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METABOLI TE OF QUETI API NE BACKGROUND OF THE | NVENTI ON
The goal of antipsychotic drug devel opnent has been to
walewsloagss@gent s with 5 increased efficacy and Bef/eB004/002783
along with fewer of the side effects conmonly
associated with the ol der antipsychotic nedications.
Quetiapine funmarate is described in U S. Patent Nunber
4,879,288, which is |ncorporated herei n by reference.
Quetiapine funarate is ablk to treat both the positive
(hal I'uci nati ons, delu3|on%& and_negative synptoms
(enotional wi t hdFIRRPL"Ep ﬁ?TTB?I%%yChOS|s and is
associated with fewer neurol ogi cal and endocri ne
related side io effects conpared to ol der agents.
Queti api ne fumarate has al so been associated with a

BA%E&B@&@QLOﬁmﬂﬁbﬁﬂVENﬁyyﬁnd aggressi on. Quetiapi ne
i d fect h
epoThaiit b afeRRiE She frisay Rl ool ol i facdls el

incrdasddiffieacs ik safery iatong Qititfew@i dfehd idpefidc® domsnoalySa3sociated with

| ped to, enhance patient coppliance wth treatpent
the Og%napwyslwmmciawsameew rnaaqs%ﬂsldﬁﬁﬂﬁ??d 5§ PafemtNammber

4,879 2881GH1gh 1s %‘do%o‘fét@d‘heran bY@éERAcELQRtiapindFuiiirsid Iis dbfe to treat
antlpsychotlc drugs and long-termoutcone in

bothgbnposiiper(batiuginatiansgdeligians) 9r1ﬂsr5¢gmvgtsm1ptom§ (eotigml withdrawal,
apatﬁ%%%?é)g:h?ﬁg AEE a&gfigtlé&(ﬂitﬂ%\pé e TR, a?arrdsenlﬂgaﬂ{é(f@lgted side
tol e [ pa

Ity profile its use is
efferasivramaaquwéddr agankee Quetapinefumagpdte pastdl@ritesn aﬁsattlatad with a

t dv ff h
redultio HE RNy i adsPoskibF . DR P aRl S afoufted AR IR iR
effedtsIsmhak EPE,aacatebEf@!ﬁnﬂaﬁ@ﬁtel cfytslﬁdesxd,:_as Wéll ay@ardite d&}lskmesm
QuetiiHink et RS0 R0 o PO BTSSR Wishgroptmapiepbiliy to

func%ﬁ BAd ovefadl quafls df 280 While feliublnSreAdiBiéR, BOReidoX 6t al., Anypical
ound described in US. 4,879,288 is

anfurswc i drugsiand fangttgimbesrieasne InsEhizagatiand gi Gln- Rey Gitiad3-60, 57
(199?8\;;%%2?% df%%ﬁﬂg&#%?@h% %‘%ﬁg:ﬂé\]ﬁblﬂ{y ﬁUﬁE'l@ REOE particularly
advahtagpoysen drei treatmeplt df feéieats fhat Ak by petpankitisie aythe edvees effhes of
antlpsycho%c Ldsuch as elﬁer?y patw}{ts)FCMetaé)oehtes of quetiapine fumarate have been
identified, E. Warawa et al. Behavioral approach to nondyskinetic dopamine antagonists:
identification of Seroquel, 44 J. Med. Chem., 372 -389 (2001) and U.S. 4,879,288. One
compound described in U.S. 4,879,288 is 11-piperazin-1-yldibenzo[b,f][1,4]thiazepine which
has now been identified as a metabolite of quetiapine fumarate.
SUMMARY OF THE INVENTION

11-piperazin-1-yldibenzo[5.f][1,4]thiazepine has the structure as shown by Formula [:
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S
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25Provided herein is a nethod of treating at |east one
synpt om or condition associated with schi zophrenia,
wQ@le0men0is8q anxi ety, depression, nood di sorder sSPCHGB00a1002783
di sorders, bipolar mania, bipolar depression,
cognitive disorders, psychosis and neurodegenerative
di sorders conprising admnistering to a mammal an
ef fective amount of the cogpound of Formula I or its
pharmaceuti cal ® acceptabl e“salt. In another aspect of
the invention provided is a pharnmaceuti cal conposition
I Sin cti.ve nnunt of the conpound of
providisiedh P4 opetpedo irearineediiet @i sUmplaga it coBh o8 arpoiaisd with
schigdphteRas HerfdiRiaPiiakidiR G prebsich, WO@@@%@%ISO@@&IE&‘G&‘S ipois
provided is a nethod of treating the synptons or
maﬂ@eh@mar BIPIEsEIon: ensaitive dispidersopsyphiosisigd agwpasasperptiveglisonders
comPri 1n§ﬂarﬁ%ft@§ Ha&%a@ﬁ?%cﬁ@é aﬁl&?nt %Pg\\ég H@B‘&chd}%grmula Ior
harnaceuti ca osi tion. provi I'S the use
its p rﬁmhﬁﬂwdbbﬁnﬁ@dﬂcS$bdnawahﬂaanﬂ¥@hh¢hwmahmmawémﬂﬁamed
pharﬂﬁ@ét{ﬁglec%ﬁl % 6%1%&?'9 ossﬁr} Iaggi\t/‘ti}ec xt he eotrué % tFem of {1 FRormula I or
its erﬂxacqmtloa/ll)ciﬁ:deptsblé kte&t amﬂ at ehst bh@pl%ﬁﬁ@uﬁﬁhl@fao&ptdﬁd @rtier. Also
adm.n r n conpi nati on with aqne or e ot her
PTOVf‘???ﬂ% fiodar # OGRS AR . Coﬁfﬂ}P?’hB‘i"V‘dga beRemprising
admhﬁsl’c&irfg thg rﬁehﬂnzﬂf‘aﬁ efitctivenoaniuTdrhbele-fRhidHed phardidéifcal
phar maceutical conmpaosition in the manufacture of a

COmH%%‘il% R Progided, isdhe psetoh ghercopperrdhef Eormplad agd/ayythe akovsr

e PG AT T o

provideddertitbenrannilaz dfsorpsovidestis hasise bitthe cempaiwid paFpmenagl ¢
nLer a _bro
s o AESD PLD SRk Lo,
prové?deﬂihaieﬁryis filor uss ef die@nimpoyria- dﬂ'FBifmﬂ[le € ed/on the pl&%irﬁhd:euacatl o
rain, The co

am.n D2 ceptors. in th
comp RN 1 e EE B b R AR e 56 o6 EPETRR LY, i Symptoms or
condit®shd pedvadedi Hrdi B RghMAk] al to cause side effects such

as acute d stonia acute dyskinesia, as well as
DEY, 1 T IQN conpound of Fornul a |

MY TREcdhRnd 8f F&rﬁfi‘ﬂa 178h ufRhstRhzeBlde tRHRSs #BFn antidopaminergic
activity. It has been shown to interact with a broad range of neurotransmitter receptors but
has a higher affinity for serotonin (5-HT?>) receptors relative to dopamine (D,) receptors in the
brain. The compound of Formula I may be used as an antipsychotic with a reduction in the
potential to cause side effects such as acute dystonia, acute dyskinesia, as well as tardive
dyskinesia. Further the compound of Formula I may be used to treat patients of all ages and
is advantageous in the treatment of elderly patients.

The term “mammal” means a warm-blooded animal, preferably a human.
The compound of Formula I may be made by a variety of methods known in the
chemical arts. The compound of Formula I may be prepared by starting from known

compounds or readily prepared intermediates including taking the lactam of Formula II:
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The term "manmal " nmeans a warm bl ooded ani mal ,
w@e@smoEké y a human. The conmpound of Fornul a | POEGBR@®4/002783

made by a variety of methods known in the chem ca

arts. The conpound of Fornula | may be prepared by

starting fromknown conpounds or readily prepared

i nternmedi ates including taking the | actam of Fornul a

I1:11 which may be prepareé by nethods well known in

the literature, for exanple, as described by J.

Schnmutz et al. Helv. China. Acta., 48:336 (1965). The

| actam of Fornmula Il i treiféd Ht h phosphor us

chloride to generat j nocchl ori de of Fornul a

[11: 11l The inmm no 1 de of kornula Il may al so be

generated with other “agenks suglt as\thi onyl chloride

or phosphorous pentachl ori ¢eT Y ino chloride is

then reacted with piperazi ne tovge the conpound of

Formula |I. The conpound of Fornmula | provided herein

is useful as a free base, bd#t nmay al so be provided in

. i VA a .
whide i B8 ReBh B0 BT B B Bl B Bibed by
J. Sdhonuteetaiiady. Gitiar Aee248:33@(1995)athetatl « Foahtls 1bik treated with
h FgrnulglL ipclude %Eose derhveg f{pnw ' ~al acids
phogphogys ghlopidy togengratethe fuping eperfs of Eermyla Il i ¢ " aci g,

phosphoric acid, sulfuxi X hydr oi odi ¢ aci d,
nitrous acid, and p g e
acceptabl e salts n® be dewel oped with organic

aromatic acids. Qhe I caN\y accept abl e

salts of Fornmula | include>u

hydr ochl ori de, sulfate, pyrosul Rate/ bisulfate,

bisulfite, nitrate, and phosphate. A clinician my

determ ne the effective anoypt by using nunerous

met hods al ready known in the art, an exanple of which
TheiimgmtitrectBRRE ofFosnele 11§ owy elsp hagersmedwith othgr agentssydsas thionyl

chloride or phosphorous pentachloride. The immino chloride is then reacted with piperazine
to give the compound of Formula I.

The compound of Formula I provided herein is useful as a free base, but may also be
provided in the form of a pharmaceutically acceptable salt, and/or in the form of a
pharmaceutically acceptable hydrate. For example, pharmaceutically acceptable salts of
Formula I include those derived from mineral acids such as for example: hydrochloric acid,
nitric acid, phosphoric acid, sulfuric acid, hydroiodic acid, nitrous acid, and phosphorous acid.
pharmaceutically acceptable salts may also be developed with organic acids including
aliphatic mono dicarboxylates and aromatic acids. Other pharmaceutically acceptable salts of
Formula I include but are not limited to hydrochloride, sulfate, pyrosulfate, bisulfate,
bisulfite, nitrate, and phosphate.

A clinician may determine the effective amount by using numerous methods already
known in the art, an example of which is the BPRS cluster score that can be used to assess
levels of hostility and positive symptoms. The term “treating” within the context of the
present invention encompasses to administer an effective amount of the compound of the

present invention, to mitigate either a pre-existing disease state, acute or chronic, or a
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| evel s of hostility and positive synptons. The term

"treating” within the context of the present invention
wepwsomasces t o admi ni ster an effective anmount POF/GBR@4/002783

conmpound of the present invention, to mtigate either

a pre-existing disease state, acute or chronic, or

arecurring synptomor condition. This definition also

enconpasses prophylactic therapies for prevention of

recurring conditions and chnt i nued therapy for chronic

di sorders. Particularly, the synptons and conditions

recu%?nagitstygm% bSﬁ%{;@{?{ogg’g]qg(dfgjq@gtggfa%neégétrgl?a{sls%&rghyggtrict leraap{es for
prevBRt@M B¢ e i onSRIBROId oMl te@dpyubActRodic dish@bide but
are not limted to anX|et%¢ agitation, hostilit
1P

paRpgiculady.i thysyarponsrideongitiprcthptreashaipatddy thehministration of
ForrﬁMgPBPftEffphaﬂﬁ%hﬁé’aﬁé @W%Fﬁﬂgsﬁl't ¥fa pﬂ%ﬁ%ﬁlﬁ&l %31%65%% of Formula

conmon assocl at e psychosi s
I, in¢lude lod etporce liatifed & abixety, dgitationFwmstilityupamic, astmgrlisoodery, hffective
For muy its. eut i
C

sy BRI Srmpitn Vv i s aRRRE P commpy psoiate
withygydhosig 20d Aenrpdsgetegtive dizerdarsount of the i o conpound of
Formula | or it har maceut.i.cal » acceptable salt nmay
be AR Sreal %@f%@wnﬁﬁék%ﬁ'&%g@r lﬁ'%%ﬁa?acawahvrﬁ@eptable
salt AR PdadhinfsREdiih @n hmBBM up@o A50TBiIpst @Jg?&e%ﬁi%ﬁﬁﬂ SR a
predet er m ned dosage of the conmpound of Forrmula | to a

compeiedt Foanyladar bnehagmerentinatly aeqepiable saknay hp administerpdbetween
]Jn%&ﬁﬁﬁhqﬁghgqudosage is between 1ng and 600 ng. is The

resent vention al so provides a nethod of treating
t heThyenmpnved of Foomidh tnaynise gintvisesd doepeising e pregieiesnimgd
h t f admnisterin n.initial redet.erm ned
dosaigg 8t ik SRpBourd R [0 Phnimallbernen Bl TRRI Bt E do.
whetei the peeda@yminadh dosageis bbievepn & cgd aidrio0ess. dosage i s
bet ween 1ny. and. 30 wi.t h i ncyeases i.n increnents of _ .
1 PP LGB eSS OheH Sfera{i {1 Sy oms or conditons
providdekrieebmprRaicand §tef of ddkfitiReFingd ASAURI PRHMETREH SsERbf a
be nade at intervals of 20 no I ess than 2 dg§$. I n one
crm

composd pf !E@mlul@]{ tq %@1pwﬁ@rpt(§wiop Bélapyghereie Eepr ined dosage is
betweMP AR drldd HOWRA iRESsddRn iR rements of 1-50 mg twice daily on the second
and third day as tolerated. Thereafter, further dosage adjustments can be made at intervals of
no less than 2 days.

In one embodiment of the invention the pharmaceutical composition comprises up to
750 mg of the compound of Formula I or its pharmaceutically acceptable salt thereof per day.

In another embodiment of the invention, the pharmaceutical composition may
comprise between 100 mg and 400 mg per day of the compound of FormulaI or a
pharmaceutically acceptable salt thereof.

The pharmaceutical composition of the invention may accordingly be obtained by
conventional procedures using conventional pharmaceutical excipients. Thus, pharmaceutical
compositions intended for oral use may contain, for example, one or more coloring,
sweetening, flavoring and/or preservative agents.

For preparing pharmaceutical compositions from the compound of Formula I of this

invention, inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
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750 nmg of the conpound of Fornmula | or its

phar maceutical » acceptable salt thereof per day. In
wa@p@therssenbodi rent of the invention, the PCT/GB2004/002783

phar maceuti cal conposition may conprise between 100ny

and 400 ng per day of the conmpound of Forrmula | or a

25 pharnmaceutical ™ acceptable salt thereof. The

phar maceuti cal conposition of the invention nay

accordi ngly be obtained by conventional procedures

usi ng conventional pharmaceutical excipients. Thus,

prep%gﬁ({?lgiauﬁ? gc?eld?(,:o%vléiflgontg}?lgt,ssl %Iﬂge?%li)lle nﬁfﬁnt S ngpeg&afagquqsrgcga%ketg Sareld ey
suppSyReieeni ng, flavoring and/or preservative agents. 30
For_preparing pharmaceutical conpositions fromthe
conpsuinmnnssitien afithg inverHon msbe silpainisicrnd byiaag reute including orally,
intraRQSRIRES YUY RCEFRARAR i Rrahdali, RnbAyeidtforacially,
?lasolfh gf If%%#%%sgblﬁﬁ ?grngfega gé?ang Pﬁﬁpgge. %wm'y
intrapenpiely sepiduadlye ingrathdéadly eingrrdsirebroyeatrisulagly apdipy injestion into the
gachets, and suppositories. The conposition of the
I'nventi on may be adm nistered by any route including
or aTheyamaunt oRartise ingeadieyt thatibcombinedwith yne biopbeakéigients to
prodicha Guds ggs'@&/fdr@:}{ig %?éﬁs%a}%{f}??% %ﬁ%@%{g%gg{h%%ggtlée&ed and the
partitul&f R GRIE BRI atibit UNRIsiA offit d¥e foRitReddetic driprSphyRRtic
joints. The ampunt of actjve ingredient that is
purpessif heemugund obhe Formual wilknagirpilevary agcordingptbenaure and
Syndluge $rUbRAiMbs! tHRBEESRAlek oY NeBhMnd SPERRKI YA the rout
“Weu%gg tﬁgﬂﬁggsitreafedsand ghe grticqlar rou?@ of e route
of administiatirty aecpuling tohelidingwn pfineipkss dbweditioe. t her apeut i ¢
or RAGR Va's%%f bftp® %Qﬁr%%gx&fide% Cc%?@%%&ﬁ‘adoﬁfon‘hﬁﬁ Ig&ri&“' al
wi [T nat ur y vary acc rd|ngz¥o € nature an
pharmexmticdlly ateptdbde sitptavae drercofirfdi wsedimgeatink eheagyenpaonak or
an.mal or patient and the route of

ex of t
“mdiﬁﬁfﬁFgwﬁg@FﬁﬁP according to wel | known principles of

Me dinGl fitherABEYch €ie ReRACHvakioh BRovidey eietuse Bf PEYIRURE oBFormula
conmpound of Fornula |, or its pharnmaceutical”

I, or g@g%taﬁwti@algéqqce]ﬁ@blg @ﬂlt\;gtsglvgqqélpeé@ﬂrf,’ infthg maradagtye of a medicament
for ubd Biabdafifg thR 8y BYRE 8FBorRitions provided herein.

In a further aspect, the present invention relates to methods of treating at least one

joint:

symptom or condition associated with schizophrenia, dementia, anxiety, depression, mood
disorders, bipolar disorders, bipolar mania, bipolar depression, cognitive disorders, psychosis
and neurodegenerative disorders comprising administering to a mammal an effective amount
of the compound of Formula I or its pharmaceutically acceptable salt and one or more of other
therapeutically active agents, benzodiazepines, 5-HT14 ligands, 5-HT)p ligands, 5-HTp
ligands, mGluR2A agonists, mGluR5 antagonists, antipsychotics, NK1 receptor antagonists,
antidepressants, or serotonin reuptake inhibitors administered in combination as part of the
same pharmaceutical composition, as well as to methods in which such active agents are
administered separately as part of an appropriate dose regimen designed to obtain the benefits
of combination therapy. The appropriate dose regimen, the amount of each dose of an active
agent administered, and the specific intervals between doses of each active agent will depend
upon the subject being treated, the specific active agent being administered and the nature and

severity of the specific disorder or condition being treated. In general, the compounds of this
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conditions provided herein. In a further aspect, the

present invention provides the use of a conpound of
wo-o00e1002884 50r a pharmaceuti cal |l y accept abl e saP@T/6B2004/002783

solvate thereof, in the manufacture of a nedi canent

for use in treating the synptons or conditions

provided herein. In a further aspect, the present

invention relates to nethq?s of treating at |east one

synptom or condition assocliated wi th schi zophreni a,

denmentia, anxiety, depression nood di sorders, bipol ar

. i sorders [ | ar . ol ar _.depr essi on

inveigho T By aied P BIER STERDRIEPE G Ao Burdn SaBhiarian Wigh another

activeli lag&ft OiliheGarmiistsred & DEibiedt Mta@lant@int & @ aBBRTBO niber day, in
ctive anmount of the compound of Formula | or_its

Smgls Rafivided dosesatic) cappeidapey bs afminsirredara et @f wprto 6 times
per d% ﬁéfela'ﬂﬁf ﬁfa%rhsquet Maﬁ%r}aﬁoﬁgﬁw ﬁevehﬁélgﬁg deas g@lbéﬁﬁﬁlg upon

ands, 5-HT I gands,
the smeq szmga@ewi gndthe m@\am@l e (2 elu) mes;reatawnt pswellh a3 ¢rethe type of

pharxll\lmeupgaq RN RRG E&%P In%l{ %nb titHe sﬂeggm SNy at Which such

reup tor ni's ere
admiestritioveis lcmmeésutphrstomafinsﬁzh&es domgp haeiRhelouithe Balwer limit of the
canposition, as 1 as to thods in ich s
storeS R e s e shatp en e, WP B Sbigs Faes (YA 4o A ey b
empl8PePPRENBTE @b Eesit@s effE@ HirdHBe D61 GBS thrded Ao aieTirkthBvided into
benefits of conbination theréﬂhp{g‘:e The appropriate dose

seveabymathaoses Fos admipistrtien theoyeho dayf an active agent
eacx?tb@ﬁﬁ)‘aiaz%s%h% 1§<ﬂ§(% fult Grel 1k ﬁﬁf?’t@élﬁ) &?ﬁ{a\ﬂ@lgﬁ Qﬁﬁ%élam,

active ent "wi | [ depend upon the subject
broml@émgl tloaaaepan, azspRiei CﬂliQrdla@anvlée,ag@nparmegs’qagolam flurazepam,

balez%ggﬂm ny F‘atzg}%%g nf ofag'le nRI%E gzbé &r{fed’uf&%a?‘éﬁ&q?eﬁam triazolam

order or con
and @@ieleats,thérbef. compounds of th|S|nvent|on mhen used as

S R Al S B prian B A Rt S Pigd to buspinone,

alnespd'mldﬂl eﬂia@bﬁﬂ ipSapofie) RESiEdnel bpRilorRHRE BEuililerdtothaReft 750
o in S|ngle or divided doses. Such conpounds

1#&31/ ns@"y U&I Zsagepisd s aclidsglil FeR)dramipogysiopentangal3per
dlcaxgéﬂyllcl%:ﬁf ersedy 45)d1p ﬁ@(cﬂrﬁok%%lo@%gyﬁgﬂrcmyaaﬁﬂ ats.ons may

nevert hel ess occur depending up t he subject being
de®p§Hﬂ@dMah@Hmhe i ndi vi dual response to the treatnent,

BRI ATIGRLAS ARl BIALTRS oG al b ALy i,

ne perlod terval
clomipramine, desipramine, doxepin, imipramine, nortryptyline, protriptyline, trimipramine,

SSRIs and SNRIs such as fluoxetine, paroxetine, citalopram, escitalopram, sertraline,
venlafaxine, fluoxamine, and reboxetine.

Exemplary antipsychotics may include but are not limited to clozapine, risperidone,
quetiapine, olanzapine, amisulpride, sulpiride, zotepine, chlorpromazine, haloperidol,
ziprasidone, and sertindole.

The following examples provided are not meant to limit the invention in any manner
and are intended for illustrative purposes only.
EXAMPLES

Example 1
Preparation of 11-piperazin-1-vidibenzo{d.1[1.41thiazepine
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adm nistration is carried out. In some instances,
dosage | evels below the lower Iimt of the aforesaid
WO 2003002586/ be nore than adequate, while in ot hP€T/GB2®3/002783
| ar ger doses may be enployed to achieve the desired
effect, provided that such |arger doses are first
divided into io several small doses for adm nistration
t hroughout the day. Exenplgry benzodi azepi nes may
include but are not |imted to adi nazol am al prazol am
bromazepam cl onazepam chl orazepate,
chl or di azepoxi de, di azepam estazolam fl urazepam
bal ezepam | orazepam nidazol a nrtygzepam oxazepam
quazepam tenazepam triazolamp@and efuival ents
thereof. is Exenpl
may i nclude but ar ' ed to buspirone,
al nespi rone, el zas [ , gepirone,
Exenpl ary m3d uR 2
nocycl opent ane-1, 3-

agoni sts may include (IS
di car boxyl i c acid,

(2S, 3S, 4 alpha (carbox cycl opropyl ) glycine, and 3, 5-
di HwaéQQﬁis PleAydghaftemia &@m fa# Pagitic giping densdgeflux

cond&Rder Wla%ﬂﬁoéwtml@trv?as%% %lad With 9@ olRar g(f 110 A8%e) of

an1tr| Ilne cl omp eS|pra OXG |n
dlbenm[bﬂéhﬂ}ﬂgazepmptlﬂgl@dﬂ cprnee(mapqa by thiepnsthgddisclosed by J. Schmutz et al.

Hels; Ehml DA&%HEJ’@ g?& g@gg)l),ga%% ds%l\@lf ol’fﬁ)cvea%y 3llMﬁf(letf)bp %I”ld 3ml of N,N-

par oxet opram?” ser
dlmaﬂeylhraﬁm(l Tie, redctioomdtine ayas dingted aﬁeﬂm {10e degix@lml far & hours giving

ant i nclude but are not limte
n cled] B Futop, Cisariedanans Bun qped taoR erapdynpiEr OC
remcVat SH R dothey evaigbriok iedGing 20 LEMLE Bil. THH fé’élﬂﬁ@mpdﬂﬁ‘moned between
hal operi dol Z|praS|done and sertindol e.

ice qumm) eiddirhylasetpfe 6400ndy The daysestvere aqwraf%i anfl gheaqupeus
phasb @Xt‘?eﬂ:ttédoﬁltl‘x Bth§efIRIB 8L Z(ﬁﬂﬁi) qrh% cbfﬁbﬁ@&i Ethyl Metate extracts were

lustrative pur poses onl Y.
drled ove1 MgSO, | filtered, and then stripped down on the rotary evaporator, leaving the

crude Imino chloride as a light yellow solid (26.26g, 97% yield). The structure was confirmed
by NMR and Mass Spectrum (300MHz, CDCls; ES+, M+1 =246.7). Crude Imino chloride
(27.35g, 0.111 mole) was added to 1000ml o-xylene in a 2000ml round-bottom flask
equipped with a magnetic stir bar and a reflux condenser with nitrogen ihlet. To this solution
was added commercially available piperazine (47.95g, 0.557 mole) in one portion as a dry
solid at room temperature. The mixture was stirred until nearly all the piperazine dissolved.
Then the reaction mixture was heated at reflux (142 degrees C) for 40 hours (out of
convenience). The reaction was then allowed to cool to room temperature, and an aliquot was
partitioned between IN NaOH / CH,Cl,. The organic phase was checked by TLC (silica gel,
CH,Cl, / Methanol 90:10, Jodoplatinate visualized) and showed clean conversion to one
major product (Rf= 0.45). A drop of the reaction solution was diluted with CH3CN to
prepare a sample for LC / MS analysis, which confirmed the presence of the desired product
(M+1 =296.4). The reaction mixture was stripped down on the rotary evaporator under high
vacuum to remove the xylene. The residue was partitioned between 1N NaOH (400ml) and
CH,Cl> (200ml). The layers were separated, and the aqueous phase further extracted with
CH,Cl; (3 X 200ml). The combined CH,Cl, extracts were washed with brine (200ml), then
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30 Exanple 1 Preparation of

1l - pi perazin-1 -yl di benzor6./] .4]thiazepinelnto a
wae@smv2ssound- bott om fl ask equi pped with a nmagPer/Ge2004/002783

stirring bar and reflux condenser with a nitrogen

inlet was charged with 25.0 grans (g) (0.110 nol e) of

di benzo[ b, f][I|, 4] thiazepine-|I 1(10-H)-one (nade by the

nmet hod di scl osed by J. Sch%utz et al. Helv. Chim

Acta., 48: 336 (1965)), as®a dry solid, followed by

310m POC 3 and 3m of N, hUlnEthyIanlllne The
i S QMBS0 g0 Y BT PGB QYRS Frve th chude e
confpeasnd amenas/dgmhe(ns GopITad ciude 100 Bade QMR @,mlaﬁw 8 flafdolumn

POCl 3 renpved,.on rotary evaporator |eaving an
chrgpaga s ver Higecee] (0D R Hh EroaieBhRid B0 e thaeal o
CHM®Y. eFradtRB9 Bdntaiding tkﬁtﬂﬁ}‘é dAGed ﬁx‘o@u& SR dmbiddian g@ifﬁ#’ﬁd down on

wer e separated and the aqueous phase extracte
the yotary levapoeater: to affordehe povifigd fratnkase andlight deliavh fdana@864g.678%
yie gj(tracts were dried over MpSO4 filtered, and then
stripped down on the rotary evaporator, |eaving the
Examplgde | 'mino chloride as a light yeIIowsolld (26. 264,

I m']?h@ ftbh IbEHelv(Z& c(nﬁv%r’@&g) 1t’@ diﬁ&ﬂrdﬁﬁloﬁ)ie myﬁﬂ&@ﬂuﬁgolt in a mixture

ofhifa@e %L@%Smﬂaﬁgi SRy T 3 mth TR et i &H0PEET 1.0 M HCY Biter

(Al&RRTIERS Bff -Whitdlguthhy Qﬁﬁﬁsebﬂlat%ﬁ initi@llyl, BhBthe %1%%60@asvﬁ§her diluted
added comercially avail a perazine (47.95q, 557

withh10s)| cfher.oFhe gyomeY eidaid aot@pyc?@om prolsngscoiming e Solvents were
dec&rﬁ agtﬂ'gn?thegl I”‘I"h)é H atse'd' 1{hea%s<5jlﬂ{e ﬂtha{gxgﬁ{%bl’fmgl hen
e pl

erazin | ssol en the reaction
stlmgnﬁi@astswizatiorr ecfcluuad (gi\ttﬂg dégwle\elsltecs)lsﬂemmoﬁ Of trgstals. (Thistmixture
n Wwas

v O o B R R PRI e

cryslwhmem TIIN: chhﬁrbdhlcﬁfd%@hl? wag'ﬁela&fdgﬁrﬂlﬁatmﬂaﬁ@sh‘é@&nth ether (3 X

sonflp 5 ted e St ety Cunaerishe o osads ol e

comipBug iRl soRd B, §98% Bndkedion)A drop of the
reaction solution was diluted with CH3CN to prepare a

ANSE¥SI® for LC/ M5 analysis, which confirnmed the
TheRr&RENGS Rbrabf- 8 NSk PIORels (300MHz, CDCls; AP+, M+1 = 296 4).

Example 3 (mice assays)

An assessment of dopamine antagonism was made in rodent models. The methods
and procedures used can be found in J. Med. Chem., 44 (3), 372 -389, 2001 and are
incorporated herein by reference. The results are as follows the binding affinity for brain
serotonin 5-HT, receptor was 27 K1 nM, and for dopamine D; and D; receptors was 1489 and
234 K1 nM, respectively. These results show that the compound of the present invention as
the dihydrochloride salt interacts with a broad range of neurotransmitter receptors, however,
the assay also reveals that that the compound of the present invention as the dihydrochloride
salt has a higher affinity for serotonin (5-HT>) receptors relative to dopamine (D) receptors in
the brain. It is this combination of serotonin and dopamine receptor antagonism, with higher

relative 5-HT; to Da receptor affinity that indicates the compound of Formula I as a potent



(Mtl = 296.4). The reaction mxture was stripped down
on the rotary evaporator under high vacuumto renove

w0 bsxnglsene. The residue was partitioned betweRCT/GR2004/002783
NaOH (400m ) and CH2Cl 2 (200m ). The | ayers were
separated, and the aqueous phase further extracted
wth CH2A 2 (3 X 200m ). The conbi ned CH2A 2 extracts
were washed with brine (200m ), thendried over MySO 4,
filtered, and stripped do on the rotary evaporator
to give the crude title conpound as a yell ow gum

35. ., The ¢ free base was purified by flash,
oty Dl RSP eGPy AP e qsilig et GEpig
antipdytiivrie, IAapd ofofoddy 193-209619bohanol in CH2C 2.

Fractions containing the pure desired product were
conbi ned and stri pped down on the rotary evaporator,
to afford the purified free base as a |ight yell ow
foam (25.67g, 78% yield). Exanple 2 Preparation of

| - pi perazin-I-yldibenzo( Z>,/1fl. 41t hi azepi ne,

di hydrochl oride salt The free base was converted to
it's dihydrochloride salt by dissolving it in a

m xture of Methanol (125m ) and Diethyl ether (125m),
then treating with 250m of 1.0 M HCO/ Ether
(Aldrich). An off-white gummy solid separated
initially, and the m xture was further diluted with
500m ether. The gumry solid did not solidify on

prol onged stirring. The solvents were decanted away
fromthe gum The gumwas treated with absol ute

Et hanol (200m ), then stirred until crystallization
occurred, giving a thick white suspension of crystals.
This m xture was then slowy diluted with ether
(800mM ) and allowed to stir overnight to conplete the
crystallization. The di hydrochloride salt was isol ated
by filtration, washed with ether (3 X 50m ), then
dried in vacuum at 60 degrees Cto afford the

di hydrochloride salt of the title conpound as a white
solid (31.64g, 98.8% conversion). ANALYSIS: The
product was characterized by NMR and LC/ M5 (300MHz,
CDA  3; AP+, Mt = 296.4).
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Exanple 3 (m ce assays) An assessnent of dopam ne
ant agoni sm was nmade in rodent nodels. The nethods and

w@e@msmeeises used can be found in J. Med. Chem PCHGBE®)/002783

372 -389, 2001 and are incorporated herein by
reference. The results are as follows the binding
affinity for brain serotonin 5-HT 2 receptor was 27 Kl
11M and for dopam ne Di ang, D2 receptors was 1489 and
234 KI nM respectively. Tnese results show that the
conpound of the present invention as the

Whag dro hloride salt interacts with a broad range of

1r?Smtter receptors, however, the assay al so

T. e)AaﬁétBod Srateatifpit lédREO&@yﬂffpwﬁdoﬁonﬂiﬁan pEsesiaRt with schizophrenia,
i nyention as t Be di hydrochl ori de salt has a higher

af AT, Fugiety FHF%?n‘ﬂfh mpoad diporsiprs, ipelgk Yparderey tal?ql%rén%a»
doBRBlaP 8epfrdddibn! RSB O tiRoldBrs d;kk?cKUsﬁz' ihd delirdd8ednBiafive disorders,
conbl nation of sérotonin an am ne rece %
anEQBHingrAdmpistaring @r?emaméalabfm sfEectuarpounpoihe p@meqnndrhavmg

af
poriompintud [Ebipk e Seh My ARTRRMDERRG of B Mipdeung
Funeeepthlge 68er oquel ): a new atypi cal anti psychoti c,
35(3) Drugs of Today 193-210 (1999).What is clained
is: 1. Anethod of treating at |east one synptom or
Z:0Mi¢ inkthod as@oitddaih @laivd T Whaeii tH@@ih{rﬁdithﬁor @@ dRidh cémprises
anxi ety, mpod di s pol ar
di B¢ ragltatgq OB DS ea@?gp%wé CraaSFEi Spptoms, mood
COgmtbME n@ge&% dRd Posi PARtiS syr@itmBeur odegener ati ve
di sorders, conprising mnistering to a mamal an
effecti ve anount of the conmpound having the fornul a

I 4 4 i.aze ' -
i RER6d hrpad R L pertin BB RLRECE Blechlable salt i
r edihyérdcliloridg) saltm 1 V\,her ein the synptons or condition
conprises anxiety, agitation, hostility, panic, eating
di sorders, affective synptons, nood synptons, negative
and maked ofteathsy sthedst @e%)yﬂiﬁto(ﬁﬂ&. codditibh assoeiatea vithSchizophrenia,

regited in Claiim1 wherei ar uticall
ac %‘T“é‘ﬁ’l XL, fiel?rgssé?ndirﬁﬁ}gii F‘gr‘?lﬂgg‘é‘gwders blg‘)la‘" mania,

bipolar depression, cognitive disorders, psychosis, and neurodegenerative disorders,

comprising administering an effective amount of a first component of 11-piperazin-1-
yldibenzo[b.f][1,4]thiazepine or its pharmaceutically acceptable salt, in combination
with an effective amount of a second component selected from one or more other
therapeutically active agents, benzodiazepines, 5-HT 4 ligands, 5-HTp ligands, 5-
HTp ligands, mGluR2A agonists, mGIuRS5 antagonists, antipsychotics, NK1 receptor

antagonists, antidepressants, or serotonin reuptake inhibitors.

5. Use of 11-piperazin-1 -yldibenio[b,f][1,4]thiazepine or its pharmaceutically acceptable
salt in the treatment of schizophrenia, dementia, anxiety, depression, mood disorders,
bipolar disorders, bipolar mania, bipolar depression, cognitive disorders, psychosis,
neurodegenerative disorders, anxiety, agitation, hostility, panic, eating disorders,
affective symptoms, mood symptoms, negative and positive psychotic symptoms
comprising administering to a mammal an effective amount of 11-piperazin-1-

yldibenzo[b,f][1,4]thiazepine or its pharmaceutically acceptable salt.
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4. A method of treating at | east one synptom or
condi tion associated with schi zophreni a, denenti a,

W@e0os002586 depr essi on, nood di sorders, bipol ar PCT/GB2004/002783

di sorders, bipolar mania, bipolar depression,
cognitive disorders, psychosis, and neurodegenerative
di sorders, conprising adm nistering an effective
amount of a first conponen; of
11- pi perazi n-1yl di benzo[ 6 ﬁ[l,4]thiazepine or its
pharmaceutically acceptable salt, in conmbination with

an effective anount of a second conponent sel ected
fromone or nore other therapeutically active agents,

the AzmdinsacepicabsSompmsitibn lcémbiigagsiseftdetivl arlBodrit 98 Sompound of
HT | D ligands, nd uR2A agoni sts, nmd uR 5ant agoni sts,

an P$@9% otics, NKI receptor antagonists,

antldepressants or serotonin reyptake inhibitors. 5.

Use of 11-piperazin-| -yIdibenzPFpTDMH,4]thiazepine or

its pharmaceutically acceptabl salt{ in the treatnent

of schi zophreni a, N depr essi on, nood

di sorders, bipolar/dis bi pol ar mani a, bi pol ar
depression, cognit psychosi s,

[ ety, agitation,
hostility, panic, eating \ , affective

synpt ons, nood synptons, negattwe and positive

psychoti c synptons conprisigg adm nistering to a

mammal an effective anount of 11-piperazin-I|yldibenzo|

/'] bd 1tsé]htaﬂh@é@tﬁiaﬂ? afdeplabR sRIDRBMEONTt Satdsy oRGIHARRARL R ally

sal t har maceut | cal conposition conprising an
ef%@@ﬂﬂ@%cﬁﬁﬁﬁﬂilbﬁm%he conpound of Fornula | NH | or

its pharmaceutically acceptable salt together with at

| east one pharmaceutically acceptable carrier or

‘di Theeampozition e resgepiostlainoh whsremgbé pleesmiaceugtaiymcteptable salt is

wher harmaceuti cal ly acceptable salt is a
%d%&&nﬁpg?@%%ﬁ%alt

8. A method of treating at least one symptom or condition associated with schizophrenia,
dementia, anxiety, depression, mood disorders, bipolar disorders, bipolar mania,
bipolar depression, cognitive disorders, psychosis, neurodegenerative disorders
comprising administering to a mammal an effective amount of the pharmaceutical

composition of claim 3.

9. The method as recited in Claim 7 wherein the symptoms or condition comprises
anxiety, agitation, hostility, panic, eating disorders, affective symptoms, mood

symptoms, negative and positive psychotic symptoms.

10. Use of the pharmaceutical composition of claim 5 in the manufacture of a medicament
for the treatment of schizophrenia, dementia, anxiety, depression, mood disorders,
bipolar disorders, bipolar mania, bipolar depression, cognitive disorders, psychosis,
neurodegenerative disorders, anxiety, agitation, hostility, panic, eating disorders,
affective symptoms, mood symptoms, negative and positive psychotic symptoms in

mammals.



8. A nethod of treating at |east one synptom or

condi tion associated with schi zophreni a, denenti a,
W@e0os002586 depr essi on, nood di sorders, bipol ar PCT/GB2004/002783

di sorders, bipolar mania, bipolar depression,

cognitive disorders, psychosis, neurodegenerative

di sorders conprising admnistering to a mammal an

ef fective amount of the ph?ﬁnaceutical conposi tion of

claim5. 9. The nethod as récited in Claim?7 wherein

the synptons or condition conprises anxiety,

agitation, hostility, panic, eating disorders,

af fective synptons, npbod synptons, negative and

podist iof &1 -pipprat i -gldhenpt{ BAEL 4 lifazeplne infhe nd@ufacture of a

phar maceutical, conposjtion of claim5 in the .

P PR P OE e Bt She e G HEM B adc dspression, mood
sckiissaehy;, BipbRr dE6IIeR] bifolatixiig bipol4elRpRESd R Bogri@RUisorders,
di sorders, bipolar disqgrders, bi olar,waniatf%ipojar_

de PFPESSTIdmeurogeasneralee disasdateiepsictypagitatignihestility, panic, eating
negs ] r e : :
o K gy P s h POl peyehotic
sy fPRBRES IMpelmspt ons, negative and positive

psychotic synptons in mammal s. 11. Use of

[l -pi perazin-|-yldibenzo[ /][], 4]thiazepine inthe

manuf acture of a medi canent for the treatnent of

schi zophreni a, denentia, anxiety, depression, nood

di sorders, bipolar disorders, bipolar mania, bipolar
depression, cognitive disorders, psychosis,

neur odegenerati ve di sorders, anxiety, agitation,
hostility, panic, eating disorders, affective

synpt ons, nood synptons, negative and positive

psychotic synptons in manmal s.



