dpeIth 1eetRE Ichaniser egPWE thRiughtfs 886w dirh¥nsibn.
with an automated device. Agents which have

Eagh expepmesdaliessian Vesideptaped aadianalyzrd %ﬁr.few gpimals in
the' t@ﬁpmﬂé wcaﬁqﬂéresdffw&@ (SDES?éssmTrhScQﬁ’qué\%‘?@Jsath% The

for the tail suspension assay consisted of
comguxﬂragﬁtnf@a@ﬁamﬁemrwmhty vigs galitated) withhe e@efczframr@@is
doSHERAA 16razepam DB Hstnalith ofi GV TAER FhE CalirafEl v the
highidsise ofaddsipramiing treatad maimalsi. pComtrelnvebinlg traateatarithals and

anibfit gt Mo REphNGas Bhre BOR5EES Uhekeh o RBiEIar

setliagh Thecsdtiings dlers esljs.ksmd wepardtdigdoagark (Cid3MHa) gaed
598[/&1 s%lrams) amél white mice (Balb/cJ and A/J strains). A yellow
background was used for dark mice and a blue background was used to record

movements of white mice.

The ability of a test compound to decrease the duration of immobility, or .
increase mobility was measured using the TST procedure described above.
Acute treatment with clinically effective antidepressants and/or novel
compounds that have potential antidepressant properties decrease the duration
of immobility and at the same time increases mobility in the TST.

Data were analyzed using GraphPad Prism software (GraphPad
Software, inc. San Diego, CA). For the comparison of the effect of different
doses for various drugs on immobility in the TST one-way analyses of variance
(ANOVA) were used followed by Dunnett’s multiple comparison test. The EDsq
and Ep,x values were calculated for DMI, VLX, DLX and Compound #8 using
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15 the real tinme by conputer software ("Depression
Scan" Clever Sys- Inc.). The conputer justification
w@booronobi | ity was calibrated with the use of BOI/IE1086/048538

dosed with | orazepamwhile justification of novenent

was calibrated with the high dose of desipram ne

treated animals. Control, vehicle treated animals and
animals treated with Conpound #8 were anal yzed under

the calibrated 20 setti ngs The settings were adjusted

separately for dark [64 Strain
noRBRATSartar B TRy s SRl RiRSe PAPRESNIA Jaghl st for
curbédlt@ﬁ@urme\@lssolw Ef.o¢ valae s wereeocanshredalgieg two-way ANOVA

?gc ground mas used to record novenents of white

TerfaRl pastthactest: a t est conpound to decrease the

duration of immbility, or . 25 increase nobility was

measur ed using the TST procedure described above.

Acutf Betdaseriespongp fer differeriantidepressants and Compound #8 in

theaéi-l A frced W %Mé&éd”%’&% oﬁﬂ&ﬁ@kggé shE@énég’ﬁd’e fn 0.5% of

epressant ertl es decrease
medwlaellLdose oPositiveltdnittojs mulhcmd duioxstine (DL}, verdafexires

v doyb S S B S R 5L iy B anc

lordd8parmrdLOR)ewkichvedis sasperidddian @606 of rrmihydbéliuﬁowin water by

Sowﬁ%t%y%é{r%%ﬁ%ﬁ%o\?er 35 Whrb TR Rkysiased el Jo by by gavage in

avbﬁjme\mdobymmgmett s mul ti ple conmparison test The
and Emax Vch wer e caI cul ate

f X, .
DLX%lQﬁdn@ﬁﬁ%(?n?i és‘i"’ﬁ‘@ksz d@nd ng? = 5‘1““9 og_experlment
thehihb iRt QR S14 8538 Fﬂalg'mrhdbﬂroeﬁsqreﬂpé'@kd&‘ i phadtic

one ase exponentl a ecay equat1 on curve
cages at ag anThienteboperaturend)2 V8l 19e23We nithcomp atasoated 1212

ol YOO B B BB Bl oo ac

Ilb/mmpound #8 in the CH3/ HeJ m ce was eval uat ed.
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an® 9% B Witte Wx X RESIICERBF 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 expenment was a vehicle treated group. In addition to

the vehicle treated group, the effects of DMI at 6 mg/kg, 12 mg/kg, 30 mg/kg,
60 mg/kg and 120 mg/kg and LOR at 5 mg/kg were tested in experiments 1
and 2. In experiments 3 and 4 the effects of Compound #8 at 6 mg/kg, 12
mg/kg, 30 mg/kg, 60 mg/kg, 120 mg/kg and 240 mg/kg were tested. In’
experiments 5 and 6 the effects of DLX at 6 nﬁg/kg, 12 mg/kg, 30 mg/kg, 60
mg/kg, 120 mg/kg and LOR at 5 mg/kg were tested. In experiments 7 and 8"
the effects of VLX at 6 mg/kg, 12 mg/kg, 30 mg/kg, 60 mg/kg, 120 mg/kg and
LOR at 5 mg/kg were tested. In the course of the study one mouse died due to
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their weight was 20 5g. Animals were housed in groups
of four in plastic cages at an anbi ent tenperature of
WQ20020t7523C with an automated 12/ 12 15 hour s PCT/US2006/048538

l'ight/dark cycle and access to water and a commerci al
rodent food ad Ilibitum This group was divided into

ei ght experinents testing the effects of Conpound #8,
positive controls (DM, VLX, DLX) at different' doses

and negative control (L(R) at 5 ng/kg. Each
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experinments (1 & 2, 3 &4, 5 &6 and 7 & 8) ‘were
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ity diine B GHRYHed mlp@mﬁ@gga 6upin tegting

segsg'&laDM atﬁ&@éfﬁ@fe we fsfs&%ﬁ&ﬁ& gzgﬂmban& amfrﬁg&g%o

mgikxn anﬁ k20 m@’kgq&gmlflgaln@& kgsvaatermnsdeo qqmparlson to parallel

A In experinments 3 and 4 the
corﬂf@g éﬁg{i &'V%ﬂ%g’ #8 at 6 ng/ kg, 12 ny/kg, 30

) BAMI dteats biege siﬂmsotlmglly?xgmf?;m@t g, B, Gorand 120 ey,
5 6 X
VLR Herd SRl Ray Sigmindin 2t g 1238 ag AR tadmBke S pLX

efféctagrdie statistidadlytsighifitantex @ anenes mgagd 8' the

e
rengrB@s@ﬁ safn'd QRaIUEER lﬂit@é ndtrabteos%%ldw EDso
007/ 075751 PCT/U 82006/G48538 i ss-dosi ng i n
valyes gglauiateddar Wmﬁ)bdﬁwﬁaeinﬂowhy were pgt ﬁ'@mf@@nﬁmdéfferent
ac%QZFéatﬁ%ﬁ‘ﬁé Stﬁjg#s aﬁ\?‘@(—?f ot gguﬁﬁ #é‘@a@@grﬂflcém Iower

oun ant 1 depressant dru

thadetbee%@anvaluﬁé@i PLybutmatidifiergnt thar theak Beo w@lbesunyD M and
VL%'oniEhéE %'E‘?#e cQﬁat‘éHrbe Robjl Iﬂéﬁpfi‘?ﬁ&biﬂ e?eeﬁﬁi on.

ound csvveres RS y SI'g ¥rcah
sigmmcagkly gliffedent fay/Gempandd E30butgh &g sn@ngn:ahtlxz aiuftmfent/\m all

,ned i [ t [, I tr
tesf4 AnUURP Eesan b rearenaPE G oy BRI 48 fakHiso
sigaifigantly dawér thienlihanHhtidePressant 20ugybkeps. 10 VLX
effects were statistically significant at 6, 12, 30,

60 and 120 ng/kg. DLX effects were statistically
significant at 60 and 120 ny/kg.
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ED50 and Emax val ues were cal cul ated fromthese
results by non-linear regression analysis. ED50 and
waerwg/ovaEbues are |listed in Table 3 bel ow. ED50PCT/aEB2086/048538
calculated for inmmobility and nobility were not
significantly different 15 across treatnents. The ED50
val ue for Conpound #8 was significantly | ower than
the ED50 value for DLX but not different than the ED50
values for DM and VLX. The Emax val ues cal cul ated
for
di f 7 i F i
ufferent for aII test edwﬁ,l.ﬁepressant The Errax

TBPRGI 1Ty varug EBL, HYIRgU osﬁn\@ LA p0 20 ()
SHTCELAAR 963071 05704 2T UeBo06/ 62‘%358 8
rhVLXST Mbility #Ud FDse ny/Bd SEMEDS0 @ él‘h”d#S
3.BLX 2.9 -4.6-11.8 6B 24/4 9.20.90. 5-| 49. 3B.6VIX9AL. 1
8.Drug. 1-44. 4 DE.,.£80f0. 9 BEM-E.19Q. 3| Drug HBX %
b. 6

df ConRENBETRX Om ggi6#8 9 59 i 180.47- 19\

IBMI 2%, 9 1261 - qek77 VX 2 BTk 7
DLW_, 755 283 2

D

5:5 uuu €n 3 \.‘56031
L‘ \IbeEn?éﬂQlEEL
1> 4408 Drug _Emax_% oimimabiljty

H3.0
B4 5 ©
&y ok
28.3

2 M 6 Soar s
X

Cl
Drug EDso mg/kg | SEM EDsp Cl
Cmpd #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 15.7 224-426
Drug Emax % of C SEM Eax Cit
Cmpd #8 222 6.1 2.8-416
DMI 385 - 6.3 18.5 - 58.5
VLX 63.7 11.1 28.4 - 98.9

DLX 80.4 6.4 59.9-100.9

In summary, studies described in this example show that Compound #8
has antidepressant;like activity, as measured by the tail suspension test. The
EDs5o for Compound #8 was calculated as 3.6 = 2.9 mg/kg and the Enayx -

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

' Example 15
Forced Swim Test (Acute)

The Forced Swim test (FST) is a commonly used procedure to screen
compounds for possible antidepressant prdperties. This test is also known as
the behavioral déspair test. Rodents placed in familiar tanks filled with water
present a wide variety 6f escape or immobility behaviors. Antidepressant drugs
from different classes markedly increase escape behaviors and/or decrease
latency or duration of immobility. Since these effects are characteristic of

clinically active antidepressants the compounds with unknown clinical activity
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Cmpd #8 22.2 6.1 2.8-41.6 DM 38.5 6.3 18.5-58.5

VLX 63.7 11.1 28.4-98.9 DLX 80.4 6.4 59.9-100.9 1In
wamomariyzst st udi es described in this exanpl e shp@T/UEZN6/048538

Conmpound #8 has antidepressant-like activity, as

nmeasured by the tail suspension test. The 5 ED50 for

Conpound #8 was calculated as 3.6 2.9 ng/kg and the

Emax calculated as 22.2 6.1-% under the condition of

our study. Exanple 15 Forced Swim Test (Acute) 10 The
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humpaepavbdelsorters test is al so known as the behavi oral
despair test. Rodents placed in famliar tanks filled
with water present a wide variety of escape or
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active antidepressantsthe co S W th unknown
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LaStatb ik SftnBlord WA dte' g, g i alsThan et foudha five-cay
quagampioa e ritdl befdrerbping subjeeteddodhdiesperinezhtahproetdure.
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tenapbvahirst afri Ol BSC Withaar) abjongatealgk2 hourligto/dark aytleband

ni/ kg. Ml e Sprague' Dawl r.at 40 to 160 from
e Potett R CANRISIE B BT AU AREPES e Rot
hardledanbreianithé bo@inghbaddihyehdage ptibitaHreResPswingd:

bef ore bei ng subjected to the experinental procedure.
SeSFP™Ni mal s were housed in groups of four in plastic

cages at an anmbient tenperature of 21 Cto 23C with

an automated 12 hour light/dark cycle and access to
wat dheAtddy: viasedivided intsdeinexpedments teslingiine elfraiant
e1a]p .
oMk, 0 hESUT Conl S| d orthfnd el fe! Uatain)
and a negative control (lorazepam) at different doses. Each experiment

consisted of seven treatment groups with n = 4 animals per group. A total of 28
animals per experiment were used. Two consecutive experiments (1 and 2, 3
and 4, and 5 and 6) were exact replicas of each other. This resulted in a total
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
mg/kg, 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 mg/kg, 12 mg/kg, 30 mg/kg, 60 mg/kg and 120
mg/kg were tested. In experiments 5 and 6 the effects of venlafaxine and
maprotyline at 12 mg/kg, 30 mg/kg, and 60 mg/kg were tested. In the course of
the study one rat died due to miss-dosing in group treated with desipramine 12
mg/kg, so this group consisted of seven animals on the end of the study.

The basic apparatus 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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15 The study was divided into six experinents testing
the effects of Conpound #8, three positive controls

wQ degiops7am ne, nmaprotyline, venl af axi ne) and BCT/US2006/048538
negati ve control (lorazepam at different doses. Each
experiment consisted of seven treatnent groups with n
= 4 animals per group. A total of 28 20 ani mals per
experiment were used. Two consecutive experinments (1
and 2, 3 and 4, and 5 and 6) were exact replicas of

auFoq'ﬁQtel%f h?e)i'rslror@\je te:re lv&gf %@%fo Pﬁ'ﬁgerﬂ éﬁgggﬁkn&]‘en%gﬂumbmg'

for@eomatiedfilirenand remypy vy water@ommentddstherﬁoemcbllnders Cylinders

e BT B b ot B il P Bty SR ey

Eadhs- ﬁitﬁmd@xpﬁénrﬁeﬂﬁl BBS46N v@amﬁ@ﬁtad&i aBd kealy2@dp/rsdl time
and 60 or azepam at were tested in

by SopRRYRE ERpliaraqaloer ﬁyswa@rlnﬁarfpgfoyrmm@lq fla time. The

/ /
lmﬁi‘d‘bﬂﬂyisﬁfnérgﬁirﬁ;gflﬂk %%n?tzeo&a% tﬁ?ea&eggtrég?red%% ESB{H%Q
o

SOféwpéﬁPl ﬁtfgusaah‘dﬂ@s arredefined as fo Wemrmmﬂtnéhar&wmal floats

RSN bb oS U388k il o ncBldocly B34 HEREa
above nvater, ddimbothenanjmal vigareaslgdnoives vedisiatly ewhllesc:tatchmg the -
t hj. g cQnsi st ed of seyen_an s on,t
welliBfnaifle Yt it IAE LRl MeuBE Lol Bl o B The
cylinderndere {hth tacésHary ko kéfp ithedicoaied ey yatar, bad Eddape: sum
er to 30..cmdee t a tenperature of 25 10G The
of é@‘ﬂ%%ﬁ#&%m@hﬁ" S2006/ 048538 aut omat ed version
Of tee &Skhyeisa tsst Gohfhbdidid @ dedrBs6 s Hurdirsor frequency of

r automatic filling and enptying water
imgz gxtgrocn%%@rsvwmmmepgmb%s ARd &g aé\n@eﬁ;wa%%a‘easured.
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animal s visually. Each 5-m nute expefinental session
anglipr navgd spEReyalsdhahhaye patantial eatldqemr@ﬁsgnbgr%mﬁ er
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betwees th%p@-t@t (amistdjetjyst $essigud.t Wae anaWees bbthe results in the

stlf&ﬁéé Xi{eg{; c?h%s%%hg&? ofi% é?%h%%l&(tgs oéfi ﬂll/’lnbé oSS-é'Pﬁute test

ani ma I'on ess y or

sesgivRneNnt s necessary to keep its head- above water;
Cinmb: the animal vigorously noves vertically while
scratching the 10 wall around the cylinder; Swim the
ani Milerawas tivor swigmtessiynairneach le&péhmemylﬁnmﬂq pretest

sw&ﬁ%%ﬁnecefﬂﬁ%ymﬁr?utgg (\enpasl ;gesrfohr%'z\jlgd a o\fowmg fé hoursdlater was a
test session of 5-minute duration. 'Upon completion of a swim session, each
animal was placed under a heat lamp in a cage with soft bedding for
approximately 15 minutes to prevent hypothermia.

Animals were pre-treated with a vehicle or test compound after !
completing the pre-test swim session, then 24 hours later and then shortly prior
to the 5-minute test session; i.e., three injections were given to each animal
between the two swim sessions that occurred 6n 3 consecutive days. The time
prior to test session was 1 hour for desipramine, maprotyline, venlafaxine,
lorazepam or 4 hours for Compound #8; the time of the maximal effect in the
maximal electroshock seizures (MES) test.
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of all vigorous active novenents. The ability of a
test conmpound to decrease the duration or frequency of

WO povolor375t y, or changes in swi nm ng, clinmbing BOTUS2006/048538
escape tinmes, was neasured. 15 using the FST
procedure descri bed above. Cinically effective
anti depressants and/ or novel conpounds that have
potential antidepressant properties decrease the
duration or frequency of immobility in the FST when
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- 19%0@833\313563' leblb?t@sb Irr@lg'uﬁoeié %Saﬁgqgsgﬁﬁgg@ge&w% the

during the
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staﬁéﬁiéélﬁ/téi‘g\rqilﬁlzgntsﬁi%kérjmcceagéw\?éen Emax values for desipramine and
Compound #8. Venlafaxine and maprotyline (postive controls) were tested only
at three doses of 12 mg/kg, 30 mg/kg, and 60 mg/kg. The immobility of
animals treated at the 30 mg/kg and 60 mg/kg doses were significantly different
from vehicle-treated controls for both venlafaxine and maprotyline. However,
there were too few data points to calculate an EDsq for these two drugs.
Lorazepam (negatiile 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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The effect of treatnent
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The large variability between

i ndi vidual rats rendered the effect of the 30 ng/kg
988100, EPIPANACE LS vMlleS 1BRICIRARLINYG #8 Hhef Bt ih1AE'FST
c NS T1e The | TOr 30
rrg/k dioBeo weil e ﬁ(ﬁMused in the |[ED50 cal cuB&Mon. The
ED50 at Conpo 8 vas- 5. D. 6 ng/ Kg (
= 2. %@ggG *%ang i¢gggﬁﬁ‘éx \/\}é“ats%’. 0 o) O Enax

CompouncB#Bonds 5.6l 30 66 20 |-2.20318)6 Th67FcD59 vaHLGE f|0B0.3 — 103.8
Co Lclﬁhlflf‘ﬁhfl\l deforonf om -t ha

DMI gp. go v He for d@él pr gm n%‘a? p i< < 801 [t aill 31.8-57.7

f-test). There was no statistically significant

10

15

20

25

di fference between Emax val ues for desipram ne and
Compound #8. Venl af axi ne and nmaprotyline (postive
controls) were tested o ali ree doses of 12
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phy5| oI vgl cal inpairnments, a subst antial decrease in
t heMa istar rats were brought into the laboratory two months before the

start of the experiment. Except as described below, the animals were singly

housed with food and water freely available, and were maintained on a 12-h
light/dark and in a constant temperature (22 % 2°C) and humidity (50 + 5%)
conditions.

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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at Q? 'XDQO dd"Qng ?Ié%g%sekg{]su%‘gse t’Qétgn v ﬁcz—ﬂh@ﬂ%ﬁ% i%Powmg

mnatlon ree period
thenlast dtuggectitins. sAftersfhar weaks alll@atmbmw\wfre temzinatad and

n re ied indi.vi dual |l and S|
248 Tetoh i bR 1oy Bl Bt R SRt Rl ap Rafg ano
submﬁmaﬂ ﬁ'nduhadr bivchienieaitandlydis.t Biress nessmrhtimnedehsoughout the

B/ {j g[ i ved of
entlre eno f reatment.

Animals were individually removed from their housing rooms to another
room for sacrifice. Then they were decapitated in a semi-randomized order.
Whole brains were be removed, rapidly frozen in dry ice/n-heptane immediately
after sacrifice and stored in plastic vials at -70 °C. Trunk blood for plasma was
collected into EDTA tubes which contained EDTA (approximately 1.6mg/mi of
blood). The EDTA blood was centrifuged directly at 1500 xg for 10 min at 4°C.
The plasma was aspirated and stored in Eppendorf tubes at -70°C.
Additionally, 2 lots of 20ml of plasma from naive animals were prepared for

_generating a compound standard curve for bioanalysis.

All results obtained in this study were analyzed by multiple analyses of
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30

food and water for the 14h precedi ng each sucrose

test, but otherwi se food and water were freely
wa@vioadsse in the honme cage. On the basis of tP€/S2006/048538

sucrose intakes following initial 2 weeks of stress,

both stressed and control aninmals were each divided

further into matched. 15 subgroups (n = 8), and for

subsequent five weeks they received once daily

i ntraperitoneal admnistration of vehicle (0.5%

varﬁ?q%wﬁel Ila%l gepet}?ﬁ/le&'n sdl%‘%_}ﬁfaﬁ%ﬁg?%?gﬁ%gorﬁ&ollgr@ régtments

and e0teésuive eubiostQes®) k T hasFishérs E8Cetdst eatsnmsed forthe post-
dru s wer e ggm nistered at approx. 10.00 and the

ho%@ PRISORP X E]GA®-s were carried out 24h foll owing 20
the last drug injections. After five weeks al |
treatnents were termnated and 24h later the bl ood

andChrome dnild skass s3used @ graduakdecrepsein e canswaption of
"/%roéé‘ B dtldrd If'!otheffHﬂt’l] B%%eﬁ’f'\é’fé?ﬁ ”él?ﬁhm@é@'dféhﬁ approx. 11 g
ess was conti nued throughout the entire period of
of $ucafasersntutlom| Frellawing rtbeumiﬂak/wmmeeys ok atrees, intai@s remained
t
at %.% hg%(@%@ g@@% blbffeﬁﬂg A}%froxzé H%g?ﬁef %réndze dl’Haié Cr@sultlng
in N\brgjrﬁndanﬁ@mupmﬂedb@F(ﬂeMNe@? 204)ipk0001 o zBuch a cﬂﬂ‘grence

et caier fekpEBEed hintals Heafke BN HGE. BREuRER G Simiar
Iev(@DferBéeén'itarﬁdbrE[ﬁﬁetsxbeﬂnWﬂtch gont '?LneJdED'ERTQ :
apnpr oxi mat el
Cohisi argearas toaialole ARG BniAGTING B Jeactys

coﬁtb&sgtae%tﬁ]ée«ﬁ%ﬁéépln(at@q =an $7@ NS hrdcapswnsighffidanbes
Addi tionally, ~of 20ml Ofﬂfgtl asma from

Trepmeat sffest K1V e g8 ea:Ome agd daeatmer aWelound

' .ntéﬂa%ﬂﬁﬁf B ggye R AVE b;b-‘tf‘@éb}’ﬁi §res‘§|e|d érﬁﬁ'lrdlsfs ss.ﬁmaapyned

were ana yze mul ti pl e anal

Veenafwmwa'somam mrwsﬁ@@‘éve@mgese oal: .F&h@é)w . ROB NS]
an{j I&%ﬁ ol %ﬁ rgulbﬁeg%énf e E ﬁ ghy 5 ‘??E,I ﬁ_ﬁd()e.ocq raHH

rea successi ve sucrdse’ test
Tré‘ats‘ra&ﬂ xéM@Dsmaieiraan F(BB4) or 321 8; pedtO10jdn stressed animals.

r o tre

or aBadioreardol AR o Sotie M rPhedes® ISR RS in

stresdaed agimalsrehtised staiistibabﬁgnmean@es afteafdurancakd of treatment
rank appr ox rose,s Fal | t he

it e pagbrR R B PR (Rl fa s sifed s
mefihtainey tHé?dQlteﬂ noAertfedsedidimbe (o #80RgIN tt. re6pgndi o

st ressed ani nal g resul ti ng
venlafaxine treatment but |t was not cluded from the statistical anaIyS|s

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

significant Treatment effects in conirol [F(3,168) = 1.198; NS] and in stressed
[F(3,168) = 1.676; NS] animals, indicating that the compound is inactive in the

CMS model of depression.

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

The behavioral resident / intruder assay is used to screen compounds

for anti-depressant-like activity. Compound #8 was tested in this assay, with
the assay run according to the procedure as described in Rygula, R.,
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in a significant Goup effect [F(1, 84)

p<0. 001] .

Such a difference 10 bet ween control
waemsdl ani mal s treated with vehicl e,

= 87. 204,

and
per si SPETU81006/048538

simlar level for the renmainder of the experinment. As
conpared to vehicle adm nistration, |Impram ne was
inactive in controls [Treatnent effect: F(1,84) =
1.578; NS] and caused significant Treatnent effect:
F(1,84) = 22.651; p<0.001 and Treatnent x Weeks 15
intera t| e
Apighiiay . AePL Ry torp LRt Erd Y srBpT VSRS, U
Beﬁ&hﬁbf?&a[n'rﬂsaém 16£f(2005), lﬁ(oglf284‘)34: 0.208; NS and
caused significant Treatnment effect
20T 8bleSEnd and dokelew, bt TABAREaR Ak sted el deiatigh fallies for

megsyredy p&a@n&é@& fbPthy foRs Mt aam@s%hﬁdsﬁédmﬂmw@i pt@ (orally):

Week O scores,

did n
not_cx i RBREEREs

tne sStd

LISt cal

the i ncreases in sucrose intake in

20
vehigle egaRigoloaMarUNde piREaMitaat 19 ma(kg anghyaniataine at 10

mg?{?‘&% Hﬁng%enl af a)g'/ﬁ%"aﬁﬁréond)lﬁ()b

mai nt ai ned thereafter.

bRa'#8 B 98 Afy/

and this e
One stressed ani mal

tdént‘iﬁﬂ‘u%fé?’ﬁﬁ@cﬁéﬁ@d@%e%&aké was

ffec?
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(no 480)
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not cause 25 si(
[ F(3,168) 1.198

l e admi 1

;ni [cant
Reféan
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din stresse
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fEp5 4 8ef "

d
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|napf|ua |n fhn

smg/kgi q

at | Wpekat

Honr eSS

he Weekalind

E\/'\wv\

i s Week b

Vehicle - ggnﬁégqsagﬂt /1 nt

SIvViOTToTYg
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g EY
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ohi ;91.7i2.1

Vehicle - S985s8d Sl I €SS ASS
intruder assay |4

A 26.7

sScreen.cao

9@9.990_.”7.5(

unds  for

- 66.3 6.1

Imipramingnt DOE!I'@MG@%dnt - |

i kelQcti

vi 89.9 £8ahoun BHE BB t

est 840 3.7

Imipramin

gL gFsay, W

rocedure as. deg

th
scri bed i

theTa

5 TJ',@] 5d(,

n_Ryqul a;

b9g<1§ eSS

"¥36+19.4

Venlafaxﬁ@@?fdh?ﬁ?éésdECT /

EFueche

lflnnv

US2 00/ Ol

8588.4 :Q\IQlﬂTar

Linv/ aoanmnn

el

| 891.5.%; 5!8 upgg@?.g +=15.0

VenlafaXI@%hgy’ééﬁgﬁ Br ai n

LBLILAS

ResLOolr cr

He5 % Pods)

KRR

73.3x17.6

Compounﬁam efon-stiestiad

deviation val ues

pegOW,
for nes

Compoundo#$ o\ﬁirﬁgséénﬂpour

ds,6Qdmi

I760.9 b8 5°

ni¥-dred- 3. of

n @glg -S1 and

#9.97

ar dgg.9 + 7.4

924 x 4.5

Compounﬁe#‘ﬂl} on-SrELded

aX| ne at 1(

CcO 6Uﬂ
nma/ Kg.

Comaoun%g]#l

at 16' gutnu/

¢

diand

agg.3 + 5.1

Compouncoipestress8dat 12

0 ngokg.

76.1 +20.8

75.5 + 20.6

87.4+7.9*

* statistically significantly different from vehicle stressed animals

10

Table 6: Resident intruder Effect on Locomotor Activit

Dose

Treatment mg/kg

Locomotor
Mean = SD

Rearing
Mean = SD

Sniffing Up
Mean x SD

Sniffing Dowr
Mean x SD

Vehicle
non-stressed

week 1
8184.7 + 1597.2
week 5
8102.3 + 1805.6*

week 1
50.8 + 10.2*
week 5
46.8 = 7.6"

week 1
478 +9.6
week 5
43 + 6.6

week 1
245+x49

week 5
29.8+ 53
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Tabl e 5: Resi dent

I nt ruder

Ef fect on Sucrose |ntake

Sucrose Intake Dose Mean t SD Treat nent ng/ kg Week 3

woeak/ods7eek 5 Vehicle -

89.0 4.2* 91.7:t 2.1 *

26.7 69.3 7.566.3t 6.1

stres

I m pr

sed 0 51.7 t
non- stressed
am ne -

stressed 10 70.5 19.5 78.3 15.1 73.6. 19.4
non-stressed 10 88.4 9.1 91.5 5.6

Venl af axi ne -

non-stressed 0 90. 2 PCI/5%2006/048538
Vehicl e -

| m pram ne -
10 87.9 2.7 89.7t 5.3 91.0 3.7

879t—15- 01— Ventataxrne— 0745 g
t 18.2 73.3jt 17. géeae&irpound #8 é:‘?%x stir esseeae‘kd) week 1
t 335 92.3 |[1.386888% 15896 .,orammrld 28 | 7. Sessteda 60 158 +57
92. L 3. 2% 89 51t 6. 92.4 npound #8 '
Vehicle . onlstressed 120 8’\'59%522 1 91 3"’ klclg k15 week 5
stressedCompoung #8 |- Sbpewedsi2® 76. 1182008 75- 51T4.§Q-E§787 9£2.6-
7. 97 * Qfm“lqtlr‘all\/ annl r‘;mtly difflerent from
vehicle stréssed ¥fdkals 10 Tablwedk 1Res| dereakni ruder  week 1
Ef f éct on Locorgq b' jty $8 L96¢ it O ea 258 +4
. ~Sniffing Up|Sni f%'%]g 80\%\’[\@ ?;t%ent %r;) 4?/5 10°¥ S 9
Imipramingean t SD Mean t SBa¥an t SD weesk § vveek MQ&!@& 1 week 5
_ ek 1 84715 5 0. 2¢ . 241 5 iC
non Stress%ek 5 15\.1@/eek 5 vvgéz%S‘ @%’g ng”négg: r%gsed é@?ﬁ%eg . 264252
180%. 6* 46.8 7. 6\wekk 16. 6* PO. 8fredk 3* 62 Waeek 1 ' - week 1
. 2007/ 075751 |P 00 538 k weelk e "
week 1 5816. %@#ﬁé %%% 7. 800 é-515. 85}37\{?‘6*§h§c| . 144x44
Imipramingeek 5 week |5 weelwéewek S5 |stngssled 0 392Qvdbk 887. B . week 5
18 19.1 14. % ek 1 week 1 week 1 week 1 .
stressedg16h 8 Yo, § 55662 812 96984% 1 g 4g | 2493 =5.1 17334
I'm pramne Week ok o Week S WE&K1° week 1 week 1
9094.9 + 1832.7 48.3 + 11.2 43.3+ 8.9 27.1+52
Venlafaxine week 5 week 5 week 5 week 5
non-stressed 10 ' 8078.6 + 1665.2 40.1 + 8.9 38.6+7.7 27 +4.7
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* 35.1+7.4 ' 33.1 +7.5* 18.3 + 3.6*
week 1 week 1 week 1 week 1
8288.6 +2117.5 49.6 + 8.7 441 +9.4 20.9+3.3
Compound #8 week 5 ‘week 5 week 5 week 5
non-stressed 60 7922.9 + 1476 37.4+11.5 ' 33.4+11.2 235+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* | 32.8+10.3 30.6 = 11.1 24.8 +5.7*
week 1 week 1 week 1 week 1
8056.6 + 867.2 42 +10.6 37.6 x84 22.8 + 3.7
Compound #8 week 5 - week 5 .week 5 week 5
non-stressed 120 8648.3 = 1060.9 36.5+ 6.3 33.5+5.9 255+ 4.1
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non-stressed 10 7278 1030 42.1 2.9 37.5 2.1 26.4
5.2 week 1 week 1 week 1 week 1 6037.8 1382.8 30
WQO2H78757517. 9 .14.4 4.4 |Impram ne week 5 weekpS&ST/EBK6/B48538

. week 5
5.1 17.3 3. 4*

stressed 10 5642.8 998.6 27.8 7.4 24.3
week 1 week 1 week 1 week 1 9094.9

1832.7 48.3 11.2 43.3 8.9 27.1 5.2 Venl afaxine

week 5 week 5 week 5 week 5

non-stressed 10 8078.6

1665.2 40.1 8.9 38.6:t 7.7 27 4 7 meek 1 week 1 meek

P

oaN o

| A . | fa¥

T—week—t—6#33-61087-2-308 65 375
- Vepl af axi ne’ vvee;wgé\'fvgek 5 V\eek § vveek 5 st Weésgéd 1d week 1
625p. 1 789 2’61% A+ 113P.B3.1 Jd9.8+78.3 37&x6vkely 1 13 +3.6
ek 1 week|1 288. 6 2117 4916 8.7,44.1
Compound #8350 o° 3| 3 885638 #8 welek 2§< weele8Kpbek |5 Week 5
stressednon st imsed U AP 221(910.3% 76 3@041 +B]45 33344 41.% 22 5+4.1*
N week 1 week 1 vweek 1 week 5858 5 70
ST?GSECQ”Y@'QW@G&”W diffesentyfram @mﬁ'sﬁws,@sdmwa& week 5
week 5 week 5 stressed 60 7080.9 1238.7* 32.8 10.3
30.6 11.1 24.8 5 7* week 1 week 1 week 1 meek 1
Tabler7oRes ut | & F pd S
WBEK 2‘.7 WBBK D WBCK O I'-= bll
1060.9 36.5 6.3 33.5 3%9%%’ gmbﬂﬁy‘mﬁng Smin:
2007/ JreabheRCT/ USZOOG 04858€glkgeek 1 vveeWelelc/BaMeah:::SD :

1 A160 2:.1- n 0 . _I ’)_I i 12 92 o
Ve%iﬁpdﬁmsﬁgs%cgk 5 ek 5 vveeQ 5 week strégégd* 250
Vehiflé44straddstd. 3* 30.1 6] 4 30.4¢9 7.5 22 5 t 4. 227 £40.2

stati-sticallyv sigpnific ntI\J/ differenti fromvehicle
ImiRramine snoshsirassed 10 - 125.3 + 50.1
Imipramine - stressed 10 157.5+71.6
Venlafaxine - non-stressed 10 181.8 +27.6
Venlafaxine - stressed 10 190.4 + 36.8
Compound #8 - non-stressed 60 164.3 253
Compound #8 - stressed 60 175.1 £29.5
Compound #8 - non-stressed 120 136.7 = 34.9
Compound #8 - stressed 120 128.3x374 "~

* 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.

10

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 590 mg to fill a size O hard

gel capsule.

15

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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Table 7: Resident Intruder Effect on Forced Swi m Test
Dose Immobility during 5min: Treatnent . ng/kg Wek 5
wor@n78BT Vehicle - non-stressed 0 165.5 25*PCWekio0b/@48538

- stressed 0 227 40.2 |Impramne - non-stressed 10
125.3 50.1 Impramne - stressed 10 157.5 71.6
Venl af axi ne - non-stressed 10 181.8 27.6 Venl af axi ne
- stressed 10 190.4 36.8 Conpound #8 - non-stressed
60 164.3 25.3 Conpound #8 - stressed 60 175.1 29.5

RS o S A o T SR e

follswipvgy ¢laiswenahd thibif équiealenfs.om vehi cl e stressed ani mal s
5 Conmpound #8 was active in the resident / intruder
assay indicating that Conpound #8 woul d be expected
to be active as an anti-depressant. Exanple 18 10 As
a specific enbodi mrent of an oral conposition, 100 ng
of the Conpound #8 prepared as in Exanple 7 is
formulated with sufficient finely divided |actose to
provide a total anmount of 580 to 590 ng to fill a size
0 hard gel capsule. 15 Wil e the foregoing
specification teaches the principles of the present
i nvention, wth exanples provided for the purpose of
illustration, it will be wunderstood that the practice
of the invention enconpasses all of the usual 64 WO
2007/ 075751 PCT/ US2006/ 048538 vari ati ons, adaptations-
and/ or npdifications as come within the scope of the
follow ng clains and their equivalents. 65 WO
2007/ 075751 PCT/ US2006/ 048538 We d ai m
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1. A nethod for treating depression conprising

adm nistering to a subject 1in need thereof, a
wo b@vapesat i cal |y ef fective anbunt of a conpouneBCDiS2006/048538

formula (1). RA O7 1 Il R R(CH2)a NS-N "-" |1l \

Ra O (1) 5 wherein Rl and R2 are each independently

sel ected fromthe group consisting of hydrogen and

| oner alkyl; R4 is selected fromthe group consisting

of hydrogen and lower alkyl; ais an integer from1
Wetﬁlzl - e 10 - is selectedfromthe group

tlng of \ O (R5boccEJ3(R5)b OccO (R5) .

1. 5) bA(métho(d%} hea&ﬁg(d%@remlcn cominding Bd)rbﬁ]stmﬁ\g {oR) subject

(R5 \ 0 15 wherei sanlnte er. from
in riagel (heseet, & Borapearicrly S4ErIYS BT 0 f a£orgRoyes of formula ()
2007/ 075751 PCT/ US2006/ 048538 gac |8
i ndependent|y g2ledted fromthej grpup nsi sting of
hal ogen, | owe{! &k mHg);-t—F-eI,\l—ﬁ—N

3 52 "
wherein
R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl; .
R* is selected from the group consisting of hydrogen and lower alkyi;
aisan integerfrcﬁm'1 to 2;

.ﬁ is selected from the group consisting of

wherein b is an integer from 0 to 4; and wherein c is an integer from O to
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O 5C( provided that when is 0 or (R50 (R5) b

\r- 1 0, then ais 1; 5 or a pharmaceutically
waec@eprsabl e salt thereof. 2. The nmethod as i nPCl/abIm0d/048538

wherein. R and R2 are each independently sel ected

fromthe group consisting of hydrogen and | ower

alkyl; 10 R4 is selected fromthe group consisting of

hydrogen and lower alkyl; a is an integer from lto

2; is selected fromthe group consisting of .

ARy A gFin ot o,

lowgr lailkyl BndMitio; (R5) b~ O and (R5)c (R5)b. _ O wherein
b is an integer fromO to 2; and vvhereln c |s an

integer fromO to ;
.
provided that when

(R%)o
\/
(R%s §—
,thena ié 1;
5 or a pharmaceutically acceptable salt thereof.
2. The method as in Claim 1, wherein.

R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

10 R* is selected from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2;

is selected from the group consisting of
- S i AN
i | (R%)s —

(R%)c

Q@E - CE f
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5 each R5 is independently selected fromthe group
consi sting of halogen, Ilower alkyl and nitro; O

W@ RWyl7s75+ \ R ~r provided, that when is O or PCREYZ06/048538
(R5)b 0 then a is 1; or a pharmaceutically acceptable
salt thereof. 10 3. The nethod as in, Caim2,
wherein RL and R2 are each independently selected from
the group consisting of hydrogen and | ower alkyl; R4
is selected fromthe group consisting of hydrogen and
lower alkyl; 15 a is an integer froml to 2; is

sel ect edR )rcomthe group consisting of 0O O (A5)\ 1
(R5 b 0 075751 538 (Rc
(R ©)] 5 )b (R, (R5)
eril |nte er fromOto and relnC|s
0;

;
wherein b is an integer from 0 to 2; and wherein c is an integer from O to
13

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

o}
. § .
A is (@) '
(Rs)c
SS9 @

or a pharmaceutically acceptable salt thereof.

or

,thenais 1;

3. The method as in Claim 2, wherein

R and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
o)
(R ____/ l 5 \ ‘é_
b ~ (R)s
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20

each R5 is independently selected fromthe group
consi sting of halogen, 5 lower alkyl and nitro; .O -
W0 2007873751 (R5) b~-- ~- provided that when - is BLT/UB1006/048538
ais 1; or a pharnmaceutically acceptable salt
thereof. 4. The nmethod as in Caim3, wherein 10 Rl
and R2 are each independently selected fromthe group
consi sting of hydrogen and lower alkyl; R4 is
sel ected fromthe group consisting of hydrogen and

methyl; a is an integer from,d to 2; is selected from
the group consisting of 2-(2, ki hydro- 15
). 2-(be \ eyl
dr o{2H , 4] dj oxepilinyl ) ,
dr gJbenz 4] (oximyl ), WR-(6-£hl oro-2, 3-
1, 4] di oxi nyl )3 O and

2-(6- fI uorooz 3-di hydro benzo[l 4]d| oxi nyl), 2-

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

i hydr o- benzo[ 1, 4] di oxi nyl ),
Soketizo[ 1, 3] di oxol yl), 2-(7-nitro-2,3 20

dlhydro benzo[ 1, 4] di" oxi nyl ), :

2- (Wherdihy- s%rﬁnﬂemm@n@mza{énd]vmgmiﬂwis)o 2-(5-

Zh'(%é%; éﬁ dr v b gzs,%Lnéﬁg%?rPnA]ﬂa%gi—qq&p?nsnstmg of halogen,

|ow%~r(aﬂ<y7aekuqh{rgro 2, 3- d| hydr o- benzo[ 1, 4] di oxi nyl ),
2-(8-chloro 69 WO 2007/ 075751 PCT/ U82006/ 048538

2, 3-di hydro-benzo[ 1,4 d|0X|nyI)
2- (2, 3-di hydr o- naphg 3- F\R nyI) g
2 (4 met hyl - benzo[ ahdloxo vi ded

roylgéhn{hcﬁ ga'ﬁ—l- ben;o[ 1, 4] di oxepi nyI ) t hen atPe” ais 1,

1 6r arpfmnpiaaenacﬁlyt aciptyblecatithebd «f. sal t thereof.
5. The nmethod as in Claim4, wherein RL and R2 are
each i ndependently selected.fromthe group consisting

4. of Thy@naaed e CREMY3, wHélelR¢ 1 s sel ected fromthe

gr oup consjsting of hy dr ogen and net hyl ;
and R® are each mdependently selected from the group consisting of

hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and methyl;
a is an integer from 1 to 2;

is selected from the group consisting of 2-(2,3-dihydro-

benzo[1,4]dioxinyl), 2-(benzo[1 3]d|oxolyl) 2-(3,4-dihydro-2H-
benzo[1,4]d|oxep|nyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1 ,3]dioxolyl), 2-(7-nitro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-

benzo['1 ,4ldioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzof1,4]dioxinyl), 2-(8-chloro-
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rais aninteger froml1l to 2; RIl. is selected from

the group consisting of 2-(benzo[1, 3]dioxolyl),
wQ@2¢02/0375di hydr o- benzo[ 1, 4] di oxi nyl ), PCT/US2006/048538

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

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

2-(7-chloro-2, 3-di hydro-benzo[ 1, 4] dioxinyl), 2-(7 15

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

2- (6-brono- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl) and

6, 7-dic r
2 S B, U RO P LB Ry ano
2- (mﬁéth?il -bénZd[aj3plibxoliier ei n the compound of formula (1)
is selected 20 fromthe group consisting of .
(2S)-(-)-N(6-chl or-2x%- di hydr o- benzo[ 1, 4] di oxi n-
2-ylmethyl)-sul fa bld:X anhd pharmaceutical ly acceptabl e
22l SrdvidWRS thidh whign L Roslaf d@ék&@#béﬁ%[@u]dfo&@pmyl)
depression I's se ect ed from oup consisting of
thensy isr1;depr essi ve di sorder, unipol ar depression,
tre C r ' resi st ant
depy 2o Bmagelidy %ﬂ"ffebﬁé%@?g%ﬁ?hﬁ%@,t byni a. 8. The
met hod of Claim1l, wherein the depression is sel ected

fr the r,ou SIS f maj or depressive
5. agl)ethgﬂ ﬁfp'lncﬁ? e@i"?%w treatnment refractory
depRé&S\Ucmz aresadh arrdel:ﬁ#ﬁfeﬁﬂy isetected franx tleeigroup consisting of

depr essi on 70 WO 2007/ 075751 PCT/ US2006/ 048538 9.
hydrag eﬁ@’}ﬁ’dﬂemﬁd aim1, wherein the depression is

sel pe¢iedelbbRiN troM tr@r@@npw\%§wgrts} 9fdrogénand methyl;
depr essi ve di sorder, un| pol ar depression, treatnent

refaa%aawytea@psﬁr@ﬁsu dﬁ sresi stant depression and

axi ous depression. 5 10. The nethod of Caim1l,
ein the depression is major depressive disorder
/A met hod of treating depression conprising

ni§$eiecﬂegi ﬂrmnathe@peptcansnstmgem 2-(areof 1 3]d|oxolyl) 2-(2,3-

dlhgg e“t l)l, %e dg¥ E‘B%qrgo[ﬂ é‘fé’”?.%% 2-(6-chloro-2,3-
d|h§/8§) ?ﬁnio[m't(]l@%cﬁd’ﬁ WY, @-@- ghldrdslm-%m?mz{l{ehzélﬁnw?mglﬂl) 2-(7-

-Su am n a eutl C accept apl e
m%@f 1233%/ grbenze ﬁh OHQE'B én{g% 21%% %Pel n the
beREdA eqaioﬁmw)%mbgetﬁ@.dmmz bed.hgawaeﬁm[s | Atiioxinyo);

mej or "depr éssi ve di sorder, uni polar depression,
t r eBF AgHtarmaceutically acceptable salt thereof.

6. The method of Claim 1, wherein the compound of formula (1) is selected
from the group consisting of (2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-
2-ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof:

7. The method of Claim 1, wherein the depression is selected from the
group consisting of major depressive disorder, unipolar depression, treatment
refractory depression, resistant depression, anxious depression and dysthymia.

8. The method of Claim 1, wherein the depression is selected from the
group consisting of major depressive disorder, unipolar depression, treatment

refractory depression, resistant depression and anxious depression.
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15 refractory depression, resistant depression,

anxi ous depression and dysthyma. 13. The nethod of
w@bk@nrizit wherein the depression is sel ected PCDUIS100€048538

group consisting of unipolar depression, treatnent

refractory depression, resistant depression and

anxi ous depression. 20 14. The nethod of Caim11,

wherein the depression is selected fromthe group

consi sting of major depressive disorder, unipolar

. dep{r@?iﬂ%ﬁgdt SCRIRY w dé?gfnaﬂ"ﬂ'éoéé/%'gg&%ﬁgé 's%ﬂected from the

I esi epressi on an anxl ous epressi on. 25
groTﬂrheccmﬂlmrtb of majari depréssivaelissrder, hinipelpr d@@f&fﬁ@% treatment

ressive
ref LGy i est ofe frodeen L OB RS Lr Ry PR dftrebitEn,
subject in need thereof a therapeutically effect | ve
amount of a conpound, of ornmula (J11) 71 .
10500} Pe 789D FRHB IR0 arerauie Gepigstionst nidisl depesssi
disbrdé{!11) or a pharmaceutically acceptable salt
thereof. 17. The nethod of C aim 16, wherein the

depression is selected fromthe 5 group consisting of

118 53{ meBRS £ P r¥§tuq%EQng‘s’&odJEbﬁfb'rl@fngd@&"nﬁﬁﬁeﬁﬁ g to a subject in

t reat ment re ract depr essi on, reésistant depreSS|on
need thensof ause:mm@suw affeet:veramm eba empepundrsgipcted from

the"‘@f@%&‘ﬁ ¢l é Shinfd- 8. ﬁﬁtafcfré’ fBetn'%‘a 1 8[Hin-2-

réssive’disarder, po ar
ylnd&hyl@&mlfamlder aradi pbatmad:éumcﬁsﬂllya&aoepyabie ;aaéséh@reof
resi stant depression and anxi ous depression. 19. The
nmet hod of Claim 16, wherein the depression is ngjor

12depmegsmethodibSClaher 11,8h&@in ﬂnq‘rdépmﬂ;sfcm istdedected from the
oA i o B TR oG EAn Fimon
reﬁéikﬁb%ﬁ’&ébiéé@ldrﬁ/ resiERMk ld\égré?éﬁikbﬁttarﬁf o@é depeasiorpard dysthymia.
ant i depressant and a conpound of fornmula (1)
13. The method of Claim 11, wherein the depression is selected from the
group consisting of unipolar depression, treatment refractory depression,

resistant depression and anxious depression.

14. The method of Claim 11, wherein the depression is selected from the
group consisting of major depressive disorder, unipolar depression, treatment

refractory depression, resistant depression and anxious depression. -

15. The method of Claim 11, wherein the depression is major depressive
disorder.

16. A method for the treatment of depression comprising administeringto a

subject in need thereof a therapeutically effective amount of a compound of
formula (111)
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RaORL RI (CH)a N-S-N -- 11 2 R(lI) wherein 20

Rl and R2 are each independently selected fromthe
w@e@ap7zensi sting of hydrogen and | ower al kyl PCRUS2086/048538

sel ected fromthe group consisting of hydrogen and

| ower alkyl; ais an integer froml to 2; 72 WD

2007/ 075751 PCT/ US2006/ 048538 R ~ is selected from

the group consisting of OO (R5)b (R5)b (R5)c O 5/

. I (RB)b I (R/ O )b\ OO(RcO0 (R5b (R b\ O
.Oand (RS)c (R IpeH,<) 0:) vvhebeln b is an integer

fromO to 4; and efei n CIS an fromO to 2

each R5 is |ndeen ctg,cS romthe group
consi sting of @ vver and nitro; 0

| i
or a pharmaceutically acceptable salt thereof.

17.  The method of Claim 16, wherein the depression is selected from the
group consisting of major depressive disorder, unipolar depression, treatment
refractory depression, resistant depression and anxious depression.

18.  The method of Claim 16, wherein the depression is selected from the

group consisting of major depressive disorder, unipolar depression, treatment
refractory depression, resistant depression and anxious depression.

19. - The method of Claim 16, wherein the depression is major depressive

disorder.

20. A method for the treatment of depression comprising administering to a
subject in need thereof co-therapy with a therapeutically effective amount of at
least one antidepressant and a compound of formula (I)

. }? (|? R1
CH -——N—-—S-—N
( 2)a i \ 2

o (1)
wherein _
R' and R? are each independéntly selected from the group consisting of
hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen and Iower alkyl;
- a is an integer from 1 {o 2;
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(RbI° R~ CL" 0O 10 provided that when - is or

(Rc (RB)b I 0 then ais 1; or a pharmaceutically
waec@eprsabl e salt thereof. 73 WO 2007/ 075751 PCT/US2006/048538

PCT/ US2006/ 048538 21. The nethod of C aim 20, wherein

the conpound of fornmula (1) is selected fromthe

group consisting of (2S)-(-)-N(6-chloro-2, 3-di hydro-

benzo[ 1, 4] di oxi n-2-yl met hyl ) - sul fam de; and

pharmaceutically acceptable salts thereof. 5 22. The

nmet hod._of Cl aim 20 wherein the antidepressant is

sel geted\fromthe group consisting of im pram ne,

am ({ifdtYl i ne, desipramne, nortriptyline, doxepin,

pr ot iphy | jngelebtetfrdihan oup@BhHSIstihg®8, anoxapi ne,
dul o e chiral opr am I am 10 sertraline,
[ ] ong,svenl af axi ne,
ebox¥et i'he, apf né, phenel zi ne,
trany rne, npcl obem ¢, Kava-- Kaya, St. John's
hor none (R keur oki ni n receptor ant agoniét s. and
. : T 20,

trazodone, bupropion, chiom pranne, fluoxetine,
voxa e, nefazpd
B Prerm
Wart, - s- adenosyl net hi oni ne, thyrotropin rel easing
}\ ne.ol5 23. The
er e\ anffi de S Sapiydy | ecjed frlomthe group
(R%ns stin %‘ " )5 i pAbi

tri cyCh+Ts, rot®hin [euptake THihi bi®ors, serotonin
noradrenergi c reuptake inhibitors; noradrenergic and

speci f i dpigotoner gic agents and atypical
e

antid S The net 0

ergéin t anideprsahS'
(R%\gns sting of mhenel ine,r( t)rban | cy

xAmM fmMne, amtri —desi pLag ne,
nortriptyline, doxepin,’protriptyline, trimpramne,.
chi om pr(wﬁjcne, anoxapi ne, fluoxetine, sertraline,

par oxetj n¥ italopram fluvoxam ne, venl af axi ne,

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

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

o .
\ .
(R%) —
o
is Or or
(R o
~d
I
N O

or a pharmaceutically acceptable salt thereof.

, then ais 1;
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25 25. The nethod of O aim 20, wherein the

anti depressant is selected fromthe group consisting
wobkomeumrepept i des, conpounds targeting neur opeptT/U82006/048538

receptors and hornones. 30 26. A nethod for the

treatnment of depression conprising adm nistering to a

subject in need thereof co-therapy with a-

therapeutically effective amount of at |east one

anti depressant and a conpound sel ected fromthe group

21 9] B o SRopedt AR Y WG ReastRg dpd o fefalla e
selggi.‘ehlgﬂr?zv:t??fgmupdmnsmdg qﬂ(asyn(u)d\h-t(ﬁfrﬂdldnp 28edipydid-e

befRl1 HEPELESimPLER AR Pofh b ipgl 866 MabRsatts

theg@drsi sting of impramne, amtriptyline, desipram ne,

nortriptyline, doxepin, protriptyline, trim pramnne,
maprotiline, anpxapine-, trazodone, bupropion,

2ochl ?Hb%émdaeof éia‘&’rﬂ’@ iWhBreif Wh@ aptiBBroRamt t@é@ee@m from the
cital opram sertrali ne, paroxetl ne fl uvoxam ne,

grawgr congisting oﬁ/@mpearamen@mlmntyim slestpraminpoxertintyline,
dofeih AR In SRR e, ARG AbREpEPFagodRA:
bup topian,raomiprahéas, m@mhmdeloxehaw efditaloprast aitadopram,
seRiffy BarOGHBRL otk elRRbog PorEiEafE P Fhran.
redidxeting| minazapiae sphagelgihertranylzypramine, daseobemide, Kava-
oA Weth S S Eiaes hpl iSasing homone,

nebf&%rhhh@é?toﬂ@h?éﬁ&ﬂ@té%ﬁ tridibtRpeBiiné.C serotonergic
agents and atypical antidepressants. 29. The net hod of

Claim 26, wherein the antidepressant is selected from

23! he Th@l AthdePHCHRiMED Q&h&l@ﬂn&lezaﬁmeﬁréaaaﬂmﬁweq&mé@mm the
nocl obem de, 1mpramne, 20 amtriptyline, - .

grmcm%ﬁimof MaNo-AMiNg Prigase dNaibItars, érr'@tthm SRTPIRNIN
re sée this MIAFRAE: seffOAM lﬁ’c;ram'é}%rgm%%l{%evnhﬁﬁl’t&éeﬁér%ﬁrenerglc

rtraline, paroxetine uvoxam ne
andespleaﬁme’fetonargm&gqmaandmtymaab@mmm'ﬁdswutﬁr opi on.
30. The nethod of O aim 26, wherein the antidepressant
is selected fromthe 25 group consisting of

24neuToeapbtibesof Gmmmmmmrgmé agtidepressant isdelected from the
rec

e nmet hod f Qr th r, '
vy S e BhPBBHBRME: Ha YRR BL B TGO, i ihe,
amitriptyline, desipramine, nortriptyline, doxepin, protriptyline, trimipramine,
chlomipramine, amoxapine, fluoxetine, sertraline, paroxetine, citalopram,

fluvoxamine, venlafaxine, milnacipran, mirtazapine and bupropion.

25. The method of Claim 20, wherein the antidepressant is selected from the
group consisting of neuropeptides, compounds targeting neuropeptide
receptors and hormones.

26. A method for the treatment of depression comprising administering to a

subject in need thereof co-therapy with a therapeutically effective amount of at
least one antidepressant and a compound selected from the group consisting
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subject in need thereof co-therapy with a

therapeutically effective anount of at 30 |east one
waniwdepsessant and a conpound of fornula (11 1PCT/BHSANE/048538

2007/ 075751 PCT/ US2006/ 048538 O0OCH3 ' O \N'INH2 N'S

oH O (lIll) or a pharmaceutically acceptable salt

thereof. 76

(28)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-sulfamide; and
pharmaceutically acceptable salts thereof.

27. The method of Claim 26, wherein the antidepressant is selected from the
group consisting of imipramine, amitriptyline, desipfamine, nortriptyline,
doxepin, protriptyline, trimipramine, maprotiline, amoxapiné', trazodone,
bupropion, chlomipramine, fluoxeting, duloxetine, escitalopram, citalopram,
sertraline, paraxetine, fluvoxamine, nefazadone, venlafaxine, milnacipran,
reboxetine, mirtazapine, phenelzine, tranylcypromine, moclobemide, Kava-
Kava, St. John’s Wart, s-adenosylmethionine, thyrotropin releasing hormone,
neurokinin receptor antagonists and triiodothyronine.

28. The method of Claim 26, wherein the antidepressant is selected from the
group consisting of mono-amine oxidase inhibitors, tricyclics, serotonin
reuptake inhibitors, serotonin noradrenergic reuptake inhibitors; noradrenergic
and specific serotonergic agents and atypical antidepressants.

29. The method of Claim 26, wherein the antidepressant is selected from the
group ponsisting of phenelzine, tranylcypromine, moclobemide, imipramine,
amitriptyline, desipramine, nortriptyline, doxepin, protriptyline, trimipramine,
chlomipramine, amoxapine, fluoxeting, sertraline, paroxetine, citalopram,
fluvoxamine, venlafaxine, milnacipran, mirtazapine and bupropion. '

30. The method of Claim 26, wherein the antidepressant is selected from the
group consisting of neuropeptides, compounds targeting neuropeptide
receptors and hormones.

31. A method for the treatment of depression comprising administering to a

subject in need thereof co-therapy with a therapeutically effective amount of at
least one antidepressant and a compound of formula (ll1)
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or a pharmaceutically acceptable salt thereof.
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