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DI BENZOTHI AZEPI NE DERI VATI VES AND USE THEREOF Fi el d of
the I nvention The present invention relates to nethods
w@boobne#sd ng bi pol ar di sorders, nood di sorder SPCHBRI084/§50763
di sorders, and schi zophreni a and ot her psychotic
di sorders, and to conpounds suitable for use in such
treatments, pharnmaceuticallylacceptable salts thereof,
pharPERENLOTAIAZTOPINS | DERRSATOVPS i ANDgUSheTERRAOF
compounds, processes for preparing the such conmpounds
and prodrugs thereof. Background of the Invention A
nunber of drugs have been approved to treat bipol ar
thpaﬂggpn@ﬂgl§chlzophrenla (e.g., anticonvul sants and
atypi ca antlpsychotlcs) and treatnment of mania has
beerlegmniseven cuiicrirebiey 6r mbthadsyfitreatingdiptolqpdiratdotsi meod disorders,
argxiee't d1Sorr el:r§ %El Iscq1gzno§hren1a aalgjdz o I npt%% %9 gilsfloertdclera af n?o) OFIIGC{S
n-use inical treat
sumble lfordleepmasdi tvatrokdng0 phﬁmac(eatl@.lly aCc&b‘(al&letsalta;eheﬁﬁd pharmaceutical

ramr1 as_Dbi
CO(‘%H?&‘F ApiHE)" m%@\ﬁé\‘}%‘rc"“}pﬁb?dg\%ﬂ%eﬁiesf Pﬁ%‘?‘%ﬁp&'}e pugh gpppgunds
aitigsodregh theredfer ns of achi evi ng better rem ssion rates,
nore effective treatnment of depression and an i nproved
side-effect profile (e.g., reduced sedation and

BhAGYHAM IRhJitlve®®inn) . For nearly 50 years, since the
ear | 1960s, scientific and clinical inyvestigators

have® 8onbHe! dryeybaye betnanaroy sbtogra bipaly %@webﬁnd schizophrenia

(etr_g' | aa &k Gls HRUNAla BRI CanGiPIVRRMHES an INHABEQY ST teiRiANA been achieved
oreign patents and scientific publications have

Wik svefabeitipipal aarsughotes (@is. rispesidena; plapgapine end giparindls Other

cd%ﬂotﬁnd’sq{ayé B&n %Egd' fQIStYIQ bl‘ﬁhéa‘l" tr@ﬂl@eﬁ"t%tf hlaj%‘? Héﬁ@s%fvg Bisorder (e.g.,
egropertles I'n the 19 a Swiss patent

piegide gl degigpranypg am@ aghleolar mt%ﬁorp@w@rﬂpmab pilevesyes, on
1n§ﬂrl)\?eqlehﬂn %%@fbg 198 55dkiPedn Ie'}ﬁlg Xﬁlch%wﬁg HB%E F&ﬁﬁsmﬁ! RS tnore

orty years a scienti
cfZ@01e tdeheny pbdeatesﬁgpa@amhmp@vbdbmd@sﬂﬁachgpﬁb (e.g., reduced sedation

.sts: ldentification of Seroquel, J . Med.
m@ﬂéﬁggg8%%ﬁt%ﬁﬂ'372_380) descri bed other different
tridye Inberrlyd@mpms nilse tisteatly 1998 escieatf@ndnid elinioal @arebtygators have
517,871 B

Soé‘?gﬁ? 8‘5“5 Pat é*%g(lﬁ@l gﬁ“@é‘tﬁl&&e‘brf’re@l‘ ‘?EE’OH%C{S Ritngrous Us

and Foreign patents and scientific publications have described hundreds of different tricyclic
compounds with varying antipsychotic and anti-depressive properties. In the 1960s,
CH422793 a Swiss patent filed in 1961, and NL293210 a Dutch patent application filed in
1963, described tricyclic compounds. Almost forty years later, a scientific paper published in
2001 (Behavioral Approach to Nondyskinetic Antagonists: Identification of Seroquel, J. Med.
Chem. 2001, 44, 372-380) described other different tricyclic compounds. Still more recently
in early 2009, US Patents 7,491,715 B1 and 7,517,871 B1 were granted describing new
analogues of clozapine.

Despite having a wide spectrum of pharmacological activity, current bipolar and
schizophrenia drugs exhibit variable efficacy and side-effect profiles. Although some current
drugs have acute efficacy, remission rates are still low. Safety and tolerability are still issues

since approximately 75% of patients experience side effects, and treatment compliance is a
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Despite having a wi de spectrum of pharmacol ogi cal
activity, current bipolar and schi zophreni a drugs

weziwhs4sexari abl e efficacy and si de-effect proP@C1/882009/050763

Al t hough sone current drugs have acute efficacy,
rem ssion rates are still low Safety and tolerability
are still issues since approXimately 75% of patients
experience side effects, and treatment conpliance is
m@f&ﬁisgfe 'A%Hfénal q{etrﬁe@%llslny of dcfiéh 6@%‘?’0‘3 a?ﬁb%fch@tfcts '15%‘[ Qtn
atypi cal antipsychotics is not well understood for
u@k@ﬁpﬂébr@ﬁgm 6@ﬂﬂﬁfdﬁhﬁquéwﬁ§tates "t he mechani sm

of act) ;Qzec!ﬂf% eJ; QQH% of 850l Ny OLRET, AL Uas r}ﬂ WD icacy in the
effi QQ?Psz o 8¢ ézwi: n ﬁ beles 7{¥H‘ZOp vgclz;”s as%o Lafa H% bipolar
unknacb\/\gn e um%ﬂgw %vw s ?N;’ és ek P LiRPLLS a’mo efficacy in

¢ )ug!a a onglem 107 f dopamine twpe 2902} and

SCHIZO ltrer,]q.dsz {Im[%%,é 7 &
Con,05|5 07 ;ﬂm 23 pé? \a rﬁmﬁag(){“wa 45 iﬁbﬁ m ai Oebgym ()f,b_; ;, ,, aé?émmhe
tze ects of

effica
lli’r:)( } ’i f! 7‘6"11 9]
tharsgqf?l fl;% 02[21 _SSILEI’ZF{#%](?W ﬁfg r’!lér(,’% Etgg)éc}m may L"Cph]li’l the
af fi*Al'f’ é@ ge”” | 4t 7 %Em% Bf frH%”eét hEP“erf B ph dgrenersic al
Ser J§tér°"™ &gy ﬁZ”é ’”Q“éi?r‘t’“éﬁ&’ﬁ?%ﬁisﬁ‘ Ar %f%’ﬁf‘ﬁzé”wd"”“
receptors may explain the somol ence observed with

t hi sSighilbdy, BRI &) oBnaipiRgafissm of adrenergic a |

receptors may explain the orthostatlc hvpotenS|on
obserVediagh et Hf scliprygf olagapiipagy yithqleer| Hpe havdig efficacy in
ol arghigteenit & wdnownmlgwresriafsdierbproaeter éfﬁﬂ gfis drug’s efficacy in
ol arsgaiptnbecricls mddiedotiFRR! dr g nadon AgdRrrineaey seigtonin tpe 2
schi@ Wng@”ZSWST RerRecEARs™ POWE0 B 0f olatzapiyg imdigrreatment of acute
pr op@g@@eﬁlwdes askacguedr g Bipedir { @aelgdefrﬁ uggwrophrenia is
mediAteaprishir sl gtrerRiotsonben ddnodorgmingo@anioHa2 apigh similar receptor
ser otfirilies meppexpiuin SHTRYS hatodgo mheseneulh endreid af¥icene/oflanzapine.
act i @naspingsarzaqgomieni wf t hesdarisat ndhtd ofcereus e mamniexplain  its
epi sodewliagsac piaced QhinzhpiBe polngagotismdi gokisteminesH1 receptors may
unknophin Mt agowilere atbsereeb ptitr $hiotdnes. Olarpderawnmgonism of
and &hiR2rgid vh r&iepiolsamar e@épt dre atosmiia hepstareyn ekphail with this
sonmedrag."t he ot her therapeutic and side effects of

ol anzapi ne. O anzapi ne's antagoni sm of nuscarinic M

-5 FEm&pboﬁﬂmﬁB&ngﬁpimhmﬂ@ksﬂ@mﬁéﬂhﬂkhﬂ&ﬂghﬁg&ﬁﬁﬁﬁﬂ&ﬁcmm

nzapi oni a receptors
o DA H D T P E B oD PRt Rty RGPt Bteat
schlzapirafh Bel Hpant g asdntilifsoatht. ePeti@ilalyatffdctcepdadhcnt 0Btic
deg))r(epslslgcle Shatsc!:] oef b%otlalgr%?sto%er 18 dlgg/ egltagc? ssthlos%ught%sa%rmv t?gatr\rll\gntt Igf ‘Ihlg Irnsémc

phase, mood stabilization and maintenance for sufferers of bipolar disorder.

Description of the invention;:

We contemplate a new target product efficacy profile that is consistent with the
putative mechanisms of action of quetiapine in bipolar disorder (i.e. potent NET inhibition
and moderate D2 antagonism). Clinical studies with quetiapine suggest that NET and D2
occupancy in the range of 30 to 60% may be sufficient to drive a therapeutic effect in bipolar
disorder. Further, improved safety may be achieved by having less interaction with other
targets (e.g., H1, M1) at clinical doses achieving 50% NET occupancy.

A therapeutic agent with such a profile is expected to provide advantages for the

treatment of the depressive phase of bipolar disorder, to have potential for mood stabilization



drug. " Thus, notw thstandi ng that numerous tricyclic
conpounds havi ng anti psychotic and anti-depressant

W@eavits4593 have been descri bed and used in therBgESE2009/050763
i nproved ways to treat schizophrenia and bi pol ar

di sease are still sought. Particularly, effective
treatment of the depressive-phase of bipolar disorder
is desired and still sought, as is treatnent of the

ar{mﬂélﬁte%@@&? suﬁ@l@g of Bﬁj@lak H%@Hé%tl@ﬁlﬁenﬁ@l‘ fGF HRhE afn@ﬁoratlon of
sufferers of bipolar disorder. Description of the

mapig essp¢iarad Witk bipolat eenditwne a new t ar get product
ef 11 SARYinPin@ %& 9t ft 'iha&em abldQ r&ﬁfaﬁlt & ﬂatast‘Mn% D t'ilF ?0118%@ dtl Sutes
mechani $ns 0 I on o quetapine I n bipolar
mpderafe D@@@EOHIM'DOIthNBT unlnintl(an dr srold & fratieo PRding K Value that 1

5 cl?s%t E?F})gthgid ?)Oégﬁigaﬁ%é pal%éltll\/\flegsgecgﬂ?st ciefsﬁ)%)geetosogggbﬁﬁeast one
oﬁthg/foﬂiewﬁlgfzﬁ vioentibites: DR2iIVEPYS ICJadasrsapmmabmu 66(f @dt D2 hinding K;

Furt her r oved f et e )
e it o 450 SR N Sl ey b B e ST SiEfodiy e o the
raige @ abowtlat lebdt h;lﬁthe chiua btk Kolfos NEETaCi Igreew'r thgn 5R%; Nz NET.
occupanc A therapeutic a a profi
s R R g D RS o n S REy 4 ol P RugfioBht infipiion of
10 tht RerefRPSIRRS i@ pPRASRED], nhidpalcar? ﬂétazﬂfr detgonlisn fAMEduced affinity
potential for npod stabilizationand mai nt enance of

atgaqopgg@;agg%&r(e@,ﬁgp MU gldor NEWN th potential for use

i N tRQ TR bdrRE B a0t BRI AR S GRS £l RitRPbidkt NET
conditions. Thus, in one aspect, it is desirable to

inbibitoin fupieke] Ky as0 rdhlemesterattiB2 sk it Aejerey { ET B Ko <500 nM) and
HEF@% At 8% %Sg II\%’-H otent NET inhibition; or an
i ng Klva

V|tro ‘ue that is close to the val ue
15 of tWehik iflentifiNEdnd Hereimdgyamtici aoawh@pura% pélupror k1-pigerazin-1-yl-

d1g§1%zogaafﬁi1§1 th]gzet a%hgzhaweo%grf%g 01115 é:c, des& edqlagl%g‘tﬂﬂ%iﬁélrable
proMrti&2ckdribdd aigpvKl | ess t han about 200 nM NET
inhifitio ha t hat, has a
e e E R bRt S tousCe Mber! e Reebittle of
yIDdiBenﬁd{bfo[ 4mﬁa'zebme,gjhaﬁlgaewtichl@naobﬂﬁaﬂ1%saft@ﬂl}gNEf[prddﬂlgs thereof,
anot her aspect is desir e to, identi a co
20 CW‘H@“W@“HF“% tHﬁF‘B?R‘%“B ad?“??‘r?eorrﬂﬁhéﬁ?ﬂ‘f% l‘r‘ﬁbh*bccepnme salt
thbfedNEAdRIds ONERYing BRIRF @ik @dddAnd %@@bmlnaaﬁta@lmoﬁ@baﬁga
reduced affinity at secondary targets

Progiugf ¥ Bhargagqrtially qecgpitple aalphipiep it s«?scralse&gléltem it i s
desi Tl Rolid M i b oRpGRaROHAHGhu £ h potent NET

Z
/

N

N
N=—
L,
25 or a pharmaceutically acceptable salt thereof, wherein Z is H, -C(=0)-R', -C(=0)OR/,
-C(=0)OCH,, -CH(R")-NHC(=0)R?, -C(=0)OCHR*0OC(=0)R?, -CR'=CR? or

-CH=CHC(=O)R*, wherein R', R?, R* and R* are each independently at each occurrence
alkyl, cycloalkyl, aryl, heteroaryl or heterocycloalkyl or are as further described herein.
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descri be a compound, 2-fl uoro-
1- pi perazin-I-yldibenzo[ b,f][l,4]thiazepine, that has
not been previously described; having the desirable
properties descri bed above. Thus, a pharmacol ogically
act 1 Nigo UB@&'Hngelg 15’C At WAL Qnb cé)mlgd%itf%ﬁ rCQl%lbInSIIIIQ/A aompound of Formula
di benzo é& hi azepi ne, pharmaceutical ly
I at@:elpﬁmmeetl V@%cepth@p edf therm% dn s,rglse ¢rplodiadngs, the compositions
cATROS phdsANSON AL BB £ AR iRy odrug or a
phar ma eutha acc ptab e re‘% and net hods
of thuathei mgwmdﬁtvream arg m@rodefor afndlngcphyc;kl@ptwcbsmr@rwonﬂprlsmg
n
s ATp R S o B R B TR ML Bhhpoup g rommuta 1.
omlﬂmrmkﬁdutbe]l}eadaeptablasaﬂmlmmfn Harditul by, privaledl heremrareamethods for

tr%ﬂ%grg g%/%%)agrljﬁ%?slolr ee?c%%}e)&%n abl cleg&% ttb)lt i eOf melq( Eerrgpeﬁtlczalllys
efidctiNHh 5t0) H%onm@ﬁm@f%fﬂﬁhlﬁﬂ(?( =OR 3 _CR'CR 2 or
-CH=CHC(=O R 4, wherein R1, Ra, R3 and R4 are each
i ndependently at each occurfence al kyl, cycl oal kyl,
aryl, heteroaryl or hetero<§§I al kyl or are as further
descri bed herein.- A - Al so vided herein is at
| east one conposition cogpri sing a conmpound of Fornul a
I, or a pharmatceutic,.i g acgeptable salt thereof. In

sone enbodi nents conprise a
pharmaceutical ly accep a.g- apfier, diluent or
exci pient. Further provided herein ar & net hods for

o#%&éﬁhﬁng§M§Qké&ﬁﬂ&yﬂh&ﬁ&ﬁerS conprising
nistering to a mamal a therapeutically effective

anmouhgt f@fhegpr@@\ql%hﬁﬁ@n @fc mhaedy joftreating pipglar disorder, mood disorders,
I}@%I Cu &ﬁér SXyCﬁSt‘Pdce(ggcﬁ@ér? o§éﬂx‘iet§ Hl%rﬁ&g g r1s1n adm1n1ster1ng

rovi herei’n are methods for tfeating
torﬁ@}dbhctaltthfpr@peml@diw déecsive empuiitsf meoreinih pEi Cémllhd or Bomlula 1L, or

Eﬁga%un Ca‘ilp %@Eﬁﬁ% sa?lftllhler)oé?fe?ag {lfan,g S(ﬁ?egl; efén &e methods of

tramog bipall disgdért a thed é@drderYEhlszlnerheandmthw pd}@dottcecﬁmrdars or
ol ar.. di

andu %?gor?%r comagwmgpﬁrpgw?&gm n(():I %1{%65{ S&lérag%litlfﬂgy e(}fectlve amount of
a dérs@iudé bBFormuladn i @plartbcotichly accep@bipsilsthagof

adm éltills}ye?gulrtﬂgr provided herein is a compound of Formula I or Formula II, or a
pharmaceutically acceptable salt thereof, for use in treating schizophrenia and other psychotic
disorders, an anxiety disorder, and/or a mood disorder.

Additionally provided herein is a compound of Formula I or Formula II, or a
pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament for the
treatment of schizophrenia and other psychotic disorders, bipolar disorder, an anxiety
disorder, and/or a mood disorder.

Still yet additionally provided herein are processes for preparing compounds of
Formula I or Formula II, and pharmaceutically acceptable salts thereof; intermediates useful
for the preparation of such compounds and processes for preparing and using such

intermediates.
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web@eisusest i cal |y acceptable salt thereof. PCT/SE2009/050763
Particularly, provided herein are nmethods of treating
bi pol ar di sorder, a nood disorder, schizophrenia and
ot her psychotic disorders, oP-anxiety disorder,
conprising adm nistering to a subject a

DEBﬁE@B@ééPPﬁ@ﬁ byERbb&RkhiC amount of a compound of

Formul a | or a pharmaceutically acceptable salt

t herRseyidstfergin yretcommttnﬁeemermvhaded herein is a
conpound of Formula | or Formula Il, or a
pharmaceutically acceptable / thereof, for use in
treating schi zophreni a and é psychoti c di sorders,
an anxi ety disorder, and/or\a od di sorder.
Addi tionally prOV|ded herel s a conpound of Fornul a
| or Formula Il, or a_phaFrceutically acceptable salt
t hereof, for use in e of a nmedi canent
for the treatnent of ia and other psychotic
di sorders, bipolar disordér, an anxietly di sorder,

e R L o Ehbb el 2851 LB ccoom
-@Eokormyl@H(R'! ?NPEQ*’:(U}RZ&O(JQ)OIH@RZ@@EOR e\tr'eaRt yr

acc table salts t ipternmedi ates useful for the

e o)) 34 W(I}Fregllﬁg hRO M%ﬁdge 5301 1psfependentlisat cggh occurrence
alpyle@@rdamgl and h@&kd&%rl SHERerbY e RAMBLrAtER -faeR ldselbed herein.

Descri ption of Enbodi nents Provided herein are

c onrﬁngﬁggal](yfprqn@qlqﬁimeraalq isa cgrﬁgo%lﬁ &F Ferasia b \@lgﬂrqlg, Z is H of Formula
acceptabl e salts thereof, wherein Zis H -C(=0-R1,

-(X=0) OR1, -C(=0) OCHz, -CH(Rl?_| NHC(=0) R 2,

-C(=0) OCHR2OC(=0O) R3, -CR = NOr - CH=CHC(=0) R 4,

wherein R, R2, R3 and R4 re ach i ndependently at

each occurrence al kyl, cycl\oal kyl, aryl, heteroaryl or

het er ocycl oal kyl or are as further described herein.

Specifically provided is a conpound of Formula

| wherein Z is H of ferred to herein as

2-fluoro-|

| - (pi perazin- I-yI)dlbenzo?b , 4] t hillazepi ne, and

<Baot et o 2drbedd Braen el 1%%2%{?@@?@33@9% and

pmmsrceaﬁceﬁy aespthblbedts igt@itn by

The compounds disclosed herein can be prepared by processes described herein by
those skilled in the art of organic synthesis. The compounds can be synthesized using the
methods described herein, using synthetic methods known in the art of synthetic organic
chemistry, or variations thereon as appreciated by those skilled in the art. The starting
materials and precursors used in the processes described herein are either commercially
available, or readily prepared by established organic synthesis methods, or as described
herein. It will be understood by those skilled in the art of organic synthesis that the
functionality present on various portions of the molecule must be compatible with the
reagents and reactions proposed. Such restrictions to the substituents that are compatible
with the reaction conditions will be readily apparent to those skilled in the art and alternate

methods should then be used.
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those skilled in the art of organic synthesis. The
conpounds can be synthesi zed using the nethods
usi ng synthetic nethods knoR€T/BER0091€50763
art of synthetic organic chem stry, or variations
thereon as appreciated by those skilled in the art.
The starting materials and pPecursors used in the
processes described herein are either commercially
avai A a6 iPScHfRdi danRi QAR PYr RS prakhi B0&HiR (ﬁﬁﬁ\h& 1-3)
synthesi s nethods, or as described herein. It w
caprpg drepese §y mﬂcml‘rwh@ccgmqun@df Fxamplrel karein pfthep geid pt aCId
e 0 r
o Bl X R e ARE ol 1 B8 BB RifRphenors
OFE=Q)BNtapd &wdllmeealdtﬂ @mschml@pweloalkﬂu@hl hetsttoriyt thitervsy¢loalkyl,
ubs ha f Q t e t reacti
ancdgcﬁ%l?lfes 8%%6& V\ﬁ}?psrgt[e co‘ildl y%g\glg g(} {éln e stk}/l\fe{l osrgoefs ga]%?:c sa'gt'ﬂesm
in the art and alternate Sebdmds shoul d t hen be
used. As shown in Schene 1, an am de conpound ofQ t he
pr esent |nvent|on4(fornula 1-3) can be prepare
reacting the cg”" und of Exanple 1 herein mkfﬁ an aC|d
or acid deriva 1-2 (wherein X1 is OH or _dQeaV|ng
X0 3 orom% chl

approprlate co A tlons known to those skill ed
of organic dyhthesis. SchkeBe 1 X1: OH d 1-3CX=0) R1,

etc. For exanple, cogpoH)@@CtHber'agtne conpound
2-fluoro-1 |- (piperazin-

yl
di befits SFammlg. crundpe R g é@m@é%@pquqd@ -Biprerd | -Piedtibimd
ydiBen¥BEI Bl 1agepin§ 1% af 30d BEmFRMI w‘?lHItelnb)Yl i@ OH) can be

conventlona am de bond formation nmethod such as using

cagrigsoamy by mgonvertipapk amiyabpdnd dermsatipn @bﬂl@d gushpb P ¢ ecaighing rwagent.
f t

Vgl‘;flnal Q ta'ﬂ%ecg élﬁ}é @a%'mlltk fr o‘t% é&«gﬁtl | Ltle ﬂﬂ:tclr%)g@gl trgivg\nnﬁ of amide-

bendfdimayion. e tloge laedsa die actoupiréaddy r@agem ssch Quplng reagents. Some

n&hoﬂriuag‘eﬂbnﬂ)? s o’f%ﬂ%ﬁ%lm?ﬁlmglﬂ%atggﬁ ficHAYRL A9 SRARTLS

are no
bdreotziatold- amd:dnﬁngmmphmgmea@nmeuqﬂ dsMghy dagent@risowEh Hagt),

b RIE M YRRy Rl e Ny P RSB (R0 wnd >
(lfBEb(@fzd)tum‘(ﬂ}p)b&Dﬁp hapecttdBd)yluramdm2exafluorophosphate (HBTU); an
AR BRItk s OSBRI M -
teaz@aﬁﬂa@hruhalmbmxo@@%@ihaﬂemgArr@a,gmﬂulcsltb@hma@ such as 1-ethyl-3-(3-
d1%e$h§la%r?o%?§p§/%tcra}b%gh?rlmde (EgC} and dlchcll\(r)hlérxyl carbodimide (DCC). The
coupling reaction can be carried out in a suitable organic solvent. Some suitable organic
solvents include polar organic solvents such as an alcohol (such as methanol, ethanol or
isopropanol), or tetrahydrofuran (THF). Some suitable organic solvents include aprotic
solvents. Some suitable organic solvents include polar aprotic organic solvent such as N,N-
dimethylformamide (DMF), tetrahydrofuran (THF), dimethylsulfoxide (DMSO) or
methylene chloride. The coupling reaction can be carried out in the presence of a suitable
base and at a suitable temperature for a time sufficient to afford the amide compound 1-3.

Suitable bases include organic bases such as tertiary amines (e.g., tricthylamine (Et;N or

TEA), diisopropylethylamine (iPr,NEt or DIPEA) and/or dimethylaminopyridine (DMAP)).
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di car boi m des such as | -ethyl -3-(3-

walrewetswsbanm nopr opyl ) - car bodi i m de (EDC), and PCT/SE2009/050763

di cycl ohexyl carbodi m de (DCC). The coupling reaction
can be carried out in a suitable organic solvent. Sone
sui tabl e organi c sol vents inélFude polar organic
sol vents such as an al cohol (such as nethanol, ethano
1 ¥orie SRBLARRAL! the re@&tioh Sk @RYIGh QA8 8n E1LFHFd teé? ure (i.c., above
sui tabl e organi c solvents include aprotic solvents.
thgaeam SHiPerapire. § wansi cnbodimeatst he rqar@thmdﬂélxwm ia heaigsk tojtemperature

t
Of"%g‘?t;hi?? EIoUPS - ehy 86 o BB TBL Bl BN TP Rt ST rabout 100
*Grebinyt|1é0 C.ahbwriR@eC, a‘ﬁhlet 1(3@ 0] dbnygf 1468 &€t dbont IS8R Che about 160 °C.
t f b
Tﬁealregétltog BF é}esé pan blg%% i 21%? IB gon‘%’ent?ongluﬂlétﬁ c{s suctﬁ[aas %’L@’] i %

to at
t he mlltﬂrmbewelgnth@ aridl 12-(@herSui X 'dabD#E) b:aslsﬂ:onvnrﬂedl thea mogackcave

o S RAT2 B s e iR, et OO By tlike)

sughed af aci ¢hidrhiy) Ater,napytedglamedfdMVii)the doid Se@ivetive can be optionally
enbodi nents, .the.reac nmxt s h ed to an

g TR teat s Boieicas e S g7 Bligerdsn

yli @bes[BI YT &)thiadching Qe EoHROEE BRIYED -3 ﬁﬂﬂl@r Jugtaslé t@itions such as in
m xture |s he]g1 gdto at erature about 40 0OC,

thg pErsencs of pitablp Seie (69 Biethy gﬁB‘Eﬂ Or‘P@“ )-about 80 0C,

abouts §8wHGh SARAYL, d&FPviMatc @Q%ﬁnm&&eseﬁh%ué@@o%la 2-3)
about 130 0OC, about 140 0C, about 150 0OC, or about

capde sybesyzeh bY regeigribyraspeurdel Bremplsi fespin d-Byvith 2 Chloroformate
-QQ&H&%'}@ RA bé"ﬁfc}loﬂﬁlaﬁtw anﬁtﬁe k& or NWR
Al'ternatively, the acid 2 (wherein X1 is OH) can be
converted to a nore react |vaeneﬁ:2d derivative 1-2
(wherein X1 isprono, chloro, 4-nitrophenoxy, A R
OC( =0 R1, angﬂl};ﬁe i ke) such as an acid chlori d >‘0
ester, a (m a‘rd) anhydride, andyidie acid deri ive
can be OPRL |y sepaated. The’ 5C| d derlvatm can

furt eact_w th 2- f/lﬂqorpgl T={prper
di be f # hiXaZepiie 1- bR for@@e rde 1-3
under sui fsab conditions such as’ in t @

suitabl e base (e.g., triethylanm ne or pyrixi nej.
shown in Schenme 2, a carbamate conpound of the present

i nveRteireasti¢f ofsaldnae 2ea@)be camicdh eutsy athiableveghnipysolvertot¢heg a

oA FOTRRARE LU S el Bt Dt i
suwghds 4 ’ra:etlalry «eine (@Mﬂ@yﬁmﬁhe@%ﬁa}c TEan dm’somqiyéaﬂaflzﬁnmaﬁPerEt
orbSIP%%S pyri 1n8 uatn or di?ne llam1n0pyr181n9 %&P?)Ol vent such as a

As shown in Scheme 3, a carbamate compound of the present invention (formula 3-5)

can be synthesized via 4-nitrophenyl carbonate intermediate 3-3.

4-Nitrophenyl chloroformate 3-1 can be reacted with an alcohol 3-2 in a suitable
organic solvent such as a polar aprotic organic solvent (e.g., chloroform) and in the presence
of a suitable base such as a tertiary amine (e.g., triethylamine (EtsN or TEA),
diisopropylethylamine (iPr,NEt or DIPEA), pyridine, and/or dimethylaminopyridine
(DMAP)) to form a 4-nitrophenyl carbonate intermediate 3-3. The intermediate 3-3 can be
reacted with 2-fluoro-11-(piperazin-1-yl)dibenzo[b,f][1,4]thiazepine 3-4 in a suitable organic
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pol ar aprotic organic solvent (e.g., nethylene
chloride) and in the presence of a suitable base such
W@200/154563 i ary am ne (e.g., triethylam ne (Et3MD8E2009/050763
TEA), diisopropylethylam ne (i Pr2NEt or DI PEA),
pyridi ne, and/or di nmethyl am nopyridine (DVAP)). As
shown in Schene 3, a carbamaBe conpound of the present
invention (formula 3-5) can be synthesized via
sdtvet LR Q@@&Mér a‘f)ﬁﬁl@ %@Bf@ sbIRLR gyg dN‘N @m?éﬂ%/lformamlde or
4- Nltrthen | or of or mat e can be reacted wth an
hexewethpip @mhmhmue)@dbme@PeMbmgﬁﬁﬁé sol vent such as a
pol ar aprotic organic solgeF , chlorofornm and
in the presence of a suitable ase such as a tertiary

amnepﬁd tthef hyl amine (Et N or TE@ NO,
di i sop}jo ylam ne (i Pr2NEt or D P yrlﬁ‘/
and/ am nopyr iRlior (DMAP) to1

4-ni enyI carbonate internediate 3-3. The

interrre ilate 3-3 can be r¥&8cted with 2-fludrd-|

| - (pi perazin-1-yl)dibenzo[b,f][Il,4]thiazepine 4 &h a
sui tabl e organi ¢csol vent such as a pol ar aproti o)
organi c solven(;2=.g., N, N- di et hyl f or mam
hexanet hyl phosphofam de) to formthe carbanmate/ 3-5.

Schene As-"sHown i A Sghene 4, —acar banmte/conpound of
t he pre [ tign (formul a 4-4) be t hesi zed
by react™g ﬁ het

pound of Exanple 1 ei n Wi th
a chloro formate 4-2 or a4n|trophenyl Ta ate
conpound 4- §"f‘v\here| n R2 can be H net h)3l' and the
li ke nd R

th
A0%n ognle{?e ’ a carlya]ma %1 our{‘raE ofhl¥e present 1nv%k12)ﬁ (formula 4-4)

alkoxy, CcycC
cdméie@ymhgs(zlem ay l@ﬁbtmgalrudntpbmdl df| IF@)mplSd hlemal M- Il)-\&thThdlloroformate
eactlons can arr i ed bar .caondi ti

420 S ARG eFRD st borRRbiERuet b Loy fin AT Gpehs? i b e
afdCreah 88 allty12e. gameh®l srade bylkonosgi@kiyl, lagd, liererdaig, ar t

d uch as simlar to one reported by
heﬁ%P ﬂ(yElﬁnJ;ﬁ‘ IcL%?S)nt hesis, 1990, 1159-1 166. The
nltrophenyl car bonat es 4- Scﬁ:@ﬁ]ebe made by those
skilled in the art by using nethods such as simlar t8
one reported by Al exapdergzang, co-workers in J . »\ ,
Chem, 1988, 31, 318- 229\?]{1 of the referenc i 5 R
i ncor por atied her ei rci RFety. As shown in ene

5, using d\simlar net hod-2t o those reported<byNL| n et
ah, ?/:)

CQ} @1}

O O O
4-3

The reactions can be carried out in similar conditions to those described in Schemes 2
and 3. The chloroformates 4-2 can be made by those skilled in the art by using methods such
as similar to one reported by Folkmann ef al., Synthesis, 1990, 1159-1166. The nitrophenyl
carbonates 4-3 can be made by those skilled in the art by using methods such as similar to
one reported by Alexander and co-workers in J. Med. Chem., 1988, 31, 318-322. Each of the

references is incorporated herein by its entirety.
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Bi organi ¢ and Medicinal Chem stry Letters, 1997, 7,
2909- 2912, a carbamate conpound of the present

WO pavensdssen (fornmula 5-3) can be prepared by reBCI/BERHOH050763
conmpound of Exanple 1 herein, 5-1 with a conpound of
formula 5-2 (wherein X is a | eaving group such as
i odo, bromo or chloro; R2 caf-be H nmethyl, and the
i ke; and R3 can be alkyl (e.g., nethyl or ethyl),

al Koxysho®¥ & S’@lleKM 5, us"ngyal A ISIRRAY those reported by Lin er al.,
het er ocycl oal k l1ke) in the presencCe of

Biosgabisrand My Y@h@nlat%h¢tt6§bﬂ%97bas?@0%a%}2 asarb@@,atﬁmmpound of

ORI AR b B HE Sy

hﬁdn#blamﬁa@omammu@fﬁnmpbﬁbb@ﬂmamr&1@©hwommaomﬁmzhaﬂﬁhe
br](')tno O.I' g‘hlg odR ca%%qn-ﬁ lij&%y.‘l) gﬁrﬂlo’raralr)lé R ﬁ{ V%%earllge}lll lae (g( 1métﬁyl
etﬂylb]lalhb&}ahydydlkﬁr dJ;Z)ll;‘lhttter))arlyh héthnecpﬂ@ﬁ@h (aed ok like)ribdre presence of
i oxj.de.and a i t.abl ase such .as ces um ¢
iR nBitle PR SR ae S AN BB nE AR R RO eBfsuch s
buNehmmﬁﬂﬁnﬁmmnMeShh@mw(mebﬂm@ﬁnﬁosmnﬁﬂuSbnmsyapﬁ@ah&&dma

coRep S T L orh A BSRTBP RS Firmafec Ghepnd b adeqgigserow
sugh keioah &ro, %hﬂﬁ]’Mdlenlﬁo@leﬁ)VmB&iafé&B]th@@Bselﬂ@e &t cambok Moxide and
and the like; and R2 can be H, al cycl oal kyl
a gipitable basersushascoyium GabeRdfey cl oal kyl, and the |ike). The
reaction can be carried ogihdinder a suitable condition
such as in the presence of a catalyst such as 0
p-t ol uenesul foni c acid and using a Dean- Stark t r BR tq@_R
renove the water generated, and in a suitable Qrganrig
sol vent such as benzene or toluene. A novel e iChe
conpound of the prfﬁfnt0|nventlon(fornula -5 can be

synt hesi zed by reagc of | 10€0; | I-(plper zZi IyI)

di benzo[ b, f][I, 4J¥h|a9epﬁ%e 6-1 th ynone 6
(mhere HA can be al kybs2 c a kyL;jﬁiyl

hetero het er ocycl yl, and t

sui t bl@ onditio Ch as reflux in a t e
@Egﬁglﬁ sol vent”such as ethyl acetate. ene 6 As

ke a novel Mannich-base- type c

of tfe sent inven (formula 7-4) can b ,p‘ﬁmgaredD
by rgacting a conpoufid of le 1 herein, (BT with
an al dehyde 7-2 (wh i B4R1 can H, aIkyIN

cycl oal kyl , aryl, fet QoarykygheterOr‘c
the |ike) and axrﬁhi | e such asam'
(wherein R2 can’be ©

% S

3

0
7~
X1: Br, or

As shown in Scheme 6, an enamine compound of the present invention (formula 6-3)
can be synthesized by reacting 2-fluoro-11-(piperazin-1-yl)dibenzo[b,f][1,4]thiazepine 6-1
with a ketone or aldehyde 6-2 (wherein R' canbe H, alkyl, and the like; and R%canbe H,
alkyl, cycloalkyl, aryl, heteroaryl, heterocycloalkyl, and the like). The reaction can be carried
out under a suitable condition such as in the presence of a catalyst such as p-toluenesulfonic
acid and using a Dean-Stark trap to remove the water generated, and in a suitable organic

solvent such as benzene or toluene. A novel enamine compound of the present invention
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al kyl, cycl oal

WO 2054563 0r ex

| - (pi perazin-1-yl)di benzo[b, f][I

kyl, aryl,
anple, 2-fl

het er oar

uor o- |

yl,

het er ocycl oal kyl ,
and the |ike) under suitable conditions such as

PCT/SE2009/050763

, 4] t hi azepi ne,

f or mal dehyde aqueous sol ution and an am de 7-3 can be
heated to reflux in an al coh®- sol vent such as ethano
to forma conmpound of formula 7-4 wherein RL is H.

(f&%ﬁﬁ'ﬂ@-SyéaB be @%ﬁglz@@gﬁ@a&ﬁ%b fidréh | (Iﬁﬁeram jschenes

descri bed here

in, if there are functiona

(reactive

yigeanpelbhH b4 Bhinzepine &- ls\MEis%n aliganene et Gwhersindh casbeF@lkyln)z/cloalkyl
%ﬁ&ﬂ da'nﬁ 'tlfégfkleﬁ%dglao{]sup&flm%u%kl such as r56ﬂux ina

or exarnple

lgg hetBloiryt, hbRFL

propriate an

suttable loegahiy dolotnt 2edh at ethaf dcotatt. an am de group;
carboxylic acid can be 00@%§&%

car boxylic aci

eS|re

d can be co

nver

turn can be reduced to an al coho

be further nod
can be convert

ified. In another exanple
ed i nt%2 anot her

to an am de;

QU to an ester,

grou

a

a
which in

which in turnfgan R?

an OH gro
| eavi ng group su%h~ﬁs

nesylate(,ﬂ@lch intarn is suitable for nucleo
substitu such %ﬂ\gy RTN. illed in
will rec ze fuR Rer such Zgélﬁpﬁééatl 0 hu

R g, of for tu ha F

;lns N U
pou
substlt ent gr
appllg'rlon ar
t hr oughout thi

ctdqnal
nd of
oup. The de

e intended Q9

s appl i4dht\i}0n
i i on.

the entire applicati

present invention may exi st

group can be converted

la | having a dle
o x

cl art

stereoi soneric fornms. The present

account all such conpounds

i soners, R and S- enanti

(D) -isoners, (

t hereof, and ot her

asynmetric carbon at ons may be

L) -i soners,

tlons set for

variety of conpounds
in particular

i nvent

ent

in thisr?
terns used ngJ>:O
The term "herei n" nea

t he

es |nto
, including ci and
oners, dlastere

the racemc n1xtyges
as being covered

Wi t hAgKHoRE BSARMcof a ﬁweﬁmmapﬁdsafypeeadpduna R@the present

m xt ur es thereof,

present 1 n a

inyerion oz 7sewn wraﬁr%w?%a%wmwpd suermplohigran. 7-1
I &cloBikn QI%Q hbRroRE),

ounds herein

heyeregsiciagbigl, ﬁ%ﬁ/thh H 284 § Andeaphide weh we%rsamlézaﬁﬁ Sherging¥ can be
aﬂscﬂ ﬁ[o%%?p tary'l rh%%fgal'ﬂ me&%slabﬁkﬁgatﬁQh@l%%F élﬁt@i)lley,ondltlons

with alwahé gas 70 (%%ﬁ%{ltc&%@ﬁf au_?a
n. he "¢

i ncl ude

bstit

his inventio

onp

éd atom nay be 13olated in opticall

y active

sush ay wélexi Corfeprmmple, 2-tludre: Lugpiperkammhy Ddibendodd, Blt4 hipaerins,
fo?x#q?l@é{ Qe 9@&4@1&%'01111’10@%@& MEli@T 18 cardbiCila B (PRALERA YRR

solvent such as ethanol to form a compound of formula 7-4 wherein R' is H.

H
N

(D
Cl oy

7-2

R'CHO

Scheme 7

7-3

@)
e

NH

2
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synthesis fromoptically active starting materi al s.

When required, separation of the racemc material can
wheooaahisesyed by net hods known in the art. The PEI/BEADY/§50763

active forns of the conmpound of the invention may be

prepared, for exanple, by chiral chromatographic

separation of a racemate, byllsynthesis fromoptically

active starting nmaterials or by asymmetric synthesis

bas e RR1d doRdRhR SEHHS S s‘éﬁéﬁésid*é&?ib&?ﬁ&élﬁ,ti?{hpre\é?bl%ﬁc&ohﬁ

conmpounds contain chiral centres, all individua o

(regstiv O groupo Piveens eic hsubstitaeid atoup seahss Repd nBr. steafigther modification
| r

o258 A0 RERLE 1 A, 33 OB, FR A BB 0hd Dot
affypt e athide gomer scacauxy heacabtaaiba edn\iertubmae aflxiﬂe_ml barboxylic acid can
oS4 A0IRL, B Qe AigPin 18U, LO:0RTS, SIS b N D Erflbibe

and 1 nclude; but are not 1imted to, diastereoneric
fusthbt médificriatin emthdciexetple an €bgratp cm,beanaveasy mredinoiher leaving

grséﬁlg%}{éﬁ %%%F@’%% é@{l}%{% gu)%lz %h%&%ﬁ)ﬁ ﬁjci%gﬁiﬁiﬁ&gg;mtion, such as by CN.

Ohailgilgldh eraet, willesvodaitkfurthAG8i)h mWitiesmioad Tbhs, a compound of

Tet rahedron, 1977, 33, 2725;. Eliel, Sterepchem stry of
f%v%iﬂa%wmenc MR Er ot A TroctiQel sigg 4o bePEfTeded pother
cozﬁqm% 1ﬁ<$é010f6rn‘iigispha}wﬁﬂggdﬁg@%ﬁtgu@ﬁdlfea%b@ﬁl Resolput ions p.

. |1 e .,.ounly., .0 tre Fress,

Not r'k erﬂaﬁ@}wﬁsmeﬁ%#%ﬁ this gpRlIcgFORHP eﬁenﬁgd[)ﬁ%_@&fﬁpmra% wgd

thP&%gﬁd)dﬂ Y agpBERIBN e defin HicSeifMnbdn thé-entife apSlic@liSO
nderstood that this invention enconpasses all
possh Bty effiopipeeide isthe grssenfinyerfoagnaywsiseipartighiieh can

st%oi@&ﬁ@ie'}&%si ThP er@enft %Qﬂtm‘l tﬁ&?ﬁl@@&goﬁl@ Q@Elﬁhic%pounds,
procedures known to those skilled in the art, and

inckyding dis; artsiftangisempiot R1angdiSt eepntigmere.sliastprromers, (D)-isomers,

- r 3 i i
R SRR, bR N T O8O Al i gy
whikingiprprcesi (dttlasl iny greiton ¢ &ddiibmm] gomporinasartyfn atdyes payelanesent in a

' [ [ a Lcal i - r
s R o B B A EET RSl AR Sl Berspt. i,
ingméakntbe invielad inghis iRhiianorThe kompounds herein described may have
asltyhpélijefr;efrcgﬁt;egsi lCI_oﬁJpE)%dg gf élg%?e’s‘;r% H}(’grﬁl ({%(I}:Rga%izl nlgna%’asfn?nr{etlrigally
subEjtuted hlothana®y e isolated in optically active or racemic forms. It is well known in the
| - pi perazin-1-yl-di.benzo[b,f][l,4]thi.azepi ne.has been
o B BB r At Brn ot bk osebint igp o Tier tids
symifesiQ BORBIpFiE QIR activeQPERtin gOhatéridl) MR q@fed] RfarhtivnesTiticGicemic

N RN AR NI TN

compound of the invention may be prepared, for example, by chiral chromatographic
separation of a racemate, by synthesis from optically active starting materials or by
asymmetric synthesis based on the procedures described hereafter.

Where the compounds contain chiral centres, all individual optical forms such as
enantiomers, epimers and diastercoisomers, as well as racemic mixtures of the compounds
are within the scope of the invention.

Optical isomers can be obtained in pure form by standard procedures known to those
skilled in the art, and include, but are not limited to, diastereomeric salt formation, kinetic

resolution, and asymmetric synthesis. See, for example, Jacques et a/., Enantiomers,
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to 14 carbon atons. Ring structures containing 5, 6,
7, and 8 carbon atons woul d be single-ring aromatic

wWQ@Qe@apsised or exanpl e, phenyl. Ring structures PCT/SE2009/050763

containing 8, 9, 10, 11, 12, 13, or 14 would be a
pol ycyclic noiety in which at | east one carbon is
common to any two adjoining?ﬂT@s therein (for
exanple, the rings are "fused rings"), for exanple

RARRAEOYhd R DR tiBRQIB el cfntEllsElgnc% AP € oAU PG 1 I &F AT, BRGhedron,

or nore ring positions wth such substituents as

1¥es & 2BEY Eélblo igreoqtiganisteyronCaghoy Comppengls (Mé@t?@feglﬂl NY, 1962);
WHBL ysCMGHb? kﬁ%oﬁ%ﬁg RIB QY il 1‘&%50%10'1{9%926%3(@{ L Blicl, Ed.

gs in two or-nore Bons are ¢
Uanh Qﬁhmtw@ameriysss(wtee PimgdNdpe); éaglseﬂwlmclngéﬂc)orpm@iwin by

re?ﬁ%edcg?hltts e%ﬂ?e OfIt } a?so rulngl]&sstocl)cgtha%rtﬁ ﬁ%kon e%on?ﬁ%ssgpal?posmble

I'ngs can
regmbnmiskmdyhlstums tlwy@lf oalhklycmyllbs obfﬁmed tnepunmfounﬂota et,andmt a

ar and Stit
o Bt PR e Gaye e ing g o Rb i ) ftea
cdlurgn clirombtoylapien fem ey ardirand sxeaptiy ned hydhherfsenacaliquid
~ nonggﬁgs. As used herein, "alkyl", "alkylenyl" or
Chraingty used alone or as a suffix or prefix, is

I Nt enaatalibd pplebidRd BRt ferlamaidalpethdd BEths fedéd Rivesthal ay exist
saturated aliphatic q ydr ocar.bon gr og(gs having from 1

a%%?owstﬂe%lrlwawr%f%ﬁéa% Frnd Zdypaersqta mﬁnﬁeqonwpu@aqfﬁwresem
in@&R1R, d- ﬁucﬂf)-q\flp%paﬂnhﬁ&‘l &1’8&120[%?&@'4 thlﬁzéiii—iﬁbé%h 11’1\@1%19 eRBt in (E)

i nt ended. For exanpl e denot es al ky

oI &V faiggs. howgver gE)-2 flugyo-1d ppiigrazy bahdlh@r@ﬁﬂo il E%éthw@@edm been

th@loBdbkveld @&JHP Clfhe 115{165‘[1(‘?}1r RvOfelckd 1%15@(% a§1§’ gedﬁ%tttlfaél isofRlt Bl
, 1-propyl, n-butyl, butyl’ “sec-butyl,
cqmmns?pfthwﬁ@rynon and hexyl , or anysubset thereof . As

us edAmlét? hé}em t@e %e%naE&Y’l refersvi’g] et Q%byﬁce%ﬁ @g@%eurrplade up of from 5

substituent or an al ene (or al
tol lidrekibay atows. ngﬁruttuu@ﬂ tantainigg fufd ér sl Godrboo atoms would be

mﬁ@? ﬁllné al%%[ Lé/ Fﬂo{};g A ch %xi%ﬁ’ 1%‘ pﬁgéﬁ‘ ﬁlglglg ‘r?lg?stn Jo%{aﬂmgoé: '@aid‘ L,
13, @k kﬁybvoul;l 'be aeplwejg:hnh@wa;nmairﬂqgﬂ at@ﬂastu}ne a&bdefs |cmanhoaltmana two
¥ th the ttached
ohibe e S Bl R g ri afio RS  RE ol B Ry e Ty The
arbbibti@wiey aatbe kmhgm:ued at Gne direddoNiyg pctettigﬁi(wuh fucp rsﬂﬁﬁz(lyms as
ut ox i SO 0X ut ox n- pent oxy,
dcl[sgrgt%(rc_} %\g% :Thg )Félin o 0 (Swgﬁyglygﬂcpgl [B% %fcgﬁ (]}gvmg twoy or more

cﬁ:h@ BagON Imwl twobr ﬁﬁbé c&ﬂbbﬁﬁztre themenio twSladiolnald Iyngs (the rlngs are
‘al kyl thi g‘ or "thi oal ﬁ% represent. an al ky L
“tyed gy naders By éea%OPﬁo & ingicih RAPRHE SR I6T e ShaHcic rings

calRFclad1kAE ReEodIbnO M GP el ayh k. PR @8R ortho, meta and para apply to
1,2-, 1,3-, and 1,4-disubstituted benzenes, respectively. For example, the names
1,2-dimethylbenzene and ortho-dimethylbenzene are synonymous.

As used herein, “alkyl”, “alkylenyl” or “alkylene” used alone or as a suffix or prefix,
is intended to include both branched and straight-chain saturated aliphatic hydrocarbon
groups having from 1 to 12 carbon atoms or if a specified number of carbon atoms is
provided then that specific number would be intended. For example “C;.¢ alkyl” denotes alkyl
having 1, 2, 3, 4, 5, or 6 carbon atoms. Examples of alkyl include, but are not limited to,

methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, pentyl, and hexyl, or any
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As used herein, "pharmaceutically acceptable" refers
to those conpounds, nmaterials, conpositions, and/or

waelo®agssbdr ns which are, within the scope of sSPUREE2009/050763

medi cal judgnent, suitable for use in contact with the
ti ssues of human beings and animal s w t hout excessive
toxicity, irritation, allergiSc response, or other

probl em or conplication, comensurate with a

surbgéﬁﬁ%%@l@s ngﬁﬁgrélhl ‘rd §glkfllat\bl%the€§ tR Rl Jﬁ%tﬁlﬁéﬁt or an alkylene (or
"pharmaceutical ly accept abl e salts" refer

alyeny bgrpwrelinkyts thheubifisientogendstined wmm\#«iﬁ%élyenﬁudeﬂv@th branched
al{aaslgrgg +-GQTRAM étlé,laﬁlﬁ%?dI)?I ed with an acidic or basic

coun I on. phar maceutical ly acceptable
sal t4&s lllSﬁd:hQIdle, taﬂwsg” Qt rikylody T repiesanismeraily| goiplss cliodd above

wﬁﬁ the 1€cha?88mb§r ofl}X%pg gtr(])lno {tacggcf: Jfl:llgdél’g :y%elg @%i%ée. Examples of

ofi c acl urirc acl
alhoiynmlsdeabmtdre an mthd ®pmothoxis eﬁlqu n- p?b;wxmaisxqmﬁoxﬁlnLMtoxy,
.cetblesatsma eve or gani c
SEEREE, PR ruamn Tl bt S BB E s eV SR8
plap:?gﬂbxy; ofdiydabsehbesf. {ﬁﬂlﬂﬂﬂ?}(} éa]kyltélai”by “t&ﬁfg&pkﬁh’elﬁpsgnt an alkyl
salts,i.nc t ar not limted to ro ride,
R FEPSLAFORE i e e oo et o, B Pl sutfr
bifpesphat e, acetic, glycolic, lactic, pyruvic, malonic,

Z g g glﬁr;l:lsga ‘?flglﬁjlte ﬁl)g}!clr%}?{]‘ﬂlﬁlg’;{ylrpgpe@q%llé Egﬁrtf g(it @gsr eI c%mpglllr}drs | n(iaterlals

cdRHE RSN BNAGH dosa gl R Y ha@tar & awithintR&Bofe ofss@hﬂcpﬂiédléhjl jwlzment,
phenoxybenzoi c, p-toluenesul fonic acid and oth

suitable dofiuse BCOBECtaYBrhessuestoh Araan baingsjapd apmals &ﬁﬂ}out excessive

tO%ICE% qfrﬁﬁ%‘ﬁt NRASSHLTAN, Gr Ak DrolRIABRRDHCARY, &¥irndnshrite &vith a
er of tautomeric forns and references to conpounds

repspiphle bengfifrisyetio- f or ns. For t he avoi dance of doubt,
whe FRs Re& Ré@ggﬁga&ﬁ@eﬁ% acE ta%ikesaﬁsf” r§§}/ B rlva‘uves of the

tautoneric and on I's specifica
digdesed crapbuods whayein ,theaiarenoctdmmosncms @ssaeigied Nrrélae ggdic or basic

o : S L
o FRE R o bR PR Hlrel PG b A Bl BTROURARy o
myviekdl acaﬂsamclbas fmdeermplcldddltohhibri@aﬂd aitric andypbosptisricdeid, hdfuric
t on n sol.vated, forexanple
o & Pt PP SE wiCeRnte B P R gl R Fire e sets
mblﬁlalsmbledi@blolp@ﬂ \illh‘gﬁbr]égilh@a@ds?ﬁﬂﬁlmg diphmid Iﬁdih(ﬁ?@l@lf]mﬁﬁ&e and
al | .such sol vate or of t the.. .
DRGSR O DSt Py o<y psienpls SEgti s baererct Biveting
hr&chCiay, meatblﬁrdsmfm \bQ;uHﬁte ibisuMfité, m@rdtd) hRospRItE Atetic, glycolic,
corrpound Typl cal ly, at st one of the biologi cal
la t&ct, p)éruylpelga gyic, éa?%&rgg,\t ﬁll’IBlélC malic, tartaric, citric, ascorbic, maleic,

hydroxymaleic, benzoic, hydroxybenzoic, phenylacetic, cinnamic, salicylic, 2-
phenoxybenzoic, p-toluenesulfonic acid and other sulfonic acids such as methanesulfonic
acid and 2-hydroxyethanesulfonic acid.

Compounds may exist in a number of tautomeric forms and references to compounds
include all such forms. For the avoidance of doubt, where a compound can exist in one of
several tautomeric forms and only one is specifically described or shown, all others are
nevertheless embraced by the scope of this invention.

Compounds of the invention may include hydrates and solvates. It will also be

understood that certain compounds of the present invention may exist in solvated, for
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reduced in the prodrug formof the conpound, and can
be activated by conversion of the prodrug to rel ease

WO b@gdspound or a netabolite of it. Some prodPCSEANE050763
esters of the active conpound (e.g., a physiologically
acceptabl e netabolically |labile ester). During
met abol i sm the ester group -C(=O OR) is cleaved to
yield the active drug. Such esters may be fornmed by

eSRfpRy ykikg&t Akl Js%ﬁscﬁ%a@éﬁ%@ms Qf wANWrRd: bE DEdSRERAMNN ltﬂe‘i)resent

acid groups (-C(=O OH) in the parent conpound, wth
inyiprdion cegepipesses alt sich palyased format efdhd Wp@ﬂndawth@tlmi@ntlon

rea ,
S W S AT BRSO GATEA G i
parertt apopound] Typitalyi 4tdeagising of thic il egiie) aMﬂleaD@mund will be

I'e.dllléyd ﬁiﬁ g?oigln}gn?ﬁﬁ ofotile %@1%)0@?& mf“i %tn b%(acfg)a%ﬁ bﬁ’ Sh& rﬁgﬁof the

prodlﬁig to teBuye; thé):on?m)ltfnah@lad taythbdlige ef.it. SE)I’ﬂerpD@h'irgslare esters of the active

di et nor t
é} p%flag%w?é’ a&c%td&&w%%p%%lﬁrgobde ‘%}ﬁ %‘8%1%%{1 gohsm

thpiestéx git@lde(X@(ﬁEEI)(bR) is chaeddox yirek thy hctivd dﬁl@eﬁﬁoiyﬁtehsylhay be formed

1-(1-net ho 1- net hyI car bon | ox thyl.; .
bsiesﬁ% U By L v SR v B RIS o e I in the paren
coknpos 8 MAPOW Mere apRemiake ﬁﬁ@{ﬂ'ﬂ(ytbctlon of any other reactive groups present in

cycl ohexyl - cagoilonyl 0X
thy pasRY CBPPQW} PEEHYN %Wéfqﬁlw if required.

iyc | E{&E?Yels QK ¥rch lcRBONda 0¥ BRE Eh‘t’érs include, but are not limited to, those of

cyclo

exyl oxy- car bonyl oxyet
the forprat w-&ﬁgfﬁhoé?p‘yheaﬁpﬂ?dﬁﬁlc ib‘dﬁﬁia &ley FetiHyj4 -iPr, -nBu, -sBu, -iBu,

tBla‘) ((’fll 7£1ﬁ¥n6§ﬂ?'qu5 gpyﬁl%é&hﬁxy ey g’l@t‘ﬂyfa%%l)éﬁﬁﬂ -{4-morpholino)ethyl);
t rahydr opyr anyl ) car bonyl oxyiret hy an

arld-a(cqupéx Catmfian Eﬁggur@WK})I@@Moawloesx%t@tlmva)loyl@fyr@ﬁvhs ubset

SRS RSk Lo EATRONIE AR LA e

1 fvarepbeeirthydatopcawppsirbinytoxgmethpk; rirumwpow—caxhqmyi@mgyla

AR LGP L BOurE Bl Bl can be

C)&ﬁ]hexylweaaﬁd)ngbmﬁnmhﬁnl tyclohskytonyt aﬂmubkyzthyl

SIS Hadal R T BhRr TSR R e TR hosy ey

(datotralgeppeasaRhbosilctynashylfaad | &xemtydropgnigihdapiopylbxiethyl), or
i ne, . bupropion, citalopram clom pram ne,

a‘ﬁ’e%‘ﬁsﬁfﬁlﬁ‘ieﬂfe doxepi n, dul oxetine, el zasonan,
esci A abpsuatiof Férum@arﬂr WEsmmfld Hogeatﬂha@qacg@]palrmeeptable salt

thereoP rora aﬂ)}pa?maclegt?c% éorngp%gmon or trogntnlll!dt%orr]lecomggglgé !1 gén){]gl)olugg of Formula
I or Formula IT or a pharmaceutically acceptable salt thereof can be administered
concurrently, simultaneously, sequentially or separately with another compound or
compounds selected from the following:

(i) antidepressants such as, for example, amitriptyline, amoxapine, bupropion,
citalopram, clomipramine, desipramine, doxepin, duloxetine, elzasonan, escitalopram,
fluoxamine, fluoxetine, gepirone, imipramine, ipsapirone, maprotiline, nortriptyline,
nefazodone, paroxetine, phenelzine, protriptyline, reboxetine, robaizotan, sertraline,

sibutramine, thionisoxetine, tranylcypromaine, trazodone, trimipramine, venlafaxine, and

equivalents and pharmaceutically active isomer(s) and/or metabolite(s) thereof;
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nef azodone, paroxetine, phenel zine, protriptyline,
reboxeti ne, robai zotan, sertraline, sibutram ne,

W@ bhoons4sexet i ne, tranyl cypronmai ne, trazodone, PCT/SE2009/050763

trim pram ne, venl af axi ne, and equival ents and
pharmaceutically active isoner(s) and/or netabolite(s)
thereof; (ii) atypical antipsichotics including, for
exanpl e, quetiapine and pharmaceutical ly active

' SO (a 1@%18@0%&@91‘21&& %(i%} e;ga%ﬁeeeﬁetlaﬁlhé b,l}d pharmaceutlcally
antlpscotlcsmcum or exan'pe am sul prld

achive pp@pré&)@pé/or @S@Mﬁﬁ(ﬁéberﬁénm soxi di |, bifeprunox,
car g@%ﬁgéﬁgﬁ}& AR nfE)r e)&m Fﬁl%% gﬁgggﬁgﬁg ZRRlPRie,

div oxetln eszo one
bénziggradil, dbdnleuncbxamjbmagﬁmeq, dogampﬂ nléorprrelsa@mned@benxepmé
SRBRERRA R oAl L RSILHOR S0, PELPRGRAGL ML BRENR! N AFINe
mesoslpeznmaj ohezapses palipetaloss, psmhmazmd,e),hemﬂpam plmaylbutlypiperidine,

n )
P1\1}1§|218F dﬁé?czﬂorje/egjlzbt}e fls?pze{g@?eng seEt%%llofé:i &ﬁpél‘l(% g%ctl%lg suric one
thzdrjdhAsd, dofh@perariae, eﬂmtuﬂh@ milgrboafedquimb mdezu)bicmblzy)tepme
t /.or meta
z@%&lhé}%ﬁﬂ}%ﬁ%ﬁ{vé@%ﬁ an arrpq&eut&% gss)gFlﬁ12§ S/BElélgtabc?hte(s)
thaléapl rones, benzodi azepi nes, barbiturates, and

equi val ents and E ceuti fal ly active jso
and/(&p apstontist ine hevaaple; alpSSRHICa 4P e eg,thd@gepmes

bdrPiglriele s AARhARNd ﬁﬁa@ﬁlé’c%%éﬁy aORk SHARAT anBRP hREBHAT)

bromazepam broti zol am buspirone, cl onazepam

thereat: doepatas] anskilyics ing Lep akingrelant plpragolamabalczapany dpaagepam,

biShRASRRYSHO RIS bu§ioRL @l AMBephif, rk%’r@i@batfe | AR dif AR ERE&M
flurazepam fosazepam |orazepam | ornetazepam

cmpmﬁw@anhﬂmhmérmmw ¢steagolepafenolsyn Aepigiagepam, flurazepam,
t
fo%% a%‘?%?aze‘ﬂ%zl%%f{% n‘S Fib3ihte, My g&ﬁ% %tlt?aze[%nlh? Bk%@ﬁgm

zépam triaz zepam an azepa
pl@mama@@mpsmamlapﬂpamnE@emlat@atepwamckm@palsowem(lasl) uldazepam,

' r - i | :
o el AP QAR pd PR R s oY) SEM Bt
themoBHt r ogi ne, and gabapent in, and equival ents and
phar maceuti c e.i soner and/ or rre lite(s).
P RS SRS D S B TR DL Rk ke
areixabyieatin, dohepézidnts aﬁépmmamtlcaﬂlﬁaétiwmeson&[’(d) and/or metabolite(s)
hS%B# val ents and pharmaceutically active isoner(s)

or netabolite(s) thereof;
(vi) Alzheimer’s therapies including, for example, donepezil, memantine, tacrine, and

equivalents and pharmaceutically active isomer(s) and/or metabolite(s) thereof;

(vii) Parkinson’s therapies including, for example, deprenyl, L-dopa, Requip,
Mirapex, MAOB inhibitors such as selegine and rasagiline, comP inhibitors such as Tasmar,
A-2 inhibitors, dopamine reuptake inhibitors, NMDA antagonists, Nicotine agonists, and
Dopamine agonists and inhibitors of neuronal nitric oxide synthase, and equivalents and
pharmaceutically active isomer(s) and/or metabolite(s) thereof;

(viii) migraine therapies including, for example, almotriptan, amantadine,
bromocriptine, butalbital, cabergoline, dichloralphenazone, eletriptan, frovatriptan, lisuride,

naratriptan, pergolide, pramipexole, rizatriptan, ropinirole, sumatriptan, zolmitriptan, and
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(vii) Parkinson's therapies including, for exanple,
deprenyl, L-dopa, Requip, Mrapex, MAOB inhibitors
WG owh/154563 el egi ne and rasagili ne, conP inhi bi t BCESE9091050763
as Tasmar, A-2 inhibitors, dopam ne reuptake
i nhi bitors, NVDA antagonists, N cotine agonists, and
Dopani ne agoni sts and i nhi bitbors of neuronal nitric
oxi de synthase, and equi val ents and pharnaceutically
zGtrptf, AROTBI AR amémmi@wm hdiRb &bmwgraﬁ%r mbibditd(s)
m grai ne therapies including, Tor exanple,
thgteaBt ri pt an, amant adi ne, bronocri ptine, butal bital,
cab Q
N T e
cipbawiipe dohwieplasg amnqmnanaxwamlmmdi@H@Vélsrufrmd{phpmmgcﬁutlcally
I n, and equival ents an
a&ﬁ%Q%ﬁmgﬁfg&bﬁ@qg&ﬁﬂkééhgégﬁer(s) and/ or netabolite(s)
t her@®@p furlnz(ry n)comneméeehetrhmesapcledang, ad etxdmnlg, dafafenaanafabfblea,te
xi mab,. activ ci tl ol i ne
oGRESEB B KT Ry oGS PR e L cow g ond
pmmMmmhamHﬁ@ﬁu%h@ﬁhﬂynmdbruembanﬂsyma%mand/or

ver 8B oAb Gt "yl 16 oD Sy G . Tdoderm.and

plfegdbmmﬂ%qulommyarmmhwrmapémalwcnn@morﬁ@f@abz@éﬁﬂetabome(s)
sol jfenacin, and tolterodine, and and equi val ents and
ﬂ%ﬁﬁ naceutlcally active isoner(s) and/or netabolite(s)

t her@gf noc(lé%lp)wﬂ%lﬁ{ @Rapiel uchal, Rort RBHAB] @Rch1S lcHAcBED,
for exanpl e, gabapentin, |idoderm and pregablin, and

lugigperal, é‘?f?"‘é’xéi’n aaléwarlha@@lefen@aquypraﬁem RARTXE1H 3B rewetamol and
cfme% aﬁﬁbﬂ?&h&eﬂlﬁ&ﬁ’? aEtt\%n@o%ef(sf atidiot nRRGLEER] h¥RoPai N

her api es” such or exanple, cel ecoxib, et ori coxi b,
| um (mé dmomnwrtbﬂé]@l@s(mdudmalfmempb; all@b@bmle'cﬁ@nmld amobarbital,

bén%é&ﬁﬁ% S tabABRLIO ﬁhdeaaﬁor&a&%g&h% c}or&lgl?eé‘a&&é'la\ﬁ%'lem s

armaceutically active'is
eth@thbmql,tee:(rmylatc redrteloimidg, balampamﬂwdrmyanm imeclapiadene, melatonin,

mlgﬂgolkt))grrgl)ﬂ thg@gﬁ){éeggﬁ?g%luﬁ 311 ggf}&tg %!OP ﬁla(fg)hglllo%aré)ltal propofol,
rorhdueirmidaltmclcﬂoapecrqbaibnd zad:dphmeaﬂnialoh),ldedemd amD/ia],ents and
t t hal
PR AR R B G phobar by T8l
met hafyahqidstabitizeld idclirdingnfos extumipad, earbmmpxhardb:atpad)cx,
rbit.al ofol, roletamde, . triclofo

henab
edbaRaar preteme Ay yanZeait BorBITolACaHE By b A

v@#jfhmil, and equivalents and pharmaceutically active isomer(s) and/or metabolite(s)
thereof;

(xv) 5HTp ligands such as, for example, compounds disclosed in W099/05134,
WO002/08212;

(xvi) mGluR2 agonists such as, for example, (1S,3R)-1-aminocyclopentane- 1,3-
dicarboxylic acid, (2S,3S,4S )alpha-(carboxycyclopropyl)glycine, and
3,5-dihydroxyphenylglycine or mGluR2 modulators such as those described in
W02004092135, W0O2006071730, WO2008100715, W0O2008150232 and WO2008150233;

(xvii) alpha 7 nicotinic agonists such as, for example, compounds disclosed in

W096/006098, WO97/030998, WO99/003859, W0O00/042044, WO01/029034,
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pharmaceutically active isoner(s) and/or netabolite(s)
thereof; (xiv) nood stabilizers including, for

W@ 2@aps4s63 car bamazepi ne, di val proex, gabapent iPCT/SE2009/050763

| anotrigine, lithium ol anzapi ne, queti apine,

val proate, valproic acid, and verapam |, and
equi val ents and pharnmaceuticHl1y active isoner(s)
and/or netabolite(s) thereof; (xv) 5HT1B |igands such

m1/1f6@§221€¥xﬁ5m'/ﬁ64pﬁw7®%9ﬁ2 Wb@ﬁ@@lbi‘ W@ﬁ()z@ﬁé%

2; (xvi) gonlsts such

WEOBEMS B4, TN @)4FRPO1 T AP I@Q%WQ%ZOI@@

di c
(quggﬂyék&ﬁgﬁ&Jg“?K%g§§%§%lgg¥%pyl)egC|ne and
3, 5-(dixhyddhtosyipleayligd yeh ae farexemplaRRmpoddb disdpssdsuch
j ikn 004092135, WX2006071730,
“3%5?8%?@6@?‘?@%?%8% 232 and WO2008150233; (xvii)
aI pi(ax)?Sﬂ{E@li'gmds:, naa@kuRiS sht8g@iisth) NES , redeptor exaguplss, and serotonin
Egg di scl osed in W06/ 006098, W97/ 030998,

%9, WO00/ 042044, WOOL/ 029034, W01/ 160821,
W00 ilElu]:B 64 inat\WD24 S Qﬂlﬁemﬂl@agéd}ﬁ%ilﬁ)&of Mﬂ]/a@ 87 BQidhula IT, or a

AR R0 1o RO F11) DRI  B i leC g ioed hrcin and the
oméﬂyhbﬂrﬁa@mml(}»qcﬁ)ée @%ht xﬂlltlﬁﬁ) a%jr@iveag@m%s fzagég}éﬁ‘sghﬁtﬁ/ogﬁle db@ke such as
ex ounds _di scl gsed i n WX n
dwﬁ@ﬁe@@?@z blicfien 1e5e9nCs- Hiri BPIOPHYR ALE rgngfig1e amount of cach

dABLARIPCRYISE SoenMiImifiRERBLAN (1RNbAIRNInE s RAFcR A6RL 8Ndabh active
reupt ake inhibitors. Such conbi nati on products can

agsipy Bhydependairpn ths quiiect bejpgripaed, the specéficgiive geent kgigadministered

arthﬁé PRGEYA] SRLHY e SRIAR! EsorRl br ctoﬁl@l'h@l@f)elné’vlréajf@dn the
osage range desScribed herein and the ot he

phar tiogwdre intended tpanclgstsribe fprmyptipnagy ﬁrewbw Wowapat or a
pﬁaﬂ@%%ﬁtl&ﬂgéwe%t%ﬂg saqpéﬁigg %gbeﬂﬁcaﬂ §gcrebtgﬁg célrplelI Qrﬁi orPtlonally

cation reference. The appr opr ate e reg
othtrengnd:@mt foft pepeinaidsenstutanl @opbvigomgert, pharmaceutlcally

ac%?[m)‘tﬁ(!: atn%r?gan b%%ﬂhérré8hc§15’ﬁ9qg\ d %& &Ea%{gYe %ing?o%ﬁ‘éﬁse&{l%‘éses

fobmullatgd by ﬁ&m&sdgnotvh én thpex iirfto dled@ﬂm @lfefoagmntpld) mbiugs capsules,

Ry P TP o s BB B NG Ol gt ” Basal spraes
9 el

suppositories, finely divided powders or acrosols or nebulisers for inhalation, and for

parenteral use (including intravenous, intramuscular or infusion) sterile aqueous or oily

solutions or suspensions or sterile emulsions.

Liquid form compositions include solutions, suspensions, and emulsions. Sterile
water or water-propylene glycol solutions of the active compounds may be mentioned as an
example of liquid preparations suitable for parenteral administration. Liquid compositions
can also be formulated in solution in aqueous polyethylene glycol solution. Aqueous
solutions for oral administration can be prepared by dissolving the active component in water
and adding suitable colorants, flavoring agents, stabilizers, and thickening agents as desired.
Aqueous suspensions for oral use can be made by dispersing the finely divided active
component in water together with a viscous material such as natural synthetic gums, resins,
methylcellulose, sodium carboxymethyl cellulose, and other suspending agents known to the

pharmaceutical formulation art.
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Conpositions are intended to include the formul ation

of the active conponent or a pharmaceutically
waeweps#nd e salt with a pharnmaceutical ly accepe@ibbE2009/050763

carrier, and optionally other ingredients. For

preparing pharmaceutical conpositions, inert,

phar maceutically acceptabl e ®arriers can be either

solid or liquid. For exanple, conpositions can be

f or yiategich QnpTEALSR KA pokwders NEbIAL LdidpBlsbid g}méarwpgﬁes

for exanple, tablets, capsules, aqueous or oil

cash¢tytand WPosstaggﬁera%$@|d§arr@mﬂn§ae NS Or et awhstanegs ihatay glso act as

: [

S LIEBER oSR R RGN I T
drﬁmtegpangageetsallt cangadso(tierag leudipsidetingnragarighous,

Is glt L n g&%?ﬁesc%gler 1sf auﬁﬂe(l) n(lm%&f goh!dfxgﬁgly nﬁ I%Jg Bn%cstur% |w1‘}f1 the ﬁnely
difvinleaha@wapmspdmemn §n tahletsuﬁhe agoleebmpmsnt is Uﬁ}pﬁdl‘v&ﬂﬂhsg‘araﬂdhavmg

S vater or vater r | ene, gl ycol .
g grRe et et R oahe st PSS REt i e sz
d@nedexarrpl e of liquid prepar atl ons suitable for
teral .adm ni stration. %Liid C osi ti ons can f

aI s %Qreﬁ’ﬁrﬂ‘l%ﬁuﬁli’oéﬁoryﬁo%‘?s&ﬂnﬁ PH AR SOV PO $et R Ul fatty
adill YI§&dridsOdndicb&sa. buﬁ&i@ﬁtz&ﬁm&l@édt%ld ‘gfésagﬁw 1n2|6,l’é@4bnt is ?]1spersed therein

amnlstratlonc prepared by, dissolving t

b den e\’f%ml&l&r?&HH’éntT% %‘1@9 MOZARPORH BRI Suh eriapsiuged into convenient
sis RE1a R allbl &V RIcbNGnd g, stabilizers, and

t hi ckeni ng agents as desired. Agueous suspensions for

or al Suifalle EHFCI @rerfarpacHYM QHBYRES RGNS HE HGafs. ol lagtqedugar,
p&Gh, | RO %Eachﬁ{h Waliki cEl‘Hg@Ste NG éat:bo@y%étﬁfl%ﬁulose a low-

materi al such as natural” synthetic guns, Tesins,

making yeaPpes toder,; aighe ke car boxymet hyl cel I ul ose, and

ot hefy.§ oS h head

For A AERAR R0 SRS haulcife REALARREhERve

qmmerrtswnhteatﬂpeulstmgdnasg@ﬂ 83 btagriggpeavirliesy capaps Wl veseh the active

n onpe

co"}l?p IﬂgﬁtZ\mﬂ? &Zl%@ggtﬁ%r cg{ eﬁzis sﬁrgﬁlde&j QEa{rg@leﬁ&{‘ls b[ﬁus Hl
as[sd)caamnmn@; 1aghmﬂ$rly, swlhatbatemzcém®d | ubri cants, suspendl ng

age or tab SI ntegrati agen

con Hrab eROGiR sOpb Ut bntPace st P BT bri e
ca@@Fositiof isi cswaedfmmelhay ddsey b@iﬁﬁnmg bupyetopriadd qii’anﬂlti?es bfitha active

m xt ure illv% he f di vi ed%de\ct ive. co Ent I n.

cqugongits T é?ge 8“% SRt e ALl P*EC gge containing
di€@tte qaarnnhesvdmme ProRrAREE SGakYmBle, ARG IRIRE Ichps@Rs,iaRd powders

1n2vlila!£t%c?r(k;alél§10£%a 'lglgetlimt dosaagg or?nocggglgg g a ICSE)SIEIQ ecacshrclegcjl o(reta%ﬂet itself, or it
can be the appropriate number of any of these packaged forms. Methods of preparing dosage
forms are disclosed in, for example, Remington’s Pharmaceutical Sciences, Mack Publishing
Company, Easton, Pennsylvania, 15th Edition, 1975.

Compositions may be formulated for any suitable route and means of administration.
Pharmaceutically acceptable carriers or diluents include those used in formulations suitable
for oral, rectal, nasal, topical (including buccal and sublingual), vaginal or parenteral

(including subcutaneous, intramuscular, intravenous, intradermal, intrathecal, epidural,

intraperitoneally, intrathoracically, intracerebroventricularly, and by injection into the joints)
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For preparing suppository conpositions, a lownelting

wax such as a mxture of fatty acid glycerides and
weowoas4sei ter is first nelted and the active iPgF/&EI0091050763

is dispersed therein by, for exanple, stirring. The

nol t en honbgeneous mi xture is then poured into

conveni ent sized nolds and al9-owed to cool and

solidify. Suitable carriers are nagnesi um carbonat e,

adIRERES HMTRE ﬁﬁ‘ﬁl@f:aﬁ@nstn%lycconveﬁféh@ysﬁe I%éégéﬁ in WECAdskbe form and
dextrin, starch, tragacanth, ? | ul ose, sodi um

mehb%mw@t lnwnwérhe@ne@yéls wgll kmmmntthm@i marn@@xf oa
bu“ﬁr ﬁ&ﬂﬂr &H&]\n'tg %myéﬁg&r Sfﬁ&rﬁ&g@%ﬁ#érhﬁﬁ 119 8l SO

i nt endad 1o | N mulation o e dctive
pl@@tnmmmﬂy wiceptalnsdpbercell canderdmaristabd msnamoantithatranges from

n n cLive
OB bRl RRAPHLFRLE. MO RDCh LS CRHRRIT o goient may
be@datddevithvdbioat. 2 ssmg/k tisaboutrd mg/kg of Zfluan- Mi(pipeiatin- 1—

i.m | I chet s are inc ical
yiRlifseab i LARREARE o7 R el g RS RO RS
pﬁh@ﬂﬁgnnaﬁbhwﬁmMMﬂtmnumdﬁmtmﬂ&ﬁngnmhbde@Sa@ﬂﬂh&bEkn@mbd

ropri.ate f s the.acti onent. The
Wﬁﬁ??“@@@iﬁ%y ?H? ﬁg%ﬂ%ﬁ%&ng@ﬁ %{ion, the
ylpcasdﬁa@{etmp n}tﬁa?pmg oﬁla §1$d’r1ﬁ§c%uﬂ¢dﬁg? Ead:depttaﬁlg l@zfl‘; ﬂhbleof Still more
al] ons or exa cKetl e a et.s, caps
Ffaﬁ[é(viﬂ‘é cantepplgtod fhat %)Patlgmfa PiERe Wit ‘EH’F\‘?S?W?JI%‘%%%&%%}I%

d1§&ﬂer§ﬁa§f%ebl%at%d GRR 2 Ubvor a6RGREH the@zfng% 3bhlut 0.2 $Rbfkg t@%bout 0.5
can éroprlate nunber of any of these packaged

mg/&gﬂﬁ ﬂveltOth in§Faziyr bﬂé@lb%@o[aéﬁééhhlﬁ@p% of Bhagmacer by

adcthaﬁ‘l@£a1t€ﬁ>fe'f}93¥|xﬁmre&eybﬁ%&ﬂffémf’é“@ﬁm&%fc ;pﬁa%le oﬁ&b@l@&ﬁ%rder may
Publ i shi ng Conpany, Easton, Penn@&gvanla

b@matqddﬁth alggier amow @S‘ihﬁ rage owuwﬁf B/ie fegbeut §. %mgékagy)f 2-
ﬂ%ﬁb tﬁ‘?"égelléﬁ{ﬂtleylﬁﬁ}én fmﬁ@éﬂl hé}n'la BBytically acceptable salt

utically ac e ca rler
thergef ude t hose used in fornulatlons SU|tabIe for oral,

re Ctﬂle anﬂ)aﬁt%f neth Fﬂl}ﬁcfgcllen(t It}ﬂ? is %?ﬁlﬂﬁlﬁj %:ﬁfrf] §+eu(3’:}%ogre excipients to

subl i era
plxadlhneutsargkaodmsagmfm xaﬂhs:cewlsaaﬂy varp ﬂemudaing; ugn thabasaoletadpdngd the
1t 1 at i ntraperjtoneally, .
yr PR DR iRy o T i BRRIbRRF el spesyve d s,
thefapagic |oepropli1;tlm1t: berppak bf thy activie rcbmpmﬂltl(s@wﬂl d@ally vary from the
j din unit

f. rnulatjogﬁ co veplentl resen% . diti
SYFLSHROVEPhTERY 4 §/CP Belophe: VEHY OoC PHEPBE Higipgditions,
theRbd arkdREX\Bf thdladimel @phticht almmé fmﬁeybf a&mﬁl@sﬁrﬁ!l&ﬂ h@brcﬁ[’glu Riell

of a conpound )f. Formula | or Formula |
known principles of medicine. A clinician may readily determine the effectlve amount by
using numerous methods already known in the art and all such effective amounts are
contemplated as being within the scope of the present invention.

Further provided herein are methods of treating, comprising the administration of an
effective amount of a compound of Formula I or Formula II, or a pharmaceutically acceptable
salt thereof, to a mammal, afflicted with at least one symptom or condition associated with a
Psychiatric Disorder. In some embodiments, the Pyschiatric Disorder includes, but is not
limited to: 1) Anxiety Disorders including, but not limited to, Panic Disorder Without
Agoraphobia, Panic Disorder With Agoraphobia, Agoraphobia Without History of Panic

Disorder, Specific Phobia, Social Phobia, Obsessive-Compulsive Disorder, Post-traumatic
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pharmaceutically acceptable salt thereof, can be

adm ni stered in an anount that ranges from about 0.25
worgiorgs4se3 about 10 ng/ kg. More particul arly, iRCT/SE2009/050763

contenplated that a patient may be treated wi th about

0.25 ng/kg to about 5 ng/kg of 2-fluoro-|

| - (pi perazin-lyl) dibenzo[b,40{1, 4]thi azepine or a

pharmaceutically acceptable salt thereof. Mst

SHAE b'ls%l’uef‘erchte difesd ]§15&~85}t @Qﬂ%lreﬁf:z&gAﬁ)h g Dhs P 'al?J‘@enerahzed
suffering with bipolar disorder e treated wth

AgpeiytDigpr %ﬁ«g%@r@mcaw@lm MpodDispigdeys gncfuding, but not
lilln}:l[écpﬂo %Dae@egsﬁ{relyl)b/)s%@%lg gt?:é@l]ﬁrg Bllt[nlot lﬂ%ltt&l' t@zﬁﬁﬁépﬁ?qqéssi@e Disorder

ar n I ca ' salt er eof
armdbxstlwml(aDisyrdbm andb)dbpelempdpagseidn mh%ﬂr Ehpﬁa‘tm@m including, but not

ﬁl?ln}i‘gj %’re éflﬁglaﬂ Isgm%erdlﬁaucﬁﬁ% Wifndl Iﬂﬁﬁ’t@ tho én)w ﬂ?ﬁlalgllc Scf%él%sswe or

wer am)un range
mixed kpis@le® Bndriidotpr floDiadrdert c)@yﬁldﬁg'/nnga};brdZP fahde))rMecbd Disorder

o BB M B S BRI B

inpAating Hut sotflingited mg P\MdhhtlcﬂDH&ﬂ'bt(; Sﬂhﬂ@ﬁrefforbi pRbmder, Schizoaffective

di sor de hi gh appunt in.th
Dy Lo an st g et e graip Rl ipner. and
Péychiqic@idordler CRic R4 @émdaallMedlc)adc&mm[ Dehdtla,aflll binkozapitie

or a pharmaceutjcally acceptabl e salt thereof
Dinlgrt Fapmples ¢ \ﬁ@ﬁvlﬂgl?s oY zpnd ﬁtlgn%érﬁis:ﬁadarsmﬁ e fod. for

exX@mpl [&h@)&ﬁieﬁbﬁ@s?clﬁ@n@)&%éﬁﬁ@orﬁ D¥gR&HtR 2HPS@ERichINMual of
W I'| necessari l %évary dgﬁendl ngw Eon the host treated
#H

M@l Prerdpisr fquethiEditiop olpxeReyfisiey ggiont Pomimaran Spygpiatric

A¥ocihhigh, QW aReMtieRld ¥ £Fheative dose for therapeutic
or prop {Wactl c purposes of the active conpound

wi | IP I3 proviged Rerdin anmmethodg of eRafies BQI?@‘VII@WTéﬁé ingfuding, but
n(ﬂ(fﬁ:rﬁ{eg d;pqlotsé)whﬁ] S?ﬁl]@sglggﬁna% ; OI’SIﬁ}g(%? E]% %;odgg, ahﬁlﬁlp%)ﬁ?ﬁtlﬂgﬁder,
e e ani nal oOr

or condi'tions age€ and’sex o
Cpdethenic Rismdarhad Mesdddisdrdadivend s Geadrildvicdicat Condiiiang ando
cihl: i
Séﬁg% Bh%ﬁlg\émling mﬁb{%d@{lﬁgtelgrg Ag@l a éun Gall na/%fﬁktb\}g a‘ﬁ‘loﬁgt 0%¥ompound of
Fafrmmiaarloonsa phetrhaedsically webtabmmlmmrmfttdnepareht mmdecbthd:re@u dMhost

i, b PR st St OB TRGR Bl R i o hhdoRittSa to

thio@r @nt}nd@r@m@h’rmdmmﬁﬁd qﬁoldag corpy¥pigi aﬂtnlil@stérh% a therapeutically
ound of

o PHLATC P e gL or g | AT RR TR Eb O f B gRectcal
acR 6 eé i therSatltd a bmhﬁafneed tBerdofmanmal , afflicted with

A e oo TR, A0 SMnpfoom Gnd emdietins el Tk a1 bt 1Bhited to,
anxiety, agitation, hostility, panic, an eating disorder, an affective symptom, a mood
symptom, a negative and positive psychotic symptom commonly associated with psychosis
and neurodegenerative disorders.

In a certain embodiment, a compound of Formula I, or a pharmaceutically acceptable
salt thereof, is delivered to a mammal by administering a pro-drug of 2-fluoro-11-(piperazin-
1-yl)dibenzo[b,f][1,4]thiazepine, or a pharmaceutically acceptable salt thereof. Non-limiting
examples of such prodrugs can be found in embodiments in the current application when Z is
-C(=0)-R', -C(=0)OR", -C(=0)OCHj, -CH(R")-NHC(=0)R?, -C(=0)OCHR*OC(=0O)R’,
-CR'=CR” or -CH=CHC(=0)R", wherein R', R?, R* and R* are each independently at cach
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Psychiatric Di sorder. In sone enbodi nents, the
Pyschiatric Disorder includes, but is not limted to:

waoosnsdses y Di sorders including, but not |im tRCI/SER009/050763

Pani ¢ Di sorder Wt hout Agoraphobia, Panic Disorder

Wth Agoraphobi a, Agoraphobia Wthout H story of Panic

Di sorder, Specific Phobia, S9cial Phobi a,
bsessi ve- Conpul si ve Di sorder, Post-traunmaticStress
RUEHCE Sy 1, ARy PlabA Sifetdbas QT Gt Gragh bZfaHNh & scribed
OI:)i's,orcderyémd éeqa(ny?rag}ﬁ’l zed ”?A’ﬁfl et f/ro sorder Due to a o
hagginer al Medi cal Condition; 2) Mwod Disorders

i ncl-ydi « QU b ' j

ol T ot St £ 36} Gt e APESTIOH L e
adbhigistramn ofntheRpsutiegily effdoliwoanent ofarmprippuri gfdlheqrresent invention

nressi on. r B [ La jncludi hut t .

o FREFES BoARfngh o Pl FRR: oY ol gdurine
syimparh edcdnditioh.hAse ewtanipassad hie prap@plaesstharepior fonpreeattion of
epi.sodes,. . and Bipolar |l D.sorder, .c clothymc
re§ReRF carioRNan iRl S e B IR Goner
Medi Telter@omthinirhanefa@ne ady waehibzoplt @irnal, @iohl a0d Metian. In some

Psychot i D sorders including, but not lim.ted to,
crpaY Rt Sre RO pel s i e B ity w5t flom O prone to
deéela)bzlg@hé e%{hbfe esg {H}esg{éﬁems,d@ﬁ%bwaiﬁe aRbrdEls mg@fed h&reiél.ef
sychotic D sorder, re sychot | sorder, and,
psycﬂ&t?r@ Bﬁ@&%ﬂ@fngm@ﬂ{dss adnpisteping t%R/B rRageudsHY iR tivEn,
ingﬁzfﬁ}%ﬁt_t drd RO tiesor GREEH by Eonbbis A SQminidaeatPloake Of
e

nitions of the above conditions and di sorders can
phsemacsuiially pgive ddgasdiné, in the Anerican Psychiatric

Ass C@ﬁeaéxb&‘@ed Jh &0 §(§rhiﬁisﬁﬁgg §—tfﬁ|‘6fosf li—&)ﬂjeralyﬁpﬂ_al of
Mental Disorders, Fourth Edition, Text Revision,

y\edzel§ b h A liDCepinaer # phanmmsy it lapedeptails sdtthearepign the lesser
mZ-QQ&e 8'@ & dspoﬂ’eﬁjofelh{iﬁ%d% QereG sﬁ%@%fb%xam ﬁ,r %):nglgregéé, %fedation, a

provided herein are methods of treating, '
cabiligoasdder sideckiadi org, sidsieffeei@ssobiateil vadi R2mntaghoiste (4.t iovement

. SSj . ' ' epi S ; ipplar 1|1
B S e e T ot
yhobazdbikt.dlthiMedine al itGandniceativallpnatei@atiie wdpproeide areduction in
onprising.adm nistering a therapeutically effective
oL SO SUR G 8T For mul a 1, o
pharTms gtis icoitbhyla@ad daptahent séth L-floes-ebipipd@azn-pat i ent

in ne eof .. Most particularly, is proyided . .
g A R DA R AR S R R
bdeficihliifibfoEmém by megéu' ddmpdens mﬁig\{ﬁteﬁﬂﬁﬂﬂbﬁion oF thlra} xed

epl.sodes, conprising admni stering a therapeutically_ .
PR YT HRRUHE &?%a@e%ﬁs ERACEP ORI A AN RS Gt pnity at
sdeSndalry tfge@ (PNAHMBERUY fefudilt 3o ET @RtRMR Bipblhr dnbesi1Red MoBd

a patient in need thereof. ) )
conditions classified in DSM-IV codes 296 and the subdivisions thereof. Correspondingly, it
is contemplated that compounds of Formula I, and particularly 2-fluoro-11-(piperazin-1-
yl)dibenzo[b,f][1,4]thiazepine or a pharmaceutically acceptable salt thereof, will be useful for
treating Bipolar and related Mood conditions however such conditions are classified in the
future in DSM-V.

It is also contemplated that treatment with 2-fluoro-11-(piperazin-1-

yl)dibenzo[b,f][1,4]thiazepine or a pharmaceutically acceptable salt thereof, will be useful for
treating Anxiety conditions classified in DSM-IV codes 300 and the subdivisions thereof.
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In some enbodi nents, the synptons and conditions
i nclude, but are not limted to, anxiety, agitation,

who®pilb4563/, pani c, an eating di sorder, an affeRCT/9E2009/050763

synptom a nood synptom a negative and positive
psychotic synptom conmonly associated with psychosis
and neur odegenerative disord-s. In a certain

enbodi ment, a conpound of Fornmula I, or a

C%&bw 1@9&4&6@&%%@0?@&%& of ﬁ&ﬁﬁﬁfl’ aﬂdéaagfélulaﬂ§ E€8ment

by adm ni sterin ro-d [ uoro- |
Wlth @rﬂus@r blz(ipntnerazyll )- ml)@bwzd[otf?[ﬂ Pt lawptnhuoaz eldrmaccutigally
I n
B S e S S
canditioheare glassefired impplfitowtin ®SMlen Z i s -CC-O R1,

T by A G e

ylmﬁbenaab Ant4fdiazpime eng bharmatepmﬁg Iad:depftabllb szﬂatrhbtea& wﬂr lamseful for

ol iSRS Vit R e AR ol 205 kb pdivipions

thekeef. t@irrsspondalyl 1 ¢ comnemblaredttlme c@rﬁpmﬁxst of@orthtiie Ipne p@titularly

i nventi nco sses .t he
e et BT arpaet o Ameato B @Bt i roprggically
adeE RSO alt trﬂetecrft Wwililbetu@e Ul foi G&kieg Séhlid’lbhfebictcoﬁdltldﬁﬁ tho@ever such
pr.e- eXISt dlsease st.ate acute or chronlc or a

“F@EﬁP?Wﬁ@ §Vﬁﬂﬂ%ﬂ$6wu@dﬂ&sp?8h Al so enconpassed are
prophyl actic therapies for prevention of recurring
condi ti ons and contlnued therapy for chronic

Inyprgppdipde ComprEndser m " manmal " refers to any
war nﬁﬂ%rﬁ&gﬁgccﬁﬁﬂoﬂ%s’of%Hﬁltﬂll@(sA)auQHMhe LyhROEBE compounds of
enbodi nents, the mammal is in need of tTeatnent

Foyensises Formyla ITsare fleseiibry ip thepropplpy avdechemeg bereinopi ng
one or nore of the synptonso di ggases, or disorders
menti oned herein. Th&k’term ifi NTRY eri ng” i ncl udes
adm ni stering the pharmacgutigally active ingredient
or a pro-drug theregt h-Trey, convert upon
adm nistration to t i cally active
i ngredi ent. One expegied benefit \ﬁ adm ni stering

2-fluoro-1 1-(piperazin- 1- (A)
A SIRRL B S0 0 SRR SR or

cdmmmnd offormoken iR’ aadNHi ael REfi§ Hemetbyladn cts]. f or exan‘pl e
a g%gllle q}%‘r 1nt§’r%% 1Ia e orglufea‘l (Ebio‘éé% i tthger S %stls o%fgmBOIinds of

Fovan@iesntFormula 11, are descrlbed in the examples and schemes herein.
@)

L

wherein X is Cl or phenoxy.
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di sorders). It is further expected that prodrugs of
2-fluoro-I 1-(piperazin- 1-
wQ@ kdoditbesnz o[ b, f][ 1, 4]t hi azepi ne or its phar mackCE/SBE2ADY/§50763
acceptable will provide a reduction in at |east one
gastrointestinal side effect. Thus, it is contenpl ated
that treatment with 2-fluorodd- 1-(pi perazin- 1-
yl ) di benzo[ b, f][],4]thiazepi ne or a pharmaceutically
accepl,aRk hab@k Invglﬂ%%%fclosé’& HebeilPh@Y bgﬁlo&ee@ﬁcﬁétﬁ {y%hderstood
I nprovenent by providing a conpound having '
exayipian jatei poevidd betav. dbyhepldrne phddrsteod thatrikyse pxaérrple(s EeTipr illustrative
f ty
Rt R A RV R R e
for treating Bi polar and rel ated Mbod conditions
E%ﬁ‘ ]F: ed in DSM IV codes 296 and the subdi vi sions
ereo Correspondingly, it is contenplated that
Eganple UAc 2-flwdor &-br-(pip @ akip-layljtlilxanzo ibefi{il Aithiaz&pihd¢ uor o- |

1-(piperazin- 1- yl)dibenzo[b, f az eora

o iRERE R sy el S Bk 4 byl e BE GRS
yldednub[bffipt 41thieapinagvBi pol ar and rel ated Mod

condi ti ons however such c%ndl tions are classified in

the future in DSMV. It ls—fImsﬁo‘conten'pl ated that

treatnment gjdth 2f|uor N0, (pi per azi n-

yl ) dibenzagl b 4]t epl ne or a phar tlcaIIy
accepglt% et eo 51 19be us8Pdl for tfeafing
Anxi et y“toadi ti ons Gl assi PN ~DSM TV cod oand
t he subinisions t her eof . regpondi ngly, it "
contenpl ated that conpound§$ of Fornula I, and!

parti cul arI Ntreatment with 2-fluoro-|
I -(pi peraz n- -yI)d| benzo[ b, ][I, 4] thi azep‘ & or a

phar rraceutl I |y accept abI e salt thereof, wl]| be
usef eat I NGeANXI ondi ti oggﬂho Such
cond ns €l asa—f f utdre Iﬁl\ﬂ- F
ISfU tenplate a atment w S 0-
11- (plvper azin- 1- yl)di benzo[Db,f] [I 4] thi azepi me or a
phar ceut|call accept gbl e sal t r eof I b
ot UTr B T Filab PG SeHT SURRr BHI P SO Eirgi e 1 S may be
reat¢tab with i ghoto2-RShbdnYerkad @8mZHured-(2 mérspHedyviilfingindenzoic
rre pondl n nt egp(l ated t hat

acdfgﬁ'h&?ﬁt&’é eﬂp’ PSR g"e CSPI‘%P“B%\IOtf ﬁ‘t‘,ﬂrﬁ afiRegpraypulfanyl)-

boMzb1B adid BIhYDE |thelarfnﬁb ﬁy?lZ:bﬂlpound may be cyclized to form 2-fluoro-10H-
| benzo[ b, f {TI , 4] t hi azepi ne or har maceutical |y
g%

dlae%@sm Adthiazgpin- t mgy bq copperizdde bIDclflerro e ng

dib&tHo gaqg{m 4@ Ria e pirRNEHAL thA Ry HOVRY %act%u GRth GAREZtre @M ForRIe: title
classified in the future in DSM
compound.

Step 1:

To a solution of ethyl 5-fluoro-2-mercaptobenzoate (I) (25.0 g, 124.9 mmol) and 1-
fluoro-2-nitrobenzene (13.2 mL, 124.9 mmol) in acetone (700 mL) was added K,CO; (34.5 g,
249.7 mmol) at ambient temperature. The yellow suspension was heated to reflux (60 °C) for
5 hours. The reaction mixture was quenched with IN HCI (500 mL), diluted with EtOAc
(1000 mL) and filtered through a bed of diatomaceous earth. The aqueous layer was
removed, the EtOAc layer was washed with IN HCI (250 mL x 2) and brine (200 mL x 1),

dried and the solvent removed under reduced pressure. The material was carried forward
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I nt er redi at e Conpounds: I nternedi ate conpounds of
Formula (A), useful in the synthesis of conpounds of

wo-o0as4863 or Formula 11, are described in thePERSIPOIESS0763
and schenes herein. wherein R5 is NH2 or NO2 and R6 is
Hor G _4dalkyl. In a nore particul ar enbodi nent of a
conpound of Formula A, R5 is24NH2 and R6 is H, nethyl
or ethyl. Still other internedi ates of Formula (B),

wHE 86 lethblrbdriﬁ%at%\ﬁ% DR e%hy@fs f&@f@ﬂ@%%o&fenﬁ%&%&oalte QE) (393 ¢,
Fornmula I'l, are describ in the exanples and schene

O 5 bl 19l mézh(@8+bM Dheriany: AL Ge 56 . EREMR (300
MITABM BT ST S 2D, T B8Rt iy PR 2

Hun@ddo0st7oqoh, SHpR.20é&del, éxardpHes are for illustrative
fu poses only and are not to be construed as limting
‘invention in any manner. EXAMPLES Exanple |A:

2- f | Twod @ldtion O ethlr agtidro-R=(g-njtebliph@iyrbiokbehdoate (II) (39.0g, 1214

mbopythRST 88 0 S6F SRA En Dponel EnAOf Y PISSPATL D
ardbiban&idRathd] Théntiky FaRRI G chdbn wasTHHEd td Rk {d5¥€) &r 8Mours

process: 5-fl uoro-2-mnercapto-benzoic acid ethyl ester

anﬁd?eltf@oreéaé“@ & oppleth mixtpre (e added KitQ Ap HIOAS erte apbsoflid N COs
(151 11 gu%ﬁ “Rnbis Whﬁle 91rHH§ﬂré§>/1%E§1§ a6 gw £dafhdil %amﬁlrg and

est the eth ester e’‘converte
tilgsaft formagion cgaeda rﬁlmtempmng/d:asthl(ﬁ%gm Vyas ddeeitzanid gheargdagion mixture

ar. 1Almgn
<AL 234 AP RELLSRLED | GRIPRHOA T, B (A ACHcr v
wishethwjth bhed (SA@ L 1§ dnvd rhéthe salvent removed under reduced pressure
T%ehm'flterlaq wa% ‘g‘arilﬁciJ R)Ir\gagrld l\Jrvel lﬂz 3 [fu %&rlﬂca 101 to ?(P gh]e ar’nhne %ster (I1D)

en' Faact ed fazi ne
(177t d, 60. e%rmsmprﬂe yéboehitk S}-/'l-'()p am&qESﬂ M+ bf 291. hyHPLC tg = 0.88 min.

I oA SRS an e A5 Bt Bo o b el 336
2% 8150me70((AD BH M) su@s| rad des K2C088.G34.(, 9H), 248 (dd, TADY 3 Hz).

at anbi ent tenperature. The yeIIOM/suspenS|on was
Skpated to reflux (60 0C) for 5 hours. The reaction

m ;(tT'H a?so‘l\ﬁﬁ)n%y geRed Mt (17N $6b.5s@RRA) Fedtuetd 366 £€) was added
W
—toluenesulfonlc acid (11.6 g, 60.5 mmol) at ambient temperature under nitrogen. After

heating the mixture at 110 °C for 16 hours, the reaction mixture was cooled to room
temperature. The resulting cyclic lactam white precipitate was collected (3.9 g) and the
filtrate concentrated under reduced pressure. The reaction mixture was triturated with MeOH
(100 mL), the resulting cyclic lactam collected (5.8 g) and the filtrate again concentrated
under reduced pressure. The material was purified by column chromatography over silica gel
using 0-10 % of MeOH in CH,Cl, as an eluent to give cyclic lactam (1.8 g) as a white
powder. The combined product batches gave the final cyclic lactam (IV) (11.2 g, 75%) as an
off-white powder. m/z (ES+) M + 1 =246.1; HPLC tx = 0.71 min. 'H NMR (300 MHz,
DMSO-de): 8 7.15 (t, 1H, J =9.3 Hz), 7.24 (d, 1H, ] =9.3 Hz), 7.36 (m, 2 H), 7.45 (dd, 1H, J
=9.3 Hz), 7.55 (m, 2H), 10.78 (s, 1H).
Step 4:

A suspension of cyclic lactam (IV) (3.0 g, 12.2 mmol) and N,N-dimethylaniline (0.03
mL, 0.24 mmol) in POCI; (6.8 mL, 73.4 mmol) was heated at 125 °C for 2 hours. The



(1000 nL) and filtered through a bed of diatonmaceous

earth. The aqueous | ayer was renoved, the Et OAc | ayer
wer®asshed with IN HO (250 nL x 2) and bri nePCRBER00/050763

x 1), dried and the sol vent renoved under reduced

pressure. The material was carried forwardwi th no

further purification to yiel4)-ethyl

5-fl uoro-2-(2-nitrophenylthio)benzoate (I1) (39.3 g,

re%élor{‘)m@t%reawQ%Kce}{@!ttk@ﬂﬁd%ﬁleﬂlgcemg?esgu@ﬁ)he%s’fdu@ v&sas a%golve]d 'in

CH,©l9 (10p mIgHvashed-with oldpwpter @ijL kd) argl|-lpr1ng (80 mLx 1|;.|zc§rled and the
il
so?ﬁgz {fgn%’vafi tgjld’e_ﬁr)ed”uc dé‘r E%}e' 1:@ Aﬁpatez léas(&!}rl ?'T%Pwa?c‘ it ﬁ(gfurther

asolution o
p@iffchtimrto yR1d iznim ¢hi<ojphéW(3t hi. 9P e g oadnebef byiriip. ( 189 BSYM + 1=
L), d CH (530 nL) was added tin(ll)
> 2éz@‘llorl Rdiqﬁdysgngfe (301 g, 1335.1 mmol) at anbient
Stepi$per at ur e. The m | ky yel |l ow suspensi on was heated to

oot i b cleme Ve (150moRE) Soing (S i wes aacea

piba2£08(7(Nd 223 ngmol} a&'&lbﬁﬁm{e)npelwuré endst mfrbgemg After heating the
Vi gor ou sl.ow y f?ed unti| foam n%@and

I
mixtire abj f&%‘%@%%@%@ﬂn WE CROB R BSTSCBRT RHIS( Sde rgftion

10 wheGueAddedidne tibeo heach, iR hclicddib&us Syief Scphtafe® ﬁn@@ashed with
mnutes and filtered. The aqueous |ayer was renpved

CHefd €2 19} gani o thayesnainipg acwag POy leYer Bias prsled 5@l KpCOx until
ﬁ)l() afld R _I(%g@mtr@ass&id&? Nl r@gmﬁl%‘%nf&ﬁ%rwafsqgﬂé&ﬁ %rough

‘pressure. erial was carried forward wt ]
diptgraprens panthiahi gwtorgamictlayoy et sbpataed.ahhd @rg@m‘eby@rwa(s Malsl)ed with

b]ﬁ?lez('l %( g) Ing 'dﬁ%@ 0\%‘%@8 lfﬁte e% h&’ %Jﬁ@ﬁt%ﬁdm&&?gcﬁ%@mgs%@e The
15 mENBOVGs @)Hiﬂédcbyiqoamr(qh,ro@l%bgr@h;z ovmiuqz)g¢1 Wing®-{ %, 0fIN, J
Nﬁﬁ&eﬁ)i%%@l%%ﬁ%@ a1(1 %Iuiléi{% g%;g ’th(%zutlg §£§1pc§ugh &%6%,65 dﬁ%)?a?_la %81@ gellow
péizder. SLAPSS) MTol a3s4ab LmﬁmnRoaf 0.50nink, H&1 NEREBOA Miz) DMSO-dy):
2 68 i Bre 22w atbe duirt 0P8 gl Tea Erhebnysdl Sharent Ho,

7t1m@r(@trﬂr@1)uns®(ddnm rJ&g@nHzﬁfst%r(bneaH) ng the mxture
at 110 OC for 16 hours action m xture was
20 ExyppledBs &-flugenrd t- gﬁwaaﬂdrﬂ)dlmohbéﬂbﬁlthwgew%| iC

| actammbitBoW Sotnk SRR B LSRG akids £ ﬂqaroaind(pip@ﬁzm 1-
filtrate concentrated uné)er reduced pressure.

Ylﬁdé'a@tz@ [bAllhitithiggceingas triturated with MeOH (100 m_)
the ,mesultu&g cyclic | actam col(gected (5.8 g) and the
trate agal n cor]:centrated

NiBr.,/Bpy HO
s M0 2, _PTSOH
S Zn
(): Br g Xylene
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NH \©
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Scheme B
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under reduced pressure. The material was purified by

col umm chr omat ogr aphy over silica gel using 0-10 % of
WORMOPI15456CH2Cl 2 as an el uent to give cyclic | aReEHEEL0Y/E0763

g) as a white powder. The conbi ned product batches

gave the final cyclic lactam (I1V) ( 11.2 g, 75% as an

of f-white powder mz (ES+) M6+ 1 = 246. 1; HPLC tR =

0.7 1 mn. 1H NWR (300 MHz, OMSO-Ci6) : d 7.15 (t, IH,

J - "lgnu’s?’ 1ﬁ|%)three7 stglflpf()gess |2'% dtlulfan%dlﬁldﬁ%)hne fna @e (réﬁbtegw'i'ﬁl
bnomp 5- Qﬂf@rbanzom aglsis@ﬁe%h@,mﬁo &rmcyy@tanyng-g knlléqnvb) 5(@10@0-

ol 3of, TR RO DL TEALH L 4, S5, B 2

did@zb by f][2,4ftbarepin-Theiee thet inanbadouv erted tavhis cldonecefitarat ed

d%g&gbztﬁ [? qgtg%ﬁq_pﬁ’r{eeén%‘{ (Ij;[la&ﬁ!%{g ﬁgag%%i g}i‘t\%g;(@faz%ig g %:r_% )%(lgeztitﬂ

Ccallpid)ubdl ne (50 nL x 1), dried and the solvent renoved

sy A MR B R R B b RO, 21 0 T o

chloride (V) (3.1 g, 95% as ao arrber syrup mz (ES+)

M + NH264. 1; HPLC tR = 0.95 Stgp 5: To a o
sion ofFirrino hl ori de () ( , 11.5 proly—¢n
xyheneg(115 oaddedypi pegaz ﬁ
oy 4t anbi t enperat ure uipder nltrogen F
] ;

héat yng the mixtur® at 13820¢Afwy 2 hours, the

reactjgn was cooled to roomt erature. The reaction
was quenched with 2N HO to p 2.0, the aci di c aqueous

o A P BRI s R B RO Bl oFEE B Sihd Sl oy agd zine

di2Q08 ninmilj 13.03k) ih@oamnd. (Ey%odlﬂlﬂ)@wm.Iﬁagﬂaﬁcaﬂﬂ steebd, tFdaged with

2 QG R G S ety B efb R RE Ry e 0
mhrﬁaf%[’ rédetEingvasiedmvihtemabiempéature]l AX tilendlof thidhicriod te\t&iction

SO, filtered and concentrat ed der reduced
s 3 geat%‘@lﬂh%ﬁmoa? flyere %?IFF?IEE OBymee}r ﬂh%Og) in portions and

stRaamed ‘ngoaﬂ)ﬂ}(ncpﬂ/l@ bil Bath Waarc@RhedIST HéGeQn@n i>@dre A cooled to the
NH3/ MeOH in CH2Cl 2 as an eluent to give the title

rooBypBRsTefuctrgnsfprred kg 1-geckflaglapnd qopeentgicdhidgeredyged pressure.

TﬂeEl%é'i)lt d'érlél-sohd %&;laéf Sl%BeIJdE&'EI ZtOBn’rl_Ilj Or Iﬁghﬁ?o? rcnocglﬂl M%% a(nﬁ%s treated
w(thnl OQunH)of trglugg) 2(cptlc 304l b}{]adﬂmg t11r0];gh) a drgpome iu@neh 7|;|‘tle 13:su:lt1ng dark

scﬁutflonk’gal stirred for 30 min until all the gas evolution stopped and filtered through a 3 cm

pad of diatomous earth and the filtration pad was washed using a total of 400 mL methanol.
The resulting gray suspension was refluxed for 1.5 h, cooled to the room temperature and
stirred for 16 h and filtered to get a solid. The filtrate was evaporated and the resulting foam
was treated with 300 mL 15% ammonium chloride solution and 500 mL ethyl acetate. The
suspension was treated with solid sodium bicarbonate until pH 6- 7 (16.8 g, 20 mmol). The
resulting white suspension was stirred for 1 h and filtered. The solid residue was washed
with 500 mL ethyl acetate. The organic layer from the filtrate was separated from the
aqueous layer, dried over sodium sulfate and evaporated to yield an oil which was suspended
in 200 mL ether, stirred for 1h, filtered and the solid was washed with 100 mL ether.
Combined solids were stirred with 250 mL hot methanol for 10 min and filtered to get the
desired 2-(2-aminophenylthio)-5-fluorobenzoic acid as a solid. (17.42g, 66%) MS (M+1)



7.15-7.38 (br m 4H), 7.58 (dd, IH J = 8.1 Hz), 8.92
(br s, IH. Exanple IB:
WQ@2G00asse3 | | - (pi perazin-1-yl)di benzo[b, f][I, 4] p¢i/az2ep/050763
e Schenme B shows anot her contenpl ated net hod of
preparing 2-fluoro-I |-(piperazin-lyl) dibenzo[b,f]
[1, 4] t hi azepi ne. Thus, in a t¥ree-step process:
2,2' -disul fanediyldianiline my be reacted with 2-
M @H‘NﬁRf k(bd%ﬁzhmé@' &) @Pg 3.08° 3SBOWN1 HY Q.8405MM0 (m, 2 H) 6.53 -
- am no- phenyl sul fan | uor obénzoi ¢ acid; the
66% dﬂ)@&?ﬁi #Aayo6 He. Icljel-p e?j25étg BRHHRG - T-86 frarlnhD 7.66 (dd,
J29-§ LAy Hdi benzo[ b,f][I, 4]thiazepin-1 1-one, that
be éon erted to 1I- chloro-2-fluorodibenzo[
b, f]f[slsusp?ltsmnavi ep2-nminophahytthial-Sfmyrobenzpisaciléeh. 5 mhnol, 17.51g) in

s SBIBFSERLDGLRARIA Bl SRR L ey 1226

arsid&ptemsAdahnmfal POOckE Ixy enowascel d¢bamiriohtingvad @gntinued with azeotropic

re R bler F3 g B g R IR BR Rk GRS e SRt RSt goom

teﬁﬁ)blfat’ueﬁandtaﬂ&e&lttedO(\)\mLhNaZerZ ‘Af@t sitifigfoe df mhlduha solldi reo{eddy

ﬁﬁtr&}lorg @la%t] ﬁ%@%@@ﬁﬁﬁ ﬁt\%ﬁst%ganhayg%%rl fﬂrt 4@{1 ﬁlgﬁ %en %ndez ilgg vacuum

10 for Qﬂ”ﬁ% é’ﬁtMﬁQ ﬂuﬁfodﬁﬂ&ﬁzcﬁlﬂﬂ 14 t}mb@npe(mﬂqloh&@ arcﬂ‘ﬁﬁhﬂteQd@hd (11.6
robenzoij

(7f%fo> M?b +12f4@053 NMJR GBPM%?WQ’@@HP%N%@ 17@ b@f‘ (d J=1.2
HEOrHJ ho@nglas he mj7 batda, pas, b enpy et 7khe 7raaat © e 10.47 - 11.20
m xture was cooled to the roomterrperat ure,

(gl PEY Q%A 419 M+d 240(Rdék f1 ask and concentrated under

r edugeloRr ﬁs@g)‘eﬁzmﬁhﬁ d'lﬁe%% B'ﬂ'ﬂ94ﬂﬁ52% e Indag b¥Brepared from 2-
suspended i n hanol cooP inice and was

15 fleqre¢ibengolkifil b4 tyi@zopin- HK1QH)r¢nI6@$J¢Q§CYdﬂ@ét1ﬁ1 §tea°c4 thdpyofdbipraepss of
ek a dropping funnel. The resulting dark sol ution
s&ésjtgdlhrred for 30 min until all the gas evolution

Exaroplpd@: 2+ikhof o-1t-Gripd-arinrloylitibenza[bafhhl gitbiagépiné at onous

eart t ' t

o BB S SRS 8B v
yhdbdnuo{ed][f.d1thidzepinh, cool ed to the roomtenper ature and
stirred for 16 h _and flltered Lo get a solid. The

f|@2té was por ated Igl th, R fq@ﬂms -
tr d wi |5 nm_ 15% ,L@ﬁ ori de™so
500 nL et hyﬁ acetate. The suspension was treated W|th
sol i d sodi um bi carbonate until pH 6- 7 (16.8 gcor)

mmol ). The resulting white suspension was stidgeéotor

1 h and filtered. The solid resi due was washed
(e] X

Cl

N H ,O Y

C[ POCI, N H* or other NH
activator
F - F
. (X : (X
s s
where X = OPh, CI
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N Scheme C
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15

with 500 nL ethyl acetate. The organic |layer fromthe
filtrate was separated fromthe aqueous | ayer, dried

W@®e/184568 um sul f ate and evaporated to yield aPCDBE2009/050763

whi ch was suspended in 200 nL ether, stirred for Ih,

filtered and the solid was washed with 100 nL et her.

Conbi ned solids were stirreddwith 250 nL hot net hanol

for 10 min and filtered to get the desired

2- ( 2rigii ngphe Wﬂﬁr&eﬁ%en@ nfa'y %@ rQbeR %v‘i’thgr fﬂfé!rc%ef’e%etﬁm‘? o th@'

(17. 429, 66% 47 T H NWR C\Vb)
pqgmp@of@doase Q. fqlgl { mtroi heny]gmlfanylg-‘,@ o(qbpnzg:nﬂ) TQe 53 -

R
cah comrgpied éfpmxamblezas(shownﬁ th ptrefiydro-phaiylssHinyliarhetnd heasbamic acid
pl%%%pes{ep Sul g % 17be F 5 AN s%g rt%‘fo)l%b u%? )

ated w T deneulTon ¢ aci d nono ate (64.57
dmﬂubbf124xgmzqmﬁ1hemméﬂtmﬁﬁﬁammmﬂﬁthQDdﬁMnyﬂwne-mas

dde n eatin nue azeotr
AT RGPy R o6 R SrElu A R ot i
anmmmude was cool ed to the room t enperature and added
0 After, stirrjn 0 mn.the solid
EXERIS AR BopT L Pl hEbE P ARG R o1 and
dri estheie B shO\fJQj?et 4ndiher 36derhpigid el ohprgari@ eLidyd-01-
20 h to o@%aln quorodlbenzo[b fl1[1, 4]thiazepin|

le(eiaémyl $Rdbeneo 1 AIRFPECS ol i d ( 11.6 g, 73%)

(Mr1) 246; 1H NMVR (300 MHz, DI\/SO"G) ppm 7. 16
1H)724(quJ72 1H) 7.29 - ez 77
(dd, J 2.9 Mo 52 - bade 71 ( |-
11. 20 1 H' M 08 9 rodl
I-(plperaZ|H [ -yl) difbenzo[ b, f][I 4]t |azep|ne may be

prepared from 2- fluorodibenzo[b, f][I], 4] t hi @zepin- |
| (10H) -one as described in Steps 4 a 5 of the
process of Szkeméd®d | a. Exanple 1C
2-fluoro-I1-(piperazin-I|-yl)di benzo[b,f]
[l1,4]thiazepi ne Scheme C shows another onmenplatec

met hod of preparjng 2-f 1l uor o-| plp
di benzo[ b, f] 74] % hi azepi ne. AT¥ds, mwas
| - chl or o- 2- be Fmay y be reac reacted mnth
to fq

4-f | uor obezenet h¥o the presence of a bag
I-nitro-2-pheny|1u|fanyl-(4-f|uoroben ene) . The&" |

3

ni trof |l uorobenzenpe may be reduced to

| - am no- 2- phenyl gul f anyl - (4-f 1 uor obenzene) whi than
converted (for exanple as sh to <9-~
[2-(4- quoro- sulfanyl) nyI] carbantc mc)ﬁ

Thus, 2-aminobenzenethiol may be reacted with 2,5-difluoro-benzoic acid methyl
ester to form a 2-[(E)-2-amino-1-eth-(E)-ylidene-but-2-enylsulfanyl]-5-fluoro-benzoic acid
methyl ester intermediate that can be converted by treatment with alkali to 2-[(E)-2-amino-1-
eth-(E)-ylidene-but-2-enylsulfanyl]-5-fluoro-benzoic acid. The benzoic acid can be cyclized
to form 2-fluoro-10H-dibenzo[b,f][ 1,4 ]thiazepin-11-one, that may be converted to 11-chloro-

2-fluoro-dibenzo[b,f][1,4]thiazepine, that may be further reacted with piperazine to form the

title compound.
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phenyl ester. Such an ester may be cyclized as shown
to form 2-fluoro-10Hdi benzo[ b,f][I, 4] thi azepi n-
wa2@nas4sehat nmay be converted to PCT/SE2009/050763
1l -chl oro- 2-fl uorodi benzo[ b, f][I|, 4]thiazepine, which
can then be reacted with piperazine to formthe title
conpound. Exanple |D: -29-
2-fluoro-I1-(piperazin-1-yl)dibenzo[b, f]
[1,4]thiazepine Scheme D shows yet anot her
contenpl ated nethod of preparing 2-fluoro-I 1-
Expnple 2aki(4r(2- f.!ugm)li!mebm{]lz,ﬂ [p 4 thipzepineAl tydipiespiind -yDstan e

D K B}ﬁ Hﬁﬁfﬁ%ﬁ @Ehé @)5 W aH&R[ %qig I?ﬂ\x)% f)ll'épared as

2, 5- |qu ro ben20|c acl neth ester to
foflofv§.E) e 2s@utianef P- fblotor(lEﬁplgbIrazweheL)@b@nZQbéml@hulaie@mﬁl 1-5

| N d
VI geéjg%a%réqg 2&3 éé’ ?% %"%f) 6d1{1 taPr{rAe trli]t%ﬁl::XA %Iﬁﬁerkp 95 'I%?L '0335%1551? n DCM (3
mZ) e dd2d aseiyn 0h1bﬁdle|‘(0(02 mL, 0.32 mmol) dropwise at 0 °C under nitrogen. After

yl i dene- but - 2- enylsulfan 5-f | uor o- benzoi c aci d.
S“F’H’ég Y Be e %76 fdiope tltﬂ;ﬁ@YVF%@&PSﬁ%ﬂ?V&ﬂ T fqdlyggdgrgssire. The

re@olinpeRzalR. tﬁﬂu[rdtedélmhétﬁé%pml midy; BREnsofuBRE fiBY¥d B8 and the
converted to 11-chl oro-

fibrate| OQWGQU@IP%WB{‘?@“(T@Q IPIGSWEFQ 19 ga\zeelp<i4r(é t hat may be
ﬂﬁ&B&lﬂﬁ{zoﬂbqﬁ?hﬁﬁ %gl:nla lﬁ'y@)%gp%ﬁ'fziﬂ %l?eéﬁa%ﬁﬁ@ (bl?ﬁ g; F @fas a very pale

onpou nd enz 0
y{llowajontiirzepi N I3 ;eﬁq;hwm |=4>,64)remhaﬁiméRm@ MHz,

ORISRy S 0 O MY <

H2), Thaot oH) Il = {.piHeg 72321 n4d (-byln) gHhemoafid,1H)] 4=,5.47]Hi)i azepin
e VI (see Schene A) (0.05 g, 0.16 mml) and
triethylamne (0.05 nL, 0.32 mml) in DCM (3 nL) was

Egﬂﬂpl@ 3agmw4 (Zlflh&ﬁ)ﬂﬂ)@%o@b 071, afthiakphe- 1rtrmjp)pe@|mm\maa>0@mate
unaer nltrogen ter stlrrln Xture at
oC f oK cempeid of FRrnudy, whate Z Nagr%}@% efeea hyl wag pigppred as

fdll6Q§ SM @sohTtnﬁ Jr @3l N -(PipekdLire1-YB&ibérzb Ul auﬁﬂlawptdé
t he i nsol ubl es flltered of f

VI ﬁée $th6{11? ay éO 9%%&&91& el gnd, gy lapdrp (0 8 nHr. 8532 G?@Ol@ 61 DCM (3

mﬂb %S dddedathgr cafﬂoH&ﬂ&gi'aQG{E‘tﬁﬂ[clﬁlofrdf&lmﬁé) '(@ b%ﬁpb B€ tdmol) dropwise
-yl ) pi perazi n-1-yl)ethanone (0. 80% as a very

atrs)aﬂCeuryleq Hiigegep ovdier stiming t(lE@a;gtuIMaH-O ﬂ_C ﬁrggﬁulothe lPlventtwRs removed
utgt.eg%_dgg.e i)re% urrynl\ﬁleg%o’go%urgﬁg ’ra‘E?d ;m . %%Lél)%f 2@%&, the
infapbléHiltededof7ard thizfilfraté.c@3@e(itrgted whdedreducéd Brektmye to Bive ethyl-4-(2-
ﬂuorodlbenzgfg)r En4 tI%'a;Qe‘pme lq yl)&)lpefazfnﬂ’—ca‘%bozxthJ(O.'()% )g; 76%) as a yellow
powder. m/z (ES+) M + 1 = 386.4; HPLC tg = 0.82 min. 'H NMR (300 MHz, DMSO-dj): &
1.19 (t, 3H, J =7.2 Hz), 3.09 (br s, 1H), 3.32-3.61 (br m, 7H), 4.07 (q, 2H, J = 7.2 Hz), 6.92
(t, IH,J=7.5Hz),7.02 (d, 1H,J=7.8 Hz), 7.22 (t, 1H, ] = 7.2 Hz), 7.30-7.42 (br m, 3H),
7.60 (dd, 1H, J = 5.4 Hz).

Example 4: benzyl-4-(2-fluorodibenzo|b,f][1,4]thiazepine-11-yl)piperazin-1-carboxylate
The compound of Formula [ where Z is —C(=O)OR6 and R® is benzyl was prepared as
follows. To a solution of 2-fluoro-11-(piperazin-1-yl)dibenzo[b,f][1,4]thiazepine VI (see
Scheme A) (0.05 g, 0.16 mmol) and triethylamine (0.05 mL, 0.32 mmol) in DCM (3 mL) was
added benzyl carbonchloridate (benzyl chloroformate) (0.03 mL, 0.32 mmol) dropwise at 0
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Exanpl e 3:
et hyl -4-(2-fl uorodi benzo[b,f][],4]thiazepine-1l-yl)pip

wWe@e@2i154563 car boxyl at e The conpound of For nmul a PCTRE2089/050763

is -C(=O)OR 6 and R6 is ethyl was prepared as foll ows.
To a solution of
2-fluoro-I1I-(piperazin-I-yl)¥-benzo[b, fI[I, 4]t hiazepin
e VI (see Schene A) (0.05 g, 0.16 nmml) and

, le)..
G U Ot R e A R
ur(ctar @Bucretl ,pre@suw Pheotactior mpuirs evaatrit@a@Cwithdder (1i X 2@)9@1), the
1nsol}1t‘5=1 I?l*eredr(;fp Fhd tﬁ‘e éltrat)étgé{lc%nfa 'cgecp un%er regucec]' Pltég)slill]rifhto glve benzyl-4-

uce ress
(2rehacddilomzetb XH unhhlmmnb-rllltyllj)p@bledinw ¢ai’boa§zlaer(0.()6 &, H90s a pale

sdBouhe el EaR i Vdduc BHE pr B PG b G ik Taoo iz

DeISOl ) 4 (. 23-3.59 (brm 8H) 5 12 (s, 2H), 6.93 (t, 1H, J 7.5 Hz), 7.01 (d, 1H,J=7.8
fluorodlbenzog 4] t hi azepi ne-11 -yl pi perazin-1|-ca
Hehdoty Ntatld 407 512@72756 2 s ma S b 7109WmpBkbler m z (ES+) M

+ 1 = 386. 4; HPLC tR = 0.82 min. 1H NVR (300 MHz,
(]VBOCI6) d1.19 (t, 3H, J = 7.2 Hz), 3.09 (br s,
Exampled: B2Ass®s (br m 7H), 4.07 (q, 2H J = 7.2 Hz),

6. 92, (kro éxﬁernﬂen‘t‘al?wsgymgm gelze'rﬁ% b(e(éarrileyout‘]as JestrifedTedein. Briefly,
7.22 (Vt, IH J =7.2Hz),” 7.30-7.42 (br m 3H), 7.60
CHEGK 1 pelfs stpbly tensfedtd) withethg dppamirde D2s receptor can be used in the

o RERY, i Euheldel PR TETL Bule mpdium sypplespenied wifh 2 mM L
glompau hee dBSFordrfiD agimlwygranyzin. s - C( O)O? 6 and R6 is
benzyl was prepared as follows. To a sol ution of

2-fluoro-|
Db Repippe Baading- Assypl: ) di benzo[ b, fj [, 4]t hi azepi ne VI (see

o0 PR glied 075 e sy e Thpfebe, AL kil ST Wech i & e

daanﬁ&ﬂ%hlnmwﬁieefréﬁmyfanﬁbdtw O OrcORY (B),.,<(10 pd /Mg, pr&leid? An
ogen. After stjrri

dr opw se at ni t
S aﬁm %5@%@9% wr}% loferls P vachitieqbound By the
reb IRV Rtk cﬁrﬁl@%&@sﬂmﬁfe@ mr@cd{mescfnﬁﬁmdn@mtmdaw Bllowing
was triturated with ether (.1 X 20 nlL), the insol ubles

the jaqideneef adapidzsptiflag tq sach walle Coppeuwds sagthe ¢Vl prigd for their

p&t@rﬂ#/ Qﬁg% g%rﬁ%%ﬁglgcﬁr% Qialﬁﬁldsr]blt%ﬂ%%ﬂzg elg Ic%lcelilallted K; values. When this

m|ethy¢1 VBt graieszuh gfrnﬁtaéiv %stﬁ;ﬁpraheé heginpgithy2-flogoyl 14giparagatle

y%(ﬁﬂ)énQWb\@’ﬁi(X:hﬁ%Nggl 2361% a(wﬁ%&r&%\%llst ob‘ga%ned %ﬁ(ﬁvcf%:;’)j;g Jrcg‘n%ﬁ at about 11

nMy 8H), 5.12 (s, 2H), 6.93 (t, IH, J=75Hz) 701
(d, IH J =7.8Hz), 7.23 (t, IH J =7.2 H),
7.25-7.42 (br m 8H), 7.60 (m IH). Exanple 5: D2

DASsegperimvivy Fuactonpetssayent al  assays can general |y be

car r(l}'FlgngOl'slgayacgn & Ee(%foirr?lgcp su%s?t aﬂy as 5e|scerf1blex by Lazareno, Methods in
Molecular Biology, 1999, 106, 231-245. Antagonist activity of compounds can be
determined by the ability of test compounds to block dopamine-stimulated [*°S]-GTPyS
binding to cell membranes from D2s stably-transfected CHO cells. When this method was
carried out generally as described therein, with 2-fluoro-11-(piperazin-1-
yl)dibenzo[b,f][1,4]thiazepine, one average result obtained showed a GTPyS ICs at about
404 nM.
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CHO Kl cells stably transfected with the dopam ne D2s
receptor can be used in the experinents and nai nt ai ned
WO pooblasdss3 F 12 cul ture nedi um suppl enment ed w t PCRSEAD/050763

Lgl utam ne, 10% FBS, and 500 ng/m Hygronycin. D2
Receptor Binding Assay: The ability of test conpounds
to di splace Hraclopride at-i're D2s receptor can be
det erm ned on menbranes from D2s-transfected CHO cells
(Bmax 13 pnol/ng protein). An assay can use a standard
96-wel | glass-fiber filter plate to retain radioligand
Expyopld 6bD-AmphetaminstinducepdiyperiecpngitocAetivity (Hdr i ned

in 35% RGAYRL ¢ ?ﬂ)eﬂ]‘sk& ?t%’te%m@lﬂ?et tiﬁs?rgﬁgtﬁreﬂfa lah@%ﬂ‘.e "Wnerally

the a |t|ono I qu scintil to eac
capueroou adllown BracfhyBEAmaplethnfioe- lnﬂhr@d rHyp@tﬂC@nmytou dictngty (LMA) in

&?ﬂrﬁﬁ%{edtﬂa? wg&r ?Ihbea%gés%/% %mva\l);aegd C trElegrg ts u%“’ Q%g ﬁirg(hgrﬁ that
inamdebegmbitipeidn higse fallowed by 2drhihiswatealof Il n(gzi{gjema]phﬁalhmb)

di b b
RS b RSN D RS BT Gt wieh
arﬁqﬂmeﬂ Oito adfivity tifambetsn Thirgmaihutés sy SMAGBE@Sre&S:ﬁ&y be@m animals

or ned bst ant aI I as descri Z
CAETERLY oy, Jagt A B Btryhe e SeHe G Wi Ehalper et drug at
dlfﬂaieagmaa:%d a&tiinyd foyth©fhaSBEPONRES: TiBther30 nilgdtey, BhinRE cByagain

t he abj |ty of tes ounds to bl ock
bespanT ISP e bR & f@%@&?@nﬂﬁ HdiTtg*4 6 Ceryfter returning the

alTRAREAME §ctfv|it9 RhdAsersS LRI ¥imtve A0R{s88 1R d r&kier 6@ Infirfites VB R peridol
this nmethod was carried out general I% as descri bed

(O hapgke dissehyadrn D9 ¢agrbs aﬂm}ms@egq:dpbﬁ'lagqu s pijgryto D-amphetamine via the

. 'r@tﬁ@ Z@th@s’tl@ll[ahal%ﬁ &'n%% %Qt'd@ @f toﬁp@ist@f{&r‘[ﬁgﬁe& g amphetamme
obt ai ned showed at about 404 nM Exanpl e

adginisfragippveing ANIEV A ﬁm@%@@y}swg@rfm ewsistsorhereappyprigte Blfixplues
ca%tblé.(éklgré I;l aSVN/[&Ql ?Q@Db G\Vg&ggls tn%tlféﬁt\x’%ﬁ gﬁrﬂ@d &H%e d@rally as descrlbed

antip tfic effect an re generally carrie
thegin, éxﬂsuorOBlrll @meya,szi—#ll)fbh@tze{mf]{M]thldmed hw@ralc@‘ob'm’oﬁ@mg/kg

afCh by 1A tgﬁqg((w) in a Habituated Rat Model can be

assess | e Long Evans rats using a paradi gmthat
i ncl udes a habituati on phase foll owed by

TSR Rk o SRR RIEN By )5, a1

hourMblefLong Ebais ngs veaibghthed to traverse to the opposite side of a standard
shuttle cage following presentation of an auditory and visual stimulus to avoid delivery of
electric shock to the floor of the cage. Daily sessions can consist of up to 80 trials. If a shock
is delivered, animals have the opportunity to escape the shock by traversing to the opposite
side of the cage. Drug can be administered (via s.c. or p.o. route) 60 minutes prior to testing
and the percentage of trials in which shock is avoided and escaped can be recorded. When
this method was carried out generally as described therein, 2-fluoro-11-(piperazin-1-

yl)dibenzo[b,f][1,4]thiazepine showed activity at 30 mg/kg and at 60 mg/kg (sc).

Example 8: Norepinephrine Uptake
An assay for measuring norepinephrine uptake can be carried out as described below.
Briefly, test compounds can be evaluated in an 11-point ICsy curve for their ability to inhibit

uptake of a proprietary fluorescent substrate (dye) from Molecular Devices that mimics
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and placed into activity chanbers. Thirty m nutes
after LMA neasurenent is begun, animals can be briefly

WO 20908863 dosed via the sub-cutaneous route (SPCI/SE2W/6050763
vehicle or test drug at different doses and returned
to the chanbers. After a further 30 m nutes, aninmals
can again be renoved and dos®&d with vehicle or
D-anphetam ne at 1 ng/kg (s.c). After returning the

blggén[f@ae{n%né Qeurr(t}?anﬁﬁltttbl‘é' Wstdb flafion %I@%‘?EQ@IIS@%%&@@Wlm

for a further 60 m nutes. operi dol . kg
theihgmen wgplnqphﬁmar@mﬁteb@uh@rmi i g eeshyda 9B xpicsrianasedhn pith 75
ol BB LIEL e St U oS85 6 oo
CEilsamp hettdfikneclhdpd cinde 7ed (ifmml) obthe gerﬁbﬁwmramdndﬁd kepphsitution
apa re. OREj At
<950 005, TR G PR e S
mt[n]utes @emeuoal:ldhyorasf thiedyer ilbehik fldveesednae intensity assay, plates can be read

offr it S 5 O BT ik e SRRt bgpsbh o Fhhalo.50
DEKSDYingl) fiid Kaokgtbiridoisedl (AY pMiaRipenies »ﬁmﬂ@h Tig: Icg;Aﬁalf of the

Ass Mal e Lgn -Evan§ :ﬁts can be traln ver e
4G oL OBy G o OBV 5y i BrasSif Squation
V\fh@h l}@é/m&ﬁommmeatohﬂgbn&fallﬁﬁb cwsl@ﬂbte@ hyremdth\a ﬂwcab 11 (plperazm—
lus to avoid delivery of electric shock

lwela?ma&b fllA¢liegwincpa %‘/eré‘%%@?‘&‘r&btad‘éﬁ‘ﬁ‘ showed @ET a#nhafbont% at
asdt foal s. If a shock is delivered, animls have the

opportunity to escape the shock by traversing to the

opposite side of the cage. Drug can be adm nistered
Ethﬁkg 11 R¥cefloPBindfigt €) 60 minutes prior to testing

d the percentage of trials in which shock is avoided
and Edbpeeeptaningmgrmeatiendden be Wﬁé?ﬂ QU insacaertpisd widide Backer er
S1 th
o el L PP At RSk s Bt B i
o genoriliyyas descgbednériig verc- ﬂuorwlmpwgzméc) Exanpl e 8 :
1 Iy -
SR BN GBS LTI b BIneRER M biacing Kyt gooue

7bahbm1 Briefly, test conpounds can be evaluated in an
11- for. t

upt a ér%afw%ﬁ?l “Jé % CSP%?FV“% FISS?‘SE"“QHP 1? g?%éj‘(t@‘ifé’}pemm I-
yﬁ&bﬁh&@ﬁﬁtﬂhﬁ&mﬁbmsSGEM%h@&hﬂmebﬂbwogenlC ani ne

neur-otfansmtters: Iat of ————— K293F-
nt , H1 Hu Bind
cel I s 1XisFect ed Eﬁg Lﬁ@k '@%&g : 'nemdm orMean Ki (M)
f%xt
nyC|n B):C

transpor?e? (cultu
mediumwith 75 ng/ mDe .

kP '
%{E%a%%’eeﬁ%rﬁ&% 1t1hen pEaaéo ANhoksd on té‘ie &y Plf ThRE. 09

'yl' :
dibenzo|b,f][1,4]thiazepine . ;
11-Piperazin-1-yl-  2.40E-08 8.00E-07 89 37 3.33E-00
dibenzo[b,f][1,4]thiazepine : o §
-2-Chloro-11-piperazin-1-yl- - 4.10E-08: 3.50E-08: 100 0.7. 3.87E-09.
‘dibenzo[b,f][1,4]thiazepine - :
2-Chloro-11-(4-methyl-  5.10E-08 8.40E-09 100! 049  1.52E-09

piperazin-1-yl)- 5
:dibenzo[b,f][1,4]thiazepine : e ;
:2-Fluoro-11-(4-methyl- 5.90E-08: 1.70E-07: 100; 1.1, 1.82E-09
piperazin-1-yl)- i : é
:dibenzo[b,f][1,4]thiazepine :




Cells can be at 60K/ well; dye can be 7% (final) of the
vendor - recommended reconstitution volune (100%.
wW@vposHses can be diluted 1:20 in buffer and i PCUBEX0V050763
with the cells for 30 mnutes prior to addition of the
dye. In this fluorescence intensity assay, plates can
be read after a 20 minute dy®- ncubation to deternine
percent effect with respect to total signal (0.5%
DNSQJarfo'uE‘ ﬁ‘llo)hﬁ@ﬁfé)np Qﬁhg QLN Sih A& o thAh ML TR AN %Vlll be
final). hal f of the control response, can
anp@m@ptﬂme @lﬁllqdllu éhenagt ftcrlpeﬂlﬁ@rﬁ@omm@smmma ¢rh modlﬁcatlons are
t h
o I ViR L o b0l Tk P AR EBb i
60/0 T4t lﬁ@nézathmenyibl)edlrtfemzwg b ifidofroratdd lreircam by rafence mreits entirety.
average result obtained showed NET inhibition Kl at
about 10 nM Exanple 9: H Receptor Binding The H
receptor binding nmethod can be carried out in
accordance with De Backer et ah, Biochem Biophys.
Res. Commun., 1993, 197(3), 1601. When this nmethod was
carried out generally as described therein with
2-fluoro-I 1-(piperazin- 1-
yl ) di benzo[b,f][I,4]thi azepi ne, one average result
obt ai ned showed H binding Klat about 7.1 nM
Phar macol ogi cal data concerning the conmpound of
Exanpl e 1 and ot her piperazin- 1-
yl -di benzo[ b, f][I,4]thiazepines is shown in the table
bel ow. Conpound hNET uptake D2 Ant D2 Ant D2 H 1 Hu
Bi nd Name HEK FLI nt GTPYS GIPYS bi nding Mean Ki (M CR
| C50 Top Effect w NaCl Mean Ki (M Ki (nM (Exanple
1) 2-Fluoro-1 1- 9.60E-09 4.00E-07 97 11 7.12E-09
pi perazi n-1-yl di benzo[ b,f][1 ,4]tniazepine
11- Pi perazin-1-yl- 2.40E-08 8. 00E-07 89 37 3 .33E-09
di benzo[ b, f][1 , 4]t hiazepi ne



2-Chloro-1 1-piperazin-1-yl- 4.10E-08 3.50E-08 100 0.7
3 .87E-09 di benzo[b,f][1 ,4]thiazepine 2-Chloro-1
wazqeeAasesshyl - 5. 10E- 08 8. 40E-09 100 0. 49 1. 52BPOPSE2009/050763
pi perazin-1-yl)- dibenzo[b,f][1 ,4]thiazepine
2-Fluoro-1 1-(4-methyl- 5.90E-08 1.70E-07 100 1. 1
1. 82E-09 piperazin-1-yl)- di¥enzo[b,f][1
, 4]t hi azepi neVari ous nodifications of the invention,
wHat 8d6lifk@5.t 0 those described herein, will be
apparent to those skilled in the art fromthe
foregoi ng description. Such nodifications are al so
inte f i.tihin the scope of the appended
Lclafﬁgﬁﬂgﬁgsfgf%ﬁhalapplication 60/ 074, 417 and each
menti oned reference, is incorporatéd herein by

reference inits entirety.Wat is/clained is: 1. A
compound of Forrmula | : | or phar maceutical ly
acceptabl e salt thereof, wherein is H -C(=0-R1,
-C(=O OR1, -C(=0 OCH2, or - =0)R 4, wherein R1,
R2, R3 and R4 are each inq?o= dently at each
occurrence al kyl, cyckealKkyl ,\aryl, heteroaryl or

descri bed herein.
erein Zis H that

het er ocycl oal kyl or
2. A conpound accord
is 2-fluoro-I 1-(piper
di benzo[ b, f][],4]thiazepi ne, ;or a pharnaceutically
acceptable salt thereof. 3. phar maceuti ca
orzoptpUBickutEallc meprtitd st therednploueia Z iH, €(=0)-R', -C(=0)OR’,
h eut. C t abl 24 e f,~Aceefding to
BT IR R BT OB 16/ 5ERE R b1 e
-RrCH@EO)R, wherrt 0B’ &F ahd Rdrt grhandepyralonthit atieach occurrence

BRI SRR ST LSRRl 1ERS,

compound, or a pharmaceutically acceptable salt

thereof, according to claim?2. 25 Th ng%god cordin
2 0 ot ﬁ?rﬁi’%maﬁ%cf’é‘ﬂ& tPﬁ@“Bé))'g%?feéﬂ i‘ScH’&ﬁ"gésr ForPg(i IfP‘[BBrIaQE'I'
yI0diB@E6{B1f][1,4]thiazepine, or a pharmaceutically acceptable salt thereof.
3. A pharmaceutical composition comprising a compound, or a pharmaceutically
acceptable salt thereof, according to claim 2, and at least one pharmaceutically acceptable
carrier.
4. A method of treating a psychiatric disorder comprising administering to a mammal in
need thereof a therapeutically effective amount of a compound, or a pharmaceutically

acceptable salt thereof, according to claim 2.

5. The method according to claim 4 wherein the psychiatric disorder is bipolar disorder,

an anxiety disorder, a mood disorder or schizophrenia or other psychotic disorder.
6. The method according to claim 4 wherein the psychiatric disorder is bipolar disorder.

7. The method according to claim 5 wherein the psychiatric disorder is schizophrenia.



an anxi ety di sorder, a nood disorder or schizophrenia
or other psychotic disorder. 6. The nethod according
w0 000154563 4 wherein the psychiatric di sorder iBCHBEDHO50763
di sorder. 7. The nmethod according to claim5 wherein
the psychiatric disorder is schizophrenia.8. Use of a
conpound, or a pharnmaceuticaldy acceptable salt
t hereof, of a compound according to claim1 for the
treatment of a psychiatric disorder. 9. The use
according to claim8 in the treatnment of bipolar
8.di sdfert a campamd @tyhaimaeeudicslly agcaptadly sdlt ghragérof e compound
er. 10. The use
SRR IR e i By BB e B8P i Do ar
di sorder or schizophrenia. 11. Use of a conpound, or a
0P RGEUAL SR PRRERLPRL FAfkl o B ER g BECR SIS B
ahb&@ﬂﬂ@ﬂhwmﬁdhmpbkamodb&@ﬂﬂgﬂmnadmaﬂm1ety dlsorder, a
nood di sorder or schizophrenia or other psychotic
di sorder. 12. A pharmaceutical conposition conprising
1@ corpalastcoingao phaf frachel treambhtyof apokpliafle o adHizophrenia.
t hereof, according to claim11 and at |east one
pharmaceutical ly acceptable carrier. 13. A nmethod of
11T eatden a oBPNH] Glalph&rnfA SBICE BF acEPBId sait fireof, according to claim
adnministering.to a mammal in need thereof a
L { dhepsensation Pf g mgfiparpqnt {Rs thedisatmrenbet bpgly diseeder gp prodsty
JiSQIROS Mbb®Ms FE&Yr WD ph@nit bbb dRychbfle dilfi@edTet hod
accordlng to claim 13 wherein the psychiatric disorder
i s bipolar disorder, an anxi ety disorder, a nood
?'SQ&gﬁﬁmﬁ&mﬁ&ﬁb&ﬁ&ﬂhﬁﬁb@mﬁﬁm&i$&ﬁn ﬁMfBP&b&th%Qﬁ&@&
e nmethod according to claim wher el n
aqsetetne saltrthereadi aseerdimg t¢ elaigl handeat laditone ﬁbﬁrmmeutlcally acceptable

ol zophreni a.

13. A method of treating a psychiatric disorder comprising administering to a mammal in
need thereof a therapeutically effective amount of a pharmaceutical composition according to

claim 12.

14. The method according to claim 13 wherein the psychiatric disorder is bipolar

disorder, an anxiety disorder, a mood disorder or schizophrenia or other psychotic disorder.

15. The method according to claim 14 wherein the psychiatric disorder is bipolar disorder

or schizophrenia.



