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TI TLE OF THE | NVENTI ON THERAPEUTI C AGENTS BACKGROUND
OF THE | NVENTI ON Schi zophrenia is a debilitating

wasyghsador i ¢ di sorder characterized by a conbipgiatiQoogafos3se
negative (blunted affect, w thdrawal, anhedonia) and

positive (paranoia, hallucinations, delusions)

VSN as marked cognitive deficits. Wile
TITLE?%@%‘%@ ogyﬂ:éﬁschi zophrenia is currently unknown,
THERARBUdIC &4sleNdBpears to be produced by a conpl ex

I nteracti on of bi ol ogical, environmental, and genetic

factors. ¥ﬁ i cal antéﬁ}ychoticsformthefront l'ine
BACKGRQURD{QE R VENTIQH; zophrenia and nore recently in
bi pOl @ch%@@feﬂ&hs aldebiivAing pspcHigrid A%oeder 3B:i‘ra€t6ﬂfﬂdelfy £combination

or s FinRa Higeh SRS AR rori )P ParE e bR, nfucinations

delusioat)ygympadmaad wpl us harked cagenive deficitse iWhile heaitiokigyenf schlzophrenia is
current} xﬁ(‘ﬁo e{l'lte%ls%%ef dﬁige%rrs %’b?ﬁwdgbecf l?)I & %%ngx mteraﬁtlon of blologlcal

sconti huat1 on pat 1‘en
envxrorancsmalt arsf ganetio fRolars. hAsrpicat atjpsyehadies dory th@|fra9né lbmp in she ‘treatment

of schxﬂﬁh@rﬁ@én@tﬂbf&%y@lﬂ tih Qﬁpo@éﬁﬁﬁﬁ&ra HHWV@P%HQ 8%\ sehizophrenic
IS thought ({/Ilethelral to.ac

patientgreinoh qélﬁtes’oté‘?at“? By eyrrply pxal Fible ¥ BRAiSaEeN SWEYE there are a mumber

of atypti@pﬂmpaﬁ:haac agehts; SUlirgdrolyi avaibabil] these agens ouffer ﬁﬂmseugh rate of
e uce

Gon R T A ot P L B Vi YL
safety/tatévzdnh@ Atgpicalf dngipsychbticd podsesse lpghmnzg:alqu/wietlaisdh@ught to underlie

o a5 GO 9SPSR 1 Mt ST ED2

serotongty § HEpyeceniadal Theseaetivitighproghest spand ?fﬁ§@§b/rfé1t jegative symptoms but

also coﬁttrmﬁtégbtad{/&s@ﬁdéﬁggct% a‘l"ﬁ%’ste\ﬁﬁt/&s@ﬂﬂé@ﬁm@ [Hcﬂlded?@%lm g@ﬁlh/metabohc
ors ation ou e, associ.at e

effects gﬁ%\%}s i bppsbliaf a&.tbsﬂg%ﬁn&r%ﬁag 5@3@@% Aagaqim ¢ histamine H1

receptofd) séari-mearnidat effeqs atdsproiedn segetidr (\ll&i)Ughpw Bemsdciated with

antagor&@%ﬁ?lﬁﬂn@%mﬁrrgg%)g?rgf g?&jatl&r:l é hog?ﬁte{g ?ﬁ?cﬁ‘ied with anta%(gnsm atal
adrenergiv andeangagonisor atdtistpiniel H hrﬂcqsmisys‘d hml c%m@‘@nmg)awmdmt (thought to be

assoc1a %t\];,ﬁ{ alﬁg%drgﬁﬁ& %ﬂs&?ﬁﬁé . &é‘fﬁ%&)o% ?@g there is a need in the art

ecrease rse SI
for awmwyervtwepmmbmrv Eapy @%eﬁiltw%wmtpwﬁ, fiegative symptoms

and/or @écr@BEREMVePset RS GFRRWL I C agents which are atypi cal
anti psychotics and which are useful in the treatnent

of neurol ogi cal and psychiatric disorders
SUMMARY OF THE INVENTION

The present invention is directed to therapeutic agents which are atypical
antipsychotics and which are useful in the treatment of neurological and psychiatric disorders
associated with dopamine D2 and serotonin S-HT2A neurotransmission dysfunction. °

DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to compounds of the formula I:



associ ated with dopam ne D2 and serotonin 5-HT2A
22344 neur ot ransm ssi on dysfuncti on. DETAI LED DESCRI PTI ON OF
wolibs/ 1 MNTI ON The present invention is directped/iig2008/004336
conmpounds of the formula I :wherein: Ris G -6al kyl,
whi ch is unsubstituted or substituted with 1-6 fluoro,

wherein R 1 and the hydroxyl—group on the ring are
attached to the sane Co‘,arb

t thereof. Wthin this
tc@rpounds

enbodlnentf?kh\§ i n¥ent\ on /A nchudeg

wherein R CLrSa TTth i s urdubstNTTK

substitute | uoro. Furth i t hi

enbodi nent , the presepnt invention include

wherein Ris selectedfromthe group consi st1g of :

(1) nmethyl, (2) ethyl, (3) n-propyl, (4) isopropyl,

(5) trifluoronethyl, and (6)ytrifluoroethyl. Further

within this enbodlnent the present invention includes
Wmﬂﬂ%onpounds wherein R s nethyl Also further within this
R1 is Gyngudkly1pwhich is hxesumtﬁa&ﬂtorlsnmnnmed)wmhrieds fldes, ediereinRdsind the

IS et Al so further within this
5 hydroxmﬂeur? ﬂaﬁie ring,re ﬁﬁé%*@mto theSaRY BP9 des conpounds
or a phivaeaceuticaRy lasceptabld sadrtherevhyl . An enbodi ment of the
p;_esegva\hﬁvtgﬁt In&{bduggrge&g %r%gﬁﬂg%})ql%n%clﬁ&]e% cfopr{p%l'l& wherein R1 is

ereln

C1-3allof v higle o ubRiyiod g e NG Wih {-8 Wamgof - an
embod 'Pﬁ?ﬂ%r thhﬁﬂﬁlsm\{meﬂt Nihe 'f)?és@ﬁ't 1h0&1ti‘6ﬁ‘?§clﬁ@émm§nds

of .the erelrn I's defined herein;
10 wherein R! is selected from the group consisting of:

(D) methyl,

2) ethyl,

(3)  n-propyl,
4) isopropyl,

15 (5) trifluoromethyl, and
6) trifluoroethyl.

Further within this embodiment, the present invention includes compounds
wherein R! is methyl. Also further within this embodiment, the present invention includes
compounds wherein R1 is ethyl. Also further within this embodiment, the present invention

20 includes compounds wherein R1 is trifluoromethyl.

An embodiment of the present invention includes compounds of the formula Ia:

HO
R1

Ia

wherein R1 is defined herein;
25  or a pharmaceutically acceptable salt thereof.
An embodiment of the present invention includes compounds of the formula Ia':

_2.



or a pharmaceutically acceptable salt thereof. An
22344 enbodi nent of the present invention includes conpounds
woofood/fxaodoor mula Ib: Ib wherein R is defined hermaig2oosan43se
a pharmaceutically acceptable salt thereof. An
enbodi nent of the present invention includes conpounds
of the fornula Ib': Ib" wherehn R is defined herein;
i

or a pharnmaceutical | YOaccep e salt thereof.

Speci fic enrgdi pf  t hd esent_inventjon include
a conpound At ‘h seN ect &d onwfhe\ @onsi sting
of the subject Rergi n and
phar maceuti cal | yNacCwpt abl e sal ts thef eof

i ndi vi dual enanti onerls and di astereomers t of . The
conmpounds of the pre ®nt invention may cont'3 one or
more chiral centers and can thus occur as racenmates
and racem ¢ m xtures, singlegenantioners,
ster r|c m xtures and i ndi vi dual dlastereoners
Where% i i§id Sﬁ%ﬁ hegSifmet ric centers may be present depending

or a phapdtetificllpatesptatdd sdlhdencaf.i ous substituents on the
nmet.ri c

s wiobeRahe SRR Rl Ribdie somppundyef g o

is intended that all of the—pQssible optical isomers
and di astereoners ingQgn xt and as pure or partially
purified corrpounds arle i nc within the anmbit of

this inventi on , eseng | entfA on\i s agt to
conpr ehend BI i sWrer’i ¢ f Ord of Nte€e donpounds.

The i ndepe /MNEses of t hese\di-dst ergsmBes or
their chro ogr aphi d! separati ons may be ed as
known in the art by &bpropriate nodificatioh-e
met hodol ogy di scl osed herein. Their absolute
stereochem' stry may be deterpined by the x-ray
stal L ography of crystalline products or crystalline
whereln ldp defimeskheseithi ch are derivatized, if necessary,

ora phﬁ‘#rﬁzf&eé‘txdaﬂ?&@é’btptdbq)é‘ia@t' théfgf.an asymetric center of

known bso e co uratian de race ,
10 mi Xt u lﬂlgn&wtﬁbgaﬁfasmrfav%lené%fia$eaﬁeaip95n§nmth? fpgmula Ib
i ndi vi dual enantioners are ol ated. The separation

can be carried out by net wel | known in the art,
such as the couplingllof a e
S\ N~
R? N— N N T
HO"" —
o)
Ib’
wherein R1 is defined herein;
or a pharmaceutically acceptable salt thereof.
15 Specific embodiments of the present invention include a compound which is

selected from the group consisting of the subject compounds of the Examples herein and
pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.
The compounds of the present invention may contain one or more chiral centers
and can thus occur as racemates and racemic mixtures, single enantiomers, diastereomeric
20  mixtures and individual diastereomers. Additional asymmetric centers may be present depending

upon the nature of the various substituents on the molecule. Each such asymmetric center will
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m xture of conmpounds to an enantionerically pure
conpound to forma diastereoneric mxture, followed by

woesBpsiiabioon of the individual diastereoners by@Eyenda@asse
met hods, such as fractional crystallization or
chromat ogr aphy. The coupling reaction is often the

mdeperlc%n@ggm&mfgfmg %é ? a1 SI0s 2tk & feRtdndbE® fﬂa? A o{h}féﬁfogseigﬁio%tical

eroneri c derivatives .
isomers and diastertonmers imemixgures anrhan puserer Barbyll)cpler mjfounfgare included

within 8d&ehbi¢ Bf i 1n(/§1§ticﬁinu el'he?g@seﬁﬁlﬁ%ﬂtfbn% ¥ledh€oRbmpiéhend all such

) conpounds can al so parated directly by
isomerforRt P bYCEH#BPeHERods utilizing chiral stationary

phas esrhewﬂd@ﬂa:naatthsaﬂhae@@ of WRbkd disnemamers @ﬁtﬁelabmomatographlc

Al tern an enant joner, of a conpou
separafig G SR RRETE Rt I ddy rPRBUTELUB Ao et grethodology
disclospdihereft. aTltelur@snhnteestembdlen‘nstr)emgg bt detefmined\wy the x-ray crystallography

of crysFa‘PﬂI '?Cé 8120@%’%1"%% hﬁ}gﬁn 4 {t &H%mré &r{\}aﬁﬁ&{ §¢ neAéssary, with a

ap pr ose O
reagenhfaqmﬁgemg as asmamempr esinter of bncbwm abrobe tc@lﬁgwsatm@ If d@ﬂbﬁed; racemic

mlxtur&l"(l)fQB? coxﬁb@ﬁﬂas%‘zﬂ/ b ?araé'd%ltﬁdft lite m@i‘w@ual @ﬁadtfémers are isolated. The

I s, defi1"ned dentif roug havi ng
separation ¢an b§ cazrledsma byanthodsorall kova in thfea Bh g5 thecpunling of a racemic
mixtur@bf %6@1@6&1&35 t@ﬁcﬁahhameﬁlal@qiukelbompcﬁmdftb ¢ednt ¥ diddekdtti@Sic mixture,

rotowEhy eppipfor P e PR i SRoBRE Westrerhriog, s i ractional

crystallizatida i ghmh&niograpktym Ttg: donplemgeredetivir iy ofta shd foune@ondf dalts using an
enantlo%{{??:'éllf' gﬁ&ta% cfr@rybalg 4 ugﬁ&?&gﬁ@ﬁ{: Xeﬁ&h@@%&rh‘éﬁz ?ﬁenvﬂet ddnverted to the

ers 0 uents
pure enaph@mm@alwagcr of the eddadaahiral rsidug Thefasemiq mvstaret@ the

compo@ﬁcﬁ%ﬁ%‘i’sofﬂe%bﬁgﬁﬁm b ehrbMafpehi ARk o9 GriliAXg Chiral stationary
or aC| H%PUdln I norgani ¢ or organic bases

ase
Phasesa‘ﬁ’alc |aée ¥Rt ‘}‘&aﬁd tespptivelyy apy gaptiomsef a compound
may bel dtm:lgecnbya stbﬁ@@éledtﬁ@lsyﬁiheﬁé Usth@ opticadlpOrd d1anting ahai¢ridl3 or reagents of

err i LRy magnesi um nmangani c
known§8ﬁf%uratﬁ%lhg\éﬂlgl}§°ds ﬁvoﬁgglg hl% {ﬂ um zinc, and the
| i ke. Alpappreciated by thyse pﬁéﬂtlsn thegirt elotdndakogemas used herein are

intendedab Ghdlide MRRGDEEHINE, bl PSRl iBdd. Sel1sBICY R, 38kt €162yl & defined to
inthe solid formmay exist in nore than one crystal

identifs thegseun a8 haying by 3at.Soonfecarbonstip aflipess Gfbranced aeangement, such
that C1Sgdlk s@evifivaly ihclnﬂtqodnaﬁhsraemyt incpropyl, a;oqxrppyabﬂm-dauqﬂ gsmbutyl, tert-

butyl, BRRE! 664 bPay APPHB S GLB SFT e L o S PR GRIPRg bited with
substituaitshay by umlrepmdenﬂg susb.sbatteq with chudtiple esmbessodfi soclasnhsements.
and baﬁfecte hea)lgl%g&n A lfff'écgﬁtablé lﬁ&lﬁ"qg‘fe?sr tglsgftp&’epared from
f% ? i"ne,

bet ai ne,
pharmaxewticatly bmbétt hqn tﬁmc brsanpasidsdhelufipigangrganic or organic bases and

morgangc g @%Fﬂllc%mdgogﬁﬁéiﬁé}hved%‘ﬂ %?%ﬁh@ﬁﬂs@&n%‘d@l@@mmmum ammonium,

am ne enedi am ne | - mor phol I ne
calmumcepwt m‘érf’ﬁra?w@ 1tlgvr9claﬁgrrﬁélung|rﬁ%rtg§%5ﬁ'és TPANGARGHSyROtassium,

sodium) ¥R 2h@nthegike. Particular embodiments include the ammonium, calcium,
magnesium, potassium, and sodium salts. Salts in the solid form may exist in more than one
crystal structure, and may also be in the form of hydrates. Salts derived from pharmaceutically
acceptable organic non-toxic bases include salts of primary, secondary, and tertiary amines,
substituted amines including naturally occurring substituted amines, cyclic amines, and basic ion
exchange resins, such as arginine, betaine, caffeine, choline, N,N'-dibenzylethylene-diamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylamino-ethanol, ethanolamine, ethylenediamine,

4.



22344

10

15

20

25

30

35

I sopropyl am ne, |ysine, nethylglucam ne, nof holine,

pi perazi ne, piperidine, polyamne resins, procaine,
wPros/Mee30 t heobrom ne, triethylamne, trinet hylicaltmmgg/004336

tripropylam ne, tronetham ne, and the |ike. Wen the

conmpound of the present invention is basic, salts may

N- ethyiJ %og@%‘m elq gﬂﬁgﬁb@&h%@éﬁ%ﬁ@l éll}{co‘?&ﬁﬁ:@t r’ﬁ?d dcﬁn@ g@aha%éhﬁ:ne

Ic and gani c
isopropybdraige lwsjhcbdéethﬁléiucémlltﬂe mﬂ&lmﬁmmr@zmmpm@ne polyamine resins,

procal&aﬂﬁmﬁk’ sSthebSHBhfine, %éthylﬁmn?et Bﬂﬁ@tﬁ&'l'aflﬁﬁ@ %1prBH§‘I§ﬁ1'1r§'e tromethamine,
cani gl ut am Cd OFl%qdrobrom c, hydrochl or

and thqglél@[ hWBﬁ‘? the cogpoppd eegrgsentnx&y?rglonﬁa gpéq,lsellts may be prepared from
phannzﬂi@ﬁtﬁ'@ﬂl?&U&d‘p@’bl@noﬂrﬂﬁdl@amﬁﬂ indledin@ Bivegadic ARINGredieatids. Such acids

inclua R EE RbeGierBHFie RerpiC ARG PR iy bhaggeyfonic fumaric,
gluconmnghwbmmemwr@brbmm; hytsodhlobic pisethjonkny dactic hhaleicg makhme) mamndelic,

metharBE‘]ﬂF&Eco rn'lli:cn %%%lcg%d"? ﬁﬁ%théjg%g)ﬂﬁ gh%h%?g cgllpe?'sgi?urlcl Eartarlc p-

& "Unde enc
tolueneshiéone apidusrukthe fike h Ba@mel@e ambpinentsi ceiiﬁwah@rﬂ’@ramlc,thddrochlorlc

malelc%(}ﬁ)g l‘l&f&l sel Burtc urdlY, YRS Birtalie @J:llﬁy ﬁ%ﬁﬂfe%ﬁ@rsﬁ%ﬁttﬁat as used

ying the invention is fhe use o e c
herein aﬁ@eqns%Sete th%"?‘ﬁ@"%@éﬁﬁﬂ@é"%ﬁ?&* RUFHIaR arerﬁ@agﬂ}sjagwnc ude the
pharma‘e@ﬁlmlup dSce@t&ldJ&ﬂ?tfs UExempHfyifg the dnwintibh édthe Dige 6f the compounds

| ca chiatric disorder associated with
dBCkm8§H5ﬁ$ hﬁ d§8¥8%on|n 5- HT2A neur ot r ansni ssi on

dysf unidteisohjectcompainde ate useftihines mathed oddeating meewological or
psychiaﬁ#f Blsbﬁm Q&B&%d%ﬁ%@hﬂﬂe bﬁ%ngggﬂo%rﬁﬁ 535104 anflrof;}Qnsmlssmn

ectl ve anount e conpoun addition
dysfungfiqnrintagraticrisyele psp manHnkdn Seechofsueh anhybigpn spm@rlsmg the

admini SFIBRI oF af VOB et drfGR Gf BfeCRfHoNAd.t I 4dagidiEbhRnAés, EfiRcially
resent fnvent ion. The resen i nvent | 0

humangia variepfiother mammals cpp pe freated acrording 1o e(ﬂaetgué op t%e present

inventio®di canment for treating neurol ogical or psychiatric

di sor e é)ug's%ﬁﬁn%r‘ﬁlon"‘x"s tfurth%?@?r@t@c?to%m%&%ﬁsfgt[ ﬁltg%gérgx facture of a

5- HT2 ransm ssi
medicaawintrﬁirst,reetnmgmfnsolnglcabwmsmclngtrla disongies assbcited Wish dopareime D2 and

serotorﬁrﬂg Hedi‘b{rgns?mg% ioh@h hfhAd &{d agﬁmgfs cHftiptising combining

ect treat resent net
a comp@@%@%ﬂhpyreéewamtlonmtfpap mwartwabcmw FMg, nal e

or f enﬂﬂe%%.lbjleatl 1208 thhRe g&yemmﬂle&isrisegeneﬂm/ 4 ®&Mmal, in partlcular a
uti Cca

human o B By BB TRy FIOEUladc] Thentien [nGrROgiHEally cticctive
amountimeans theadmaas pbtiresubjectocdmsand thas yall efivit drei bialogeal or medical
respon&%{ﬁr}ls &Eats%étgm b&iRdI UMY R & %gxng%ggfl{t %p%e researcher, veterinarian,
medical doctor or other clinician. It is recognized that one skilled in the art may affect the
neurological and psychiatric disorders by treating a patient presently afflicted with the disorders
or by prophylactically treating a patient afflicted with such disorders with an effective amount of
the compound of the present invention. As used herein, the terms "treatment"” and "treating"
refer to all processes wherein there may be a slowing, interrupting, arresting, controlling, or
stopping of the progression of the neurological and psychiatric disorders described herein, but
does not necessarily indicate a total elimination of all disorder symptoms, as well as the
prophylactic therapy to retard the progression or reduce the risk of the noted conditions,
particularly in a patient who is predisposed to such disease or disorder.
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medi cal doctor or other clinician. It is recognized
that one skilled in the art may affect the

wonewegi cal and psychiatric disorders by treetriusd008/004336
patient presently afflicted with the disorders or by

prophylactically treating a patient afflicted with

such diy %Q&%? Lf]bnlf%g)tsnlo%n £1dQGk kéfﬁ 1saim%lﬁﬁgd e rﬁt}ﬁlgass a ;t)roduct

COﬂpOUﬂ resen I nven used
comprisiag e speeifigd mpgredients dn therspeqified) ampemteraswbelbas any product which

results an‘?:@ﬁ? SeRdnBaefdnt HGhBindRdh Hthé sﬁéc%d’lﬁgredlents in the spec1ﬁed
i nterrupting, arresting, cant

rolling, or sto
amountsh Sugh tfgmeggsﬂahowo Rwﬁ@&flsql&gmgﬁl%aﬂ faf% %P%ompass a
producﬁé&ﬂﬁxﬁ%%@th@ Q56Vd PeEbdiat (@), and e inet® Qﬁgréﬂlént(‘ﬁ@ cles siikie lup the carrier,

NN ST N A e AT N

aggreggifongrfang itwo oomoredfiihe ingdredients kordfon dissomataxh of one or more of the
1ngred18r99 3&%0%‘5! ef gf Eé Sﬁ}e Liiohs!oP ifteatidi %B gﬁ)re ?frrt]he ingredients.

PStc I sease or disor
Accordlmmb%pharmmceta@ahmqséw@s af the nwﬁeéh@wntm BEBRPBARY

compoﬁ‘u@ﬁ HQHE by G@RRihSh @Smbbl‘fncﬁmﬁé Efe@@’nt'lﬂ\gé'n@i@h %HH § p'hE]rrﬁefé@utlcally
eci fied anounts, as uct

acceptablesiarier, By pé\emﬂeachl%w%%hl? 1¥fsrraFﬁné Maﬁ%‘ir diiuggt or excipient
must bé& Ekﬁnﬁaﬁﬂﬂé Hvithdhd BiEeigRdichtd of thd Sorfipbationiagd n@ﬂﬂ&laﬁeﬁous to the
il € e e RO AREE il PSS sout b
understaod tvmeamprositiiegt Cemnpoamiloft the irivesti¢n ongpednenef{asgompraind of the
1nvent18PK>e h? @nJlgﬁu&ﬁ rn'egci of ﬁl é&@htl as any product which

ectly, from conbination,
c on‘pl hhatutidiey @ﬁthaggm@gmdsm agordange (il the DraseR iByentiqa as atypical

antlpsytblﬁkgfc@ ‘i‘ﬁa@/rﬁesdenflfnsi‘rﬁt@ﬂbei 'rr?e‘il‘ilfaﬁi’d dyQlelPkndieindthe BRI €n ﬁﬁrtlcular the
compo R s RS o rap o PSS! DS Sy B igh sy
antagoriia FoEldd@inine DlZ;i‘sdﬂditahiiiE&HU’QlAQ alCadranesiit feoaptont padel agonism at 5-
resent inve SHE: | 0 AN b
ir1n BRSO CACORTI SO PRIp U PR TR
phar mi&‘eutmspamty otlee gptdakg:bmpgamdﬂ sach agthose disclosed in U.S. Patent No.
5,532 359%'5'6%%‘151 3 01&39@’ ar?cPfa Qﬁ&@ 'Pﬁtent )\ bﬁcdﬁ%ﬁrjb stbﬁ3%§f(ﬁuhtﬂfshed

pi ent at1 bl e with th t her
Decempergl/e d P ¥k @e@respnbcmqmﬁ%&wwt HKReeied QBRSPS BiSh 2 gvith respect

to lncretaE\ﬁi ﬁl@l@lb@l‘l@ﬁhbﬂlﬂe b%l’fbloﬁlih@atﬁl@t& N@aferpdnd/ot sdl€aivit® RvicH respect to
dmini s

and ) r " nd shoul d be un
relevang GFGgH IR GNP G WTESRDBUREBH: PRERS A FiTg) Ay dntagonism
for dopamﬁldzr 0P, sﬁfot@mﬁdﬁﬁ@lﬂdam atieaergivendptors, paytislegonism at 5-HT1A

recepto& %nléiv\!vga aalfﬁrnut)éccor C th{s?a%{n ﬁ??ﬂ an-ﬁr}\%l k){otré/ ﬁ%sehl?)% this receptor

nCe I nven
profile ghg pieserit campopsdscato expastadey hpee @fé'lnwysqrr msetdvdcgnd negatlve symptoms

of schl hAo! ﬂgey r\é@énlt ?rﬂ??%hds Rrd 4180 @{ﬂecteh% B@Eélbﬁ&gl@{}velltta@rated The

mpounds o exanpl es had activ
presentrct@frmoen%arswaﬁpwe%maw @.lﬂ@ewr@wﬁfty for wgfﬁ gain and treatment

related metabolic disorders relative to currently-marketed atypical antipsychotics.

The compounds of the present invention have utility in treating a variety of
neurological and psychiatric disorders, including one or more of the following conditions or
diseases: schizophrenia or psychosis including schizophrenia (paranoid, disorganized, catatonic
or undifferentiated), schizophreniform disorder, schizoaffective disorder, delusional disorder,
brief psychotic disorder, shared psychotic disorder, psychotic disorder due to a general medical

condition and substance-induced or drug-induced (phencyclidine, ketamine and other
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ant agoni sm f or dopam ne D2, serotonin 5-HT2A, a2C
adrenergic receptors, partial agonismat 5- HTlIA

woreeeRiens and weak affinity at 5-HT2C, hi st amicraishhos/004336
and M receptors. Wth respect to other imde
conpounds such as those di sclosed in U S. Patent No.

dlSSOClﬂ\B\F/ﬁ fl%agftﬁst&c s? %%g lg‘égl%{ip ﬁﬁ% %)S)ﬁ%gglté ea%ﬁ fg’é‘}ﬁ@g 6),

psychdshpswhescednsomchJzMSls asdochited witk aﬁeqitvedhmdmerttrleé geactive
psycho§f§c%1:hgz%a%$tﬂle A:E?Pﬁﬂs t’&h%zﬁ?y Aias e&ﬁirﬁ"b@ilsbﬁex‘csts%@l'l b %]c)l’uzmd or

i oaval | or sel eCtIVIég
schlzoﬁyeglpr@e&on@btyrdésrcé@%rﬁptorrllé@%%@sﬁoglatqdm@én%/nchws tsmeh py @&mdepresswn

manic g%ﬁmuﬁ% 838rdef] Abhdiflkeys fis€@he ahd | dSHtIttéuﬁﬁh@@ﬁE‘sls%?hdrome)
erot oni n HT2A a ener

includipg bafiy G SONsF 1< heagaNG VP B0 AR N8RS Grad i psychoses:
cognitiwe disoadets includirgt demeriia Cassbiisted witheA bheiared sMisease, ischemia, multi-

infarct dg&%l%a é umaa§asgul?1r PIIO ie?n ?%Cs%k }ilIW &fséasg Pa‘i‘ﬁ%scﬁ‘[ § 81%%56

Huntmgtmh sn@gmsc \Raclsy dmm Cofutzfeldi-danoh rdeen:a@, pmhmt@irlwema, other general
medicat QPP&HQn‘ijssorasﬁlgﬁst%&oabﬁwe&élﬁﬁnﬁ 3#*%51"1@51@ dd¥RIoF o g@lrélzéted cognitive

resent conpoun are al SO expec

declmeh apxicty digarders m%w&ng peyfe plagss WiSORIer, agaraphabia. gqnéé&hﬁ%ﬂnxwty
disorddrEb Rt & IBIRRALIVE dibRRE JRhR zftﬁl:lat}iaﬁfé disorder, post -traumatic stress

currentl ke ed at chot
disord S BBRIAS BFeb SR G Ve o B TSI ADBD G FytFpos-fpduced aniet
disorddrragdahxigtyaduean iagieyeral medidaladonditioa) substngsyeddtedtiisbalers and

addlctlgé ﬁ%[a?r?grs? gm&lﬂﬁ &g%hggagég-@m&#eﬁr ru%) g&%sﬂ%h&ﬁ@rﬁ persisting

amnestucn@llsmdm @syebhtie dishrdsnonarpety airﬁ@rdztr tdlesmcgaciﬂpze@bnce or withdrawal
from s%‘ﬁk@ﬂh@lu@[ I?Hg%ia}foi %‘ir?ﬂi‘lte’[aﬁhﬁép carﬁlﬁbfs Z&ngn% nl'lefl%mogens inhalants,

di sord er, fective disord er, del usi onal
nicoting; %?léérphemxcgfilrﬁsvéﬁmqschm@aﬁﬂ@ranwm% qbs§ibh bulimia nervosa

and coﬂbﬁ@hﬂé%ﬂn@&tﬁ@fﬂé?d &ipdil £ Wisdeders] Uﬁodcﬂilét)r@@’@ @ﬂicﬂhdlﬂg desradsive
itian ang u staﬂﬁe i nduced or dr

dlsorde(’i)ﬁ’gﬁ"cf’%?? 1 ‘“%B‘?‘B 2 ﬁ"é’ﬁ%‘?@g F%St“?‘%/%“d post-partum
depresanmagstihetsims] syadpinet @M Beardnuoentintuabdysphast disoridan(PFOD), mood

dlsorde?pguézﬁ%a%égxg)al Hﬁ:\ﬁ?éra?cc‘ct irer 59(5 b &hﬁ@ﬁr&ﬁ%eq 91%%8 Ia?s%h?ers learning

ocl at 'soraers
disordess yergsive devd ppmentnk c@gqrpiqremplggmg@gpgtxc dlsorder attentlon disorders

including ﬁﬁérﬁ?atg&%quﬁaﬁgﬁflfms&g%g?m) mébrﬂ%cﬁdamraal MDA
receptoggglg éﬁ%@ %E %F?é 6% gep(ressam }'o(ggefg.glﬂﬁsgscg‘llghood learning

disorder@umdcldsarieas injeryl Boyemant dicbrades dﬁéludﬂgzdkﬁieﬁﬁﬁ afd akinetic-rigid
[ Ole

mirofl g AR aPE e LOABA AR D oGP
parkinsootsng ppigressiva sapr_dlnod;lharpngyymhs:és systmng afrophye caltisobagalr s
degenetﬁ?ﬁlnugdrﬁglsglﬁﬁﬂ&fﬁ‘ déﬁ?l?t?féc?ﬁaﬁ cf!e basal %znl%hg%ﬁlcﬁicatlon) medication-

, I SC
induceq, a@r&msamsm(émwe@rolgnmowéucqm parlinsnmisse, nepralenticgpalignant

syndrofie S@a$Sleptic-induced acute dystonia, neuroleptic-induced acute akathisia, neuroleptic-
induced tardive dyskinesia and medication-induced postural tremor), Gilles de la Tourette’s
syndrome, epilepsy, muscular spasms and disorders associated with muscular spasticity or
weakness including tremors; dyskinesias [including tremor (such as rest tremor, postural tremor
and intention tremor), chorea (such as Sydenham’s chorea, Huntington’s disease, benign
hereditary chorea, neuroacanthocytosis, symptomatic chorea, drug-induced chorea and

hemiballism), myoclonus (including generalised myoclonus and focal myoclonus), tics
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Hunti ngton's di sease, Pick's disease,
Creut zfel dt - Jacob di sease, perinatal hypoxia, other

wasogiabsomedi cal conditions or substance abusecT/us2008/004336
delirium amestic disorders or age related cognitive
decl i ne; anxi ety disorders including acute stress

(mcludﬂ&gﬁﬁ@% ngsgg&{lﬁll@!? ?st Qndd %ﬁﬂg&%&hg ﬁgs) Ahd 'd?gt&i}lg (ﬁm%fu%%{g generalised

dystonigi syioh dfetodlqmﬁtlc dymmrug«mduegctdxﬁt@na,dﬁmptmm%tom and
paroxyfHaX Hfsttymg' a%ﬁrfg@efl d ﬁ@ﬁla%hcfpg‘soﬁbﬁharés‘ﬁﬁﬁhf6r6rrﬁﬂ@f%'u?ar dystonia,

substance-in uced anxj ety disorder and anxiety due to
spasm@l@émhaman%ﬁreadwé@ﬁl@?lﬂlﬁowa shypionigndystoe rider’s cramp and

hemlpléglﬁ Qliyﬁi@ﬁi%) aﬁﬂn@}? dmgh:tm&ldéeﬁamm 3a&1h@@in@ﬂidﬂ@ ocular damage,
nce: | el i.r

reinoRgthy i HCH T AFAGEISH 01 f s e TS e BPEGREaang foss, and brain
edemagpamxéses; yndlslsep dsordetsaheludingénsotape matbnareolopsywi t hdr aval

from sypst ANGEs ﬂﬂh dt:hQ Fre bRt sch?z{@ﬂ?e%fa’rb {Bo¥ar d disorder,

cannabls cocal ne Cl nog ens ni co
depressipn mcuéhng)mn@lytdme&wn S@a@na elsressngxpmsip%kpmtum depression,

premerﬁﬁﬁ?l‘ngyﬁaﬂoﬁ@ (Pl\mea?ﬂdtﬁf @A&ltﬂum @sBﬁJrY@&@or‘aE‘ld(mﬁP !’éa?rhﬂg disorders,

i sord olar di.sgrders, i sor
pervaswaép ?maer&élpff g§§?r\ﬁac1&ﬂ§16raaaﬁtsc la@S?regg?rBwn.qﬁtqrgfaﬁ Higluding
AttentlbﬁUUWCﬁfHﬁfét’ﬂCQSﬁy Disor&eaaanRa tléj@lﬁéxﬁléﬁ;l ia¢luding Tourette’s disorder,

anx1et)P cﬁaorﬂ? ars 13529 Vlsaﬁﬁd)rog{: ?%eré] Iess(cg&gr omﬁé%ﬁf ive &1sorders

associatidswithl dememiuee AIIDSaiegmnBa,aMzhmdlec aJ Parbimdont’s dduntargton’s disease,

s BT RGS OLRE T SRk A S Pt it

1mp0rt%ﬂ¢§order attention disorders including

at t entyp QQpQ&ﬁb EinboliRek, aRd prekdny iflienRbH! Efovﬁd%@'ﬁ'@netﬁ@dj for treatlng
conduct di sorder:; (%)l receptor-relate ers

|.SOr
cognitiyge ‘éﬂ'tdiegsrrf%%%%s? m%%‘n‘ﬂggtﬁ afﬂ?ﬁlﬁ’étflfid!eﬁ‘gg?re A |°B‘§%V& amount
of a compaiind &fxhel pﬁd@éxlﬁiﬁﬁﬁerﬁlﬂdkPhﬂ&edir be@dtwmammers@y gemeitia, delirium,
ers I NC a ne S an
amnestff A e ang pBErIGed doBifle elRe SATp RSB et S s¥iflan ebthe fourth
editionpd the Regnosicjang (Ssatsncaimiaahuai ptMeatak Disooders (PSM-IV-TR) (2000,
Ameriddh qbg%ﬁﬁacthy %s§6b‘?£tgﬂls g’Yaﬁgfn Rﬁ'J I%f Wk&e‘s Qlcﬁa%’%%@f@ol E&at includes

ﬁ$% cortlco enera (i% soni s
cogmtl%ﬁ@ 173 1@@%qng)dea)ﬁgt1ba§ pu@aﬁlgpqssélc oEders and pgsielated cognitive

decllnefTB’CB ls:sea lh@lréirﬂ RN pacsgﬂlmeoalb@rabx(ss UfeludRS§ treatment of those mental

disord g e S R B R UL SR thr thore are
altemaxﬂvesmmmmlatmewr@ls@lpgiee anhd dlassification tsgstetka fori meraal disorders, and that

these s)hgg{, O‘J_é\{eo? gén‘i(‘:’ltﬂ g'ye%(ia gl LRl ?c'len% f%?p?é#{gg?s) ﬁa@rﬁ?e ten‘a c?gc{ntlve disorders” is
intende@do insduds’ ldcescymd@mhat s desprahed imothsn deagnegiwssoprcgnd

di sor g4g 'éﬁotﬂétss‘f)gbl?ik %%B%frﬂeﬂ?‘"{ﬁg gl;eééntsiﬂ@élttlf)ﬁ pr %1968 a method for

meakness I nclu trenors I Nesl as
treating gnaigly disergers, ggmpgglpg{ p@tﬁ;ﬁpste%qouay patiept igRsed thereot an effective

amount of a compound of the present invention. Particular anxiety disorders are generalized
anxiety disorder, obsessive-compulsive disorder and panic attack. At present, the text revision of
the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR)
(2000, American Psychiatric Association, Washington DC) provides a diagnostic tool that
includes anxiety disorders are generalized anxiety disorder, obsessive-compulsive disorder and
panic attack. As used herein, the term “anxiety disorders” includes treatment of those mental
disorders as described in DSM-IV-TR. The skilled artisan will recognize that there are
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and intention trenor), chorea (such as Sydenham s
chorea, Huntington's disease, benign hereditary

weERRg/eA03neur oacant hocyt osis, synptonatic chorgeus2008/004336
drug-i nduced chorea and hem ballisnm, nyocl onus
(i ncl udi ng generalised nyocl onus and focal myocl onus),

altemattl{/ &%ﬂ]é}ﬁ: éf@e?%o% ﬁgle [a!i Qgssﬁ% é?tgll(l}g?oral'ﬂgrltal dlfordera and that

I ng gener
these SW%WC&V%Wﬁh qad)dndaﬁyacrmf@ mggne&muﬁwsahm@rm dupeiey disorders” is

mtende@)@tnﬁ.nﬂlcfé hl&ycfﬁgrﬁé@ttl'la‘-i aF’é’@Js@tnlbe@ iAdthed ARNYER! sl oni a,

and fqcal dystonja such,as bl epharospasm
or onmanf ARINE sPagdic smbed lrgiiasthe areéewgm%lﬁpawm@aihed for
treatmg @Jhizoﬁﬁﬁehiasor p@%ﬂﬁims@b&tﬁ?ﬁir@ adistﬁﬂil@tehﬁg Y4 & bﬁienS irffig¢édRhereof an

effectiv AoHaLpT fETaR R Rl Presens Shy RO . hAHEar S Gheani or psychosis

pathologies mpdramoxd,agm“rgamtecb ratafoniche Lm;zlﬁ"feremtramd ssth;zobhmmarqyld
substarllcP]?ﬁdL{cgEE%}/chgc 88&%{1 3ﬂg Eéﬂt Whgm éﬁ&’? St ﬁ)le edigion of the

i nsomi a and narc

Dlagnoslmeardi Stetigtinab Mapugleof Mﬁéalthléaltdﬁﬁr{DSchﬂ chmk@ﬁﬂge%marlcan
Psychlégh@%lesgﬁsﬂlgloﬁomﬁm Qﬁﬂ‘)@??l‘e&ﬂileb ﬁ%h%g@lbﬁ& o) tﬂ%@i ifAtludes paranoid,
dlsorgaagﬁfl,é@gqtggé obplécﬂgtgg@patg S%@} q:fga elp_sf/g.) sglﬁae 1ndm ced psychotic
disordepr AB®B&T Hidtein, ﬂ*&&ﬂhﬂﬂchm@pﬁx@ﬁﬁ&fr peyiBoYis” rthudes ﬁ@atment of those
ot PP B OS5k 5 1 R 8 e v
alternativtet remérshatiDes, inosologlep endiclnssifi¢ayioDisgaernd e fqr merttalshydarders, and that

these S}glte%? five \Lvﬁﬁ }rﬂegi (ﬂg ar-lr H{)e%f‘fﬁ IFZ %'SSQSO RS 'theat@ﬁjn eE(}fllzoghrema or

rders 1 nc traumati c
psychogjp’ s’ér”é!éﬁdedctégmltldﬁv delgefﬂa@rtbat@s%%mbwmth% diagnostic sources.

d e Ment Qnotl% cSETRMbodim Nt Zhe] F@éntﬁnveﬁﬁbk 'pf@\@(ﬂ‘essa; method for
sease, Sth OCl onus,

treating] t A et"ie:i%rﬁ?‘l %é‘”é?ﬁ{:? ‘H‘Qéﬁa‘ﬁﬂ"? hﬂév}qg%r%’mé’ﬁ‘&mlgoggméﬁ“éteﬂf‘g toa

patient panéddahéra@f armfﬁsfctlaél amouhtvfa @pgouhd of gripeeieneinientidne Particular
ent J4nv d for

substarf EREH GO pRLa RN SRR B B e by egoiging amnesic
disordep gisy @wtic idisondss dr aivaietyafisaderahdused by substaneatabode; and tolerance of,

depend&%%l'ﬂ?%lggiré\pﬁ Jﬂfrﬁ §&l§bttad(§9§’ @f‘z{lﬂugé" QP ?{egélﬁ Uhe rie:xt reVISlon of the

nitive qlsor

fourth ealptm fche Da%&aloa'gfeawtaﬂ@wabmmw M%@@lﬁ@rde;&t(DSM IV-TR) (2000,
Amerlcﬁﬁ P§ﬁih§atr1é Aesdceation! BisBin@fondHC} vfdébl Eltdihgﬂdsttd t@Bl ®ht includes

perswtnw g%‘PE‘%&Q O%rtﬁlgfwg %%-?%t E:t(dz%lggram ?té%ﬂsgg§E% aéxeqelt% disorder induced
by substsseaebwat| o, tolddaive ndf depehdencponvt dithdawadl fgmosibstantéesalf abuse.

As used ﬂc—f%m' H)%ltéﬁir? u%?tgﬂéet k‘l’eﬁec%x%&rdgl% (jﬁld aﬁa cHgé P&&q’?&?n&%ﬂlﬂes
treatmegeef| thgs_e mﬁgak@s@rdh@ra@dnscrnbh@ in ESM \66@% Theyskilled artisan will
recogni?é 83f BReFeSare aNEnYGESndh&R1ATERE, RsoloBRS GndBRAtS ication systems for
mental disorders, and that these systems evolve with medical and scientific progress. Thus the
term “substance-related disorders and addictive behaviors” is intended to include like disorders
that are described in other diagnostic sources.

In another specific embodiment, the present invention provides a method for
treating pain, comprising: administering to a patient in need thereof an effective amount of a
compound of the present invention. Particular pain embodiments are bone and joint pain

(osteoarthritis), repetitive motion pain, dental pain, cancer pain, myofascial pain (muscular
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di sorders as described in DSMIV-TR The skilled
artisan will recognize that there are alternative

womENGhat ures, nosol ogi es and cl assi fi cati on pg¥%&EIGHT/ 004336
for nental disorders, and that these systens evol ve

Wi th rredi cal and scientific progress. Thus the term

injury, dl%chrrrx] 1Xftp%h§[%rgtwe elﬁf% b%?%&%{h@ g@g%g%l%,ﬁh%&uc pain and

PSOr e are
neurOpsthmmes I n anot her specific enbodi nent, the present

' nventlh%ﬂotﬂ%loéﬁegﬁﬁ niBRIHaH, he ﬁaréséﬁﬁhvaﬁloﬂrﬁ%\ﬁﬂé’s a method for
di sorders, mpri si ng admnlsterln Etle

treatinglaRdiy REPAINE AIPTETS QLR (IS IHAIY FICEST V6100 érﬂ&fé ﬁ@(g?omﬂ&atlons
assoma@édi‘t%@félmthn&’&ﬂﬁﬂxﬂﬂg E%ﬂﬁihhs@éﬂr@r to&l’paheﬁtyin dlesdth@eios aneffective amount

o oS Eh o P S5 RSE3R  F)Ersction i
Intemaneidali(ila)srslthfatlbin ef Dinengels and Rielated déalthhRrobleagr(iGDi 10) 492 World

Health %g%m%tm 1 nq d1§$ rcl&%lt Q’n S?ﬁg &%re@% #th-@urth edition of

|on

the Didpaystjyaod HetistigaldViarbsf L IR A G ymerican

Psychiftie Nd&disicH, v ARNRIH D@? Ero@m@s AldagHoS @8I that includes obesity in the
obsessi ve- conpul si v | sorder and lganl c att

preseneoipskeilagical {40 aFes e £3} candigone s st Biigad term “obesity
or eatlﬁgsﬁQ?I?/@_?gs@f_FlaRMRlll lﬁﬁéﬁsﬁbe dicglantike’sinekidde aeatineatof those medical

. - TR, e e
condiipriynd dipelr pveey & R etV b gf QetdRipan wit
recognizk alsatitlidre atei abterrsyise enmeﬁdatumsnmzslol(xglsmde:i@&flambnt dyatems for

generalt 11393’ @al %ﬁaﬁih%ﬁs ea}lnﬁ ltlYeﬁ (fdsk Eys@@gé %lﬁ g?éd?c{yi hid Sientific progress.

erm anX|ety
Thus thentﬁm debf:sﬁm of patingdlisqrilers agosisrederish exfgssing @@e&@k«ﬁ bie dntended to

includd l'ikeoctdh@[tlcﬂ's @Qdﬂ @%bfd’érsstﬁhhr 468 deschiBedPéther diapRBtit | *s@urces

fe g? tr quh&cgqﬂqg 3 es f%’ﬁl fﬁrtgnrtulag{;% ﬁ'bow q'@grr'éf {@Ipﬁ yention,

treatme’i?][tiolﬁtrfét , @frefigration ébrpeduoaﬁbn bﬁgﬂe?eﬁihﬁ deeeses, disorders and conditions
ef f.ectjy t
noted igjn P e PR cpreata £ RTIRHy<E: b LipBhE8 Bl wrevention.

treatmgnat doatrolyiaesliaradiopaorasdiction dif sisk gﬁme@écdemcamcatedrdlscams, disorders
and coﬁmgbl{stf if' o ll@dttl%g Vﬁﬁh kS eﬁfg' ‘Th@'&ﬁmﬁH&%s@ﬁffﬁe bracuie ?rﬁ/entlon may

otic sor text revision of
be used econghinationewith pwowowmh%%wgtth%tr%@e& RcveRtieuy control,

amehoMﬁBHaJ)r r@audﬁéﬂto?iﬂrlsl@'o!5 aiseaes 01( Mtio\&s TH) whiéf Q@mpéﬁiﬁfsl of @l present
I ¢, AssocCi @% i on.

SyC
mventigh e Mo b S v R e B Snne B S i et are
safer ocmbéd effictive thanrithéf dnogatonat Sdc}sotlherzdmg(s& miay beradministered, by a

route a{uﬂ gns %ngé] Cguﬂt ﬁ}i!l%?oq'hf ﬁé’e%qgéxjef’or déo%gg rané%‘ﬁsl?%‘f' gecﬁl%ﬁﬁélﬂf with a

compoundcaf the rptesolﬂt lnmr@nrreWthan a@pgl@pd@d @f the pcﬁésmrmmon s used
contem?gM' nkdsRwit Fbﬁe K 'rddr@ giref Hl‘uéérh Ma%aée%ﬁ@zgrbbﬁﬁ)ohlﬁ@ﬁ in unit dosage

re are al ternati ve nonencl at ur NnoSol 0gl €S and
form centaising sueh pihsh daips eacrihercomnoERd 8F %.@wammwem desireable.

However, the combination therapy may also includes therapies in which the compound of the
present invention and one or more other drugs are administered on different overlapping
schedules. Itis also contemplated that when used in combination with one or more other active
ingredients, the compounds of the present invention and the other active ingredients may be used
in lower doses than when each is used singly. Accordingly, the pharmaceutical compositions of
the present invention include those that contain one or more other active ingredients, in addition

to a compound of the present invention. The above combinations include combinations of a
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these systens evolve with nedical and scientific
progress. Thus the term "schi zophrenia or psychosis"

wo ®og/sesnded to include |ike disorders that areT/Uus2008/004336
descri bed in other diagnostic sources. |In another
speci fic enbodi nent, the present invention provides a

compomééd Bpﬁletp%sg}n{]ﬁ%ﬂt%, oy Bﬁ %ﬁ?oﬁee&ﬂ%xe&n% §8ﬁ1sgur§cl, %ﬂfjalso with two

or morp gthee agtivierromegndsh eklé@fvxsancoemoelods ofethg prasent loveralon may be used in

combu%‘?i@ﬁ%ﬂfjotﬁér JI{IES Q{a?aﬁ%rﬂlfsed Hl"tﬁ@bfe@@ntldarﬁ'illéhﬂélngrcontrol amelioration, or
di Sor ers ang{q dictiv behavi or s

r eI a
reductlﬁ?@ Te a%Fér?éﬁ?‘i‘ddtlo mpenads plthgpegsepfdpvention are

useful. psw&ll‘tﬁhérfﬁrd%SSmﬁjﬂ Bé a&hxrﬂmﬁie&tby honey adﬁlrmlaﬁ@mt bcymmonly used
ance o

theretcf coptskEp P Ohvos e BB & afmpatibt \BF BESeR nfipgon
Accordirgly, the phaimacewtical bempasitidnis of thet presenoinvehtdorDinahyde shidse that also

contai %chtrgmttﬁe‘%%ctl%aﬂgﬁedxet%&sl 2@%&6@6%9& ?%ng%@\‘gé et%re;gﬁ} invention.
The qul)t rptieof e sompahadjabibe ipreseridnvantian to thel seeersi actlve ingredient may be

varied B&d @il?&éﬂéﬂd ABBE Me FrechEL dbsalof @Qctﬁ'ifgfeaién? @bﬁé}ﬁﬁ)‘é fan effective dose
chotic disorder or anX|ety di sor i nduced

of eachs\cﬂy%%l?eavﬁ@é aBusdor axnRle| ViR R moun @Bé}}?d%ﬁ%?@t tswe%t.lon is combined
with anitiid dp@mathe fWedght Satis b e esmpburRisfiRe pRASertSBEENfiOh @ the other agent

will gefythfuy ol o R Bod 7 aisin @Wﬁ% S Aoy 2"t WBout 1:200.
Combiniatims ¢f r sompoumd of thb peesemt 1ﬁ)8m1bh/aimoth'5h ectsdei ihgredients will generally
also be%l‘iﬂlﬁﬂfk %J‘elmern?igf?&p anhfe tblﬁ? J gseaﬁrfef%cltﬁ/ %@Eé Y each active

res noso 7°es and Cl assification sys
mgredlﬁléirShﬁ’e]ﬁtt@IuSGdsorders and that these systens evol ve

W' th Wﬁgh&ﬁéorﬁ‘lﬁﬁaﬁﬁis%@ é(fmﬁou?lﬁ%grt ese-ﬁlﬂ Hﬁ/ehh@n El?cf Sher active
% nce-rel ated sorders, and 8 ive ars”
agents {ngy £ edmipistered qeﬁ%r’at&hy o] 1p|ggnjbnpgt5)rnd pa %1 tgp ministration of one
elemend ﬂﬁgzrblelpﬁdr td) cohdlﬁfendtoagﬂaﬂise@eﬁmrtheSdmlnilstﬁm@hhﬁbther agent(s).
speci ventl [ Qv a.. .
et hod FoRITRL. T Rhbigk miofifhal it S e e PR igon wit
other agempsawhizhtaré knoveeth bmlmneﬁclahm thé Stqutwmlemmnbr ofhendrugs that affect
recepto?%'igrgepfha{ Ql‘ﬁlegglﬁ& cﬁe@fﬁ@&c‘yoﬁfetgf aldnvEstkAde Bnafe'auge unwanted

jolnt pain {osteoarthrit
side effeety of taXicity ofghe é‘PmB%HWS ofihetpiesephinyention cBire sykiast compound and

the othéPHREASHAPbe BdtaBminTtefeu! élfHef‘lrUJo‘hcoﬁﬁtbﬁtQH&’lﬁ Qbﬁbn a fixed combination.
peri of eratlv% &FIH &g r.al sur&Hﬁ%} nec cal%p_ . h
chroni EOB%FW QP RE SOV S EOBR £ Bé@ ination wit

anti-Alelndhadi' saehts, béte- sp¢re&mmhlbiwmtgammapsreowtaiesnlﬁbm’snelMG -CoA

reducta{O kB2, N BPE R i BRLKAS HAA SN S5 RSBl hribodies.

excéSS|ve conpli
assoc |Iatae<dhct‘rmmdlmhnt therspbjiest wgapoadmmaysheeammyqdon@ombmanon

with se@&iVeSMyphBridle &fkibIAES Ahtifd cRdtlR CorRx REPAPRhts, cyclopyrrolones,
imidazopyridines, pyrazolopyrimidines, minor tranquilizers, melatonin agonists and antagonists,
melatonergic agents, benzodiazepines, barbiturates, SHT-2 antagonists, and the like, such as:
adinazolam, allobarbital, alonimid, alprazolam, amisulpride, amitriptyline, amobarbital,
amoxapine, aripiprazole, bentazepam, benzoctamine, brotizolam, bupropion, busprione,
butabarbital, butalbital, capuride, carbocloral, chloral betaine, chloral hydrate, clomipramine,
clonazepam, cloperidone, clorazepate, chlordiazepoxide, clorethate, chlorpromazine, clozapine,
cyprazepam, desipramine, dexclamol, diazepam, dichloralphenazone, divalproex,
diphenhydramine, doxepin, estazolam, ethchlorvynol, etomidate, fenobam, flunitrazepam,
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of a conpound of the present invention. At present,
obesity is included in the tenth edition of the

wo foginatd onal C assification of D seases and graled2008/004336
Health Problens (ICD- 10 (1992 Wrld Health
Organi zation) as a general nedical condition. The text

e oo S, L REIOR. i
halazegapp dwloparidels bydropgaieniiminrhmings Bdeuras losmaepapa.dnimejazapam,
maprotme er@l\’)lqgﬁ§n@ i1 ZGARS ephdaPbitd] hﬁ&prbﬁ&hﬁg%emgﬁﬁlé% midaflur,

resence . of chol ogi cal tor affecti ng
midazqlgrp; 1&5?40 ARG MY SobAMatEs Niiepa: rnertﬁp blige ¢ @}Zﬁpmab@ngmﬂm
paralde;hryd@qiardxgndet yehdbabital §>eﬂa;ﬂh@q>ebphtehaz¢:xe; pﬁsne\rﬁné nobarbital,
ncl udes %)eat hose nedj.ca

Prazep%{ﬂdpr8f“§81“6‘é’?spr888 bige pt)ﬂmFdﬂ"‘fBPaé‘?fcﬂ Wﬁcﬁam?wa Fisperidone,
roletang ¢, |seaxbathital, sertrahing | supsctme] wmatztmn tthieridazine thiothixene,

(¢}
s AR ) a0 LB, PR, o s,
trifluopgratines Himetagiae, tslyzypmn@me\zepm,twnhﬁ@mfa|zal@nl§>n ziprasidone,

zo1azep°a% %gﬁdén@ &a%grtﬁﬁx%reomﬁa cbhﬁalﬁa%m th@%?l atnm tHé liR&bk B subject
rs._associ gted with exces

compov ’é‘ﬁ)ﬂgﬁl adginigigre d’écP‘PJR%CtE)é‘n‘M‘uﬂt ﬁgsea ahxﬂ Lmﬁwgs pehras with

lighttharagydesleéuribeldstinml@aidrer di agnostu c sources. The Subj ect
n a nethod .for th

compoynds are fur
o v erpPRpREtidiaghe, W Biec] Eorfodlfh 308 PG in combination
with levesthpe §witbor sfithoutk sadéctivh extiaceechsalsiecatbexylakerihibitdr such as

carbid 9%?5&ﬁ£fﬁl¥ztaﬁquQf&¥Qﬁs§3 a§B eﬁﬁén %Hﬁ z?S ity drochloride or

use en |

lactate tsafl@aw%rmexmmM|(ber3h@¥qlbméirp@ﬂorldﬂ C@\iiﬁdﬂhlbﬁoréfsuqah ak

entacaﬁbfletlhe)@mhﬁmaw aieskiGHnSE AR adeflsH rd&dptorainth onlsts cholinergic
%ons in conbi.nation with ot her, agents.

agomst&, greepior f‘?]tég?)“rlﬁté’esﬁfoq)?ﬂ) SEGEPIOR aﬁtﬁﬁ Bats &gg 8opeﬂmne receptor
agonists eudhi asaléndemol, bionooveiptine, fenddopiang isdridg hakagalide, pergohde and
pranin 85 o BoUE 80365 e AT oy
pharmagentiselin decepfablensaltp far syamplenglentemohhydrobiomide, Hmmdm;gme mesylate,
fenoldoffeh M@sé@até‘tdakhé&rde\ﬂgﬁfo%hfo?ﬁe gﬁ@’g&@@ha@ latkD is% 88nd

are safer nore e trve t elt rug
Pramlpﬁ’f RE cogymanlytused ingg BRJ-8alt (0B be adm ni st ered, by a
rout e [aBgbthér cibodRA tlﬁ%ﬂ’ﬂ}éﬁﬂ dompR frﬂ'h@r&fe%ployed in comblnatlon

with a P RAR Ssf TR ?R?@ﬁ?tﬁ%ﬁ?n%ﬁﬁq‘?a'aﬁea%wmwa ¢ Benren
butyrophmmm dphenydbuty piper timeemplandolenticlhsseswf meuvolepios agent.eSuitable
examplg§ ggﬁheqyl’lgaszmeg {?&ﬁl&mg@ rﬁ@uﬁg mgﬁa&l&” tﬂdgrl%fylﬁe acetophenazine,

orm contal ni n

ﬂUPher@éwpmﬁmhe@ﬁzmh embtretbm@razme Suitahle n&a}mblés dEthioxaadieaes include
chlorprbl‘?\%\‘l@ bnd HISthHRAB) Pl.?atéxgﬁ‘) pld&¥" aacllﬁer{ﬁi’elﬁlllesi@ cAd¥apideAn example of a
butyropther%nae 1|s ﬁaloperl(Wi ! (}\rll‘l etxaglp?e gtp éjlplqenylbut}f/]plperldme is pimozide. An
example of an indolone is molindolone. Other neuroleptic agents include loxapine, sulpiride and
risperidone. It will be appreciated that the neuroleptic agents when used in combination with
thesubject compound may be in the form of a pharmaceutically acceptable salt, for example,
chlorpromazine hydrochloride, mesoridazine besylate, thioridazine hydrochloride,
acetophenazine maleate, fluphenazine hydrochloride, flurphenazine enathate, fluphenazine
decanoate, trifluoperazine hydrochloride, thiothixene hydrochloride, haloperidol decanoate,

loxapine succinate and molindone hydrochloride. Perphenazine, chlorprothixene, clozapine,
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present invention and one or nore other drugs are
adm ni stered on different overlapping schedules. It is

wdosg1 ot enpl at ed t hat when used i n conbi nat i gy/wg2068/004336
one or nore other active ingredients, the conmpounds of
the present invention and the other active ingredients
] e
halopetrm(ylg 1%o%iﬁ%nd3 JRQ%A@&ne?agg gérﬁhl%?rg’ceuﬁl caﬁ&lci:] (s)l#g g d1‘hus the subject
compoutd tnla}a bpemplayed um@nbm@hon wﬁh@G@OPh@g@n@m&@me@ﬁh arlnlprazole

amlsul&n@e gﬁ%igi@{ég BH&%S:rrlggg!r:] ;‘[ﬁ érf&ﬁfﬁi(l)ﬁrﬁ?o_?%?lgb ge@&-ﬂrbﬂf‘xén@ @ozapine,
diazepgnyl pwawawsfawpﬁlen%@ Daloprrdal; lsyadape: lazf%%paow&h pgnsgrgzide,
levodop4 €J$tﬁl@hrbldbiﬁmlsLQﬂiembkalﬁlﬂb,ymWOHHaﬂﬁQ nedlhelolde] hasagolide, olanzapine,

persol i RRezintneBoP e Prdingstisciepb rlipRagfi, ipirce
tetrabehannes; trilexyplgnidyd, theeslazine cthivthirertd, orflwipetazotehoeziptasidene.

t hat q{lg &%gl‘del'hgo&l gl’llp }% efzp&rréé(c{u%?We‘delﬁlgeg&f)m’c?mbmatlon

anel i orati on, or
with ancantiddeniressantios ﬁnuﬁnmt}mﬁmb ifirdeding nengpingpkrdnayeuptake inhibitors

(mcludir% %@Hh&@ﬁnﬁfe%k’ﬁ@fckﬂmd @é%ﬂdé?ﬂf BRincE e 98 i AP KelR&tive slerotonm reuptake

nistered, by out e anount n
inhibiters &SR kb ﬁ%@r&aml%%léﬁssdmﬁéwéwfgw §E\$‘d§ﬁf‘ﬁ l&%ow qfmonoamine
oxxdas@(RIMWprHﬂot@ﬁlrid?ﬁ ror&lenlink W@tﬁldeﬁﬂhlbﬁ@@QSngl NOrtlt:di’tﬁ)pin

ctes L BHRLCHE SRR R0 s or e RhSoC b L] 2
antagomiets) ampxcaigmaetleprﬁssants beambdiazepined, 6 - T poagooistedoraintagosists,

S f :
L L
agents myldlge aynairipsdingnel o Pramdies, e i drp i RrA inef FnddFimipragdrg; amoxapine,

des1pra9f1n@%%r6tﬂ9{eeﬂbﬁ tylnq@&ﬁf ﬁb{r}b lﬂ{é ﬁﬁ&ﬁ@ﬁkVﬁu%%ﬁu&f paroxetme and
eac en a

ertrath 1§qﬁ:érbfgf<%§§ml11 gﬁt $r6q,y ?}@r%wﬁ rgﬁg aelﬁgvﬁllﬁe,atﬂgq g%.)mllée venlafaxine;
duloxe@@s Aprepithe; b@rgfmbnr lathiwn Ofefd‘zbéomo rmmdmhe (afld tvhexazir&s alprazolam,

chlord1'a%:§ %(1d|i8g8111a% %) cf]tlgr zefa%ogﬁzg\ﬁa h%Fazg l¥ra§%%%§ oxa?e'Bam and

prazepzab,dmspl:roxmtﬂes@gm gamrcmgndflpsaptromq;@udlthnamélq@}lmmptable salts
thereof' nvent| on and other active ingredients will generally
o be within the aforenentioned range, hut in each

case Ths cempeundsef the preset I@e@eﬂoamar/\b@ apnisteresihy oral, parenteral

(e.g., intRAGHIsEuIRE intFeperitonBalS v &S] ITAL Ilmlshmalciﬁmaﬁ@m dr Rifusion,

subcutagaw%nesggltéd;rgt\éggp gy and 1tpﬂ %éra%c r%llﬁ%:/lte 5 aly Wctn? suglmgual or
topical aslded ofadmihiderathainamd mby hé famuddted) akone loe mthemm sbigable dosage unit
formul§l C#ng ol ml &)%W #\t%]{ahhgn to%c }kgl‘éw% ?lel)t Qcctepl%ble (ﬁlmers adjuvants

mnils on (0] CCcor
and velgelos emnrommp éerreach rauge b@a wtratl@m elnmdditwnct@r’fhﬁ eatmgnt of warm-
bloode ﬁl%&%ﬁﬁfl a?gﬁ&% Sat¥itordls Aaftlk Qﬁé’@i} 8808t G Ke ?é,?'ttc., the

e subject |ndi’cations or other drugs that af
compounds of the invention are effective for use in humans.

The term "composition" as used herein is intended to encompass a product
comprising specified ingredients in predetermined amounts or proportions, as well as any product
which results, directly or indirectly, from combination of the specified ingredients in the |
specified amounts. This term in relation to pharmaceutical compositions is intended to
encompass a product comprising one or more active ingredients, and an optional carrier
comprising inert ingredients, as well as any product which results, directly or indirectly, from

combination, complexation or aggregation of any two or more of the ingredients, or from
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receptors or enzymes that either increase the
ef fi cacy, safety, conveni ence, or reduce unwanted side

wohbgplgsoor toxicity of the conpounds of the pcaagRbos/ 004336
i nvention. The subject conpound and the other agent

nay be co-adm nistered, either in conconitant therapy

dlSSOCl%thbn (pf ({%e or )1§neoq'e 8? {H%l 1H%%l:il%ﬂts JJPfr%H%tﬁerme %? ctl&ﬁeor mteract10ns of

compou I N COor |na
one or motd omhz h@rwbcnts Ia@emrgl,, p Wslé@ﬁb‘t%lpsitms @ret megared by

umfomﬂ 1r§t§ﬁ£t€ltyeb?§1 h{khthp b&ﬂﬁngﬁé%% 5 ROUGHGPRith a liquid carrier or a
K ACD

ors, I ncl udj hg 1 buprofe vita

finely dawée%mlid %amrcﬂr@o&mapé Sheed M eHSaiHy Bﬁngé%Bf&’H]H%tﬁPto the desired
formuldtfm. IH %@ﬂianﬁ@f@ﬁ@ﬂ%oﬁﬂ%sh@n&l@hme @bjeﬂt compoundtis ieluded in an

amountiuriEEioR rtdpet Ui Favy SSRGS posspitiseases

Accordinglgabopharmdcaesal @npsclons pf thei mes&asmvmtmlren_compass any
compo&ﬂ?@l &gldé b g{ir?nmg% %1 ggﬁgbﬁhcﬁ%ﬂ é*e%erﬁ QHV%QE)@QH@ l«12>i1§1*rrlaceutically

nergic a enzo pi nes, Iturates
acceptablgTcagriemt agoni sts, and the |ike, such as: adinazol am

al | ob
LT ?”hQngﬁgu@él QBfngbgtloﬁ’.J, Rehaed BFora s HahbeGRepared according to

any mesmtlg@@@atmt eo@ﬁ%éb%maﬁéf%cfwfeogf é@ﬁameusar Ir"BBﬁpBﬂt‘OLS and such

compo$IHERY @ Eont ik tonb aF hidrahgenlmﬂe&iclwdt ﬁ?d>m tlaxagroup densmtmg of sweetening
agents, &Iar bocl oral, chl.oral heta

SR eS0T Bh Asep St B sssEedeRls MPlORL Giaparie
pharmachiitaratly alagmmand@,alamdl:dw pteparatpng Hlabiqis cordain il actlve 1ngred1ent in

admlxtgée%?ﬂ?h&? tox"f(y ggﬁéo%ég]er&f:l& et th31 Rk suitable for the

dIC ora one

manufagtyse, eﬁwymtmffheetabl@mw be urconted o ey BBHRNGAsFaARYJmown techniques

to delafﬁﬁmtégi‘&t?on afr@ﬂﬂ)@ ioh i Het aﬁl&ﬂ@%ﬁdl 'tiﬁ@trﬁddﬁﬂéreby provide a sustained
enaZ|ne oxam ne uoxet.i

raze
action P88 & RRERRPoRA é?fﬁpﬂ%lg%ns iapi) HiSaRY RSP 595 Breseyfd as hard gelatin
capsuld%Wd{dﬁeﬁM Thewetive mngaascaamr@ are thixeldiwith arl meazsemmluent for example,

calc1unhg?§ﬁelba§ f(‘:g{}m %ﬁg%ﬁ?%e q&%bhn o(fl g %gﬁ% c%h%‘é ?fHeRa’m the active

mgredlnmtdannkeahwlth afater odenejl rn¢c1mmafm1e@amnliemea12té alnfiquid paraffin, or olive
oil. A%@Bﬁsr 4R énﬂesid?ﬁ 01BJ %@?i}ﬂ%dﬁ? dlgﬁiﬁﬁSE%dE%r&lgﬁW%901l in-water

xet erl api ne per pnenazi ne,
emulsignseprd sterle lnlsﬁéhlét?aﬂ?ﬁ‘tséllr ol e@gw ahﬁpemlewaw&’zm@ared by standard

methodd'kABAhGh thedrdt i ptyl i ne, quazepam quet i api ne,

recla IS erld eta seqo bj, t al .
sertr erf,g}ue %aret nil'llll?m( %p’lgﬁ]oggég “’8 ’préventlon,
treatmdnii cohtroly @meliofatian, aeratditoation Dﬁngld cfithe divaases, disardere dadheonditions

noted l}e%l? lz?héa dbs %{% §g 586@1{;‘%&5%3{ ﬂr{hggorm%s'lt%ng o his I1na/ent10n may be

uopera
varied \lrnewpleaqérammeecemnemabthe amqylpagf e p,@tlvezlggrgggpghq such tﬁat a suitable

dosage@lé'ﬁ)'isﬂ(ﬁﬂ%mﬁd‘e dTﬁéaiétﬁre %E&@ﬁt m&ANGe SRARIAGEd RNFatlchRr(@tnals and

ect conpoun

humanhiress of sycbdraatmensip dRgage o hprtq*réie@ém&s Ph#rraceyical efficacy.
The sel@Beld A8$age dePerris upbh Fhe desired therapeutic effect, on the route of administration,

and on the duration of the treatment. The dose will vary from patient to patient depending upon
the nature and severity of disease, the patient's weight, special diets then being followed by a
patient, concurrent medication, and other factors which those skilled in the art will recognize.
Generally, dosage levels of between 0.0001 to 10 mg/kg. of body weight daily are administered
to the patient, e.g., humans and elderly humans. The dosage range will generally be about 0.5 mg
to 1.0 g. per patient per day which may be administered in single or multiple doses. In one

-14 -



22344

15

20

25

30

light therapy or electrical stimulation. In another
enbodi nent, the subject conpound may be enpl oyed in

woenibinado on with [ evodopa (with or without a ma/eRvéspsasse
extracerebral decarboxyl ase inhibitor such as
carbldopa or benserazide), anticholinergics such as

embodgg?rﬁrt'h ﬁasa&g Q#&%S\%k legnél a%%}lf (2 g n{%ﬁexom‘ng #:rgf tl%h %eq‘%égt ifi another
embodmmrr abonti (o grte 260 chg per p@nt@tmp days and/tm\y@ anpthebembediment about 5
mg to ﬁﬁﬁl?%i‘ Aen® ger‘%%?s ?’g?ﬁ%ﬂﬁcaﬁ @&ﬁ?%s‘r?ﬁ%lﬁrgﬁgégpx‘éﬁérﬁ invention may be

i'ner g c agon recep %ﬁg
providesbingt sohidflosagedprravlation susdras sOmPEABSAEH %@&t@é@ﬁt% active

1ngred1@ﬁlt0 Bi &gﬁ ﬁﬁﬁ@atﬁﬁllt agﬁ@t&mﬂ mg REVDiREicdidnf €Thé pmlnd@@mhl
li.suri nax |1 de ram.pexo

composifiph miy e e W ol dEHOS efoaab@ﬂ?ﬁgoraaaﬁflgetww Be 5 me, 10

mg, 25img,t30em$ or0t rag, 200phgondsemigiactld ingestliapt &bt erabadrhinistiarion, the

compo? 681[;'%3}11?% bg p‘?&‘rﬁg&; ln ttﬂx %r?rp {JP{IBQ?S co*ﬁ[a%fﬁg g iéOOttoi 180 milligrams of the

active lhngmdc;mhlsocln del aﬁqupbfr @@l EﬁeSOn%&leOQt 250 208,12304 80@r4@0, 500, 600,
750, 8G9, 9%%@1&@0063%@%8?&1@% 1'n reﬁlé?@fbrstﬁé}s r{lﬁf)matlé Hdjustment of

€ Su oun

the doseaiamotyéaaﬁwwt R ITeRied. oo FPPaIdS ﬁ’;ﬁ‘éfd’ﬁd‘ prigificfageon a regimen of 1 to
4 times)he@/da¥, udk héenceldrit@icrPeh@ae, heterocyclic

and | ASFahB A L hﬁﬁ%ﬂﬁ%wﬂﬁf AL R Mustated n

the follewampl@enet aph Enampleaz Sreeting metevidls ankdIthe eqoiste intermediates are in
some CF§§ %hh%&lggy a\;ﬂaBL égrat,zefnrb% pr % :{&ﬁﬂﬁﬁ {bel’iterature procedures or as

nazi n nazl ne ‘a
illustratd heafbn eThx a@ppwd@fof this vantioremay be pcﬂpatté by employmg reactions as

shown ghi QerIrl&Mﬂg%@ﬁE‘?n&ngm 4du R eRng - staﬁﬂarl@ﬁﬁ‘{ﬂ?bﬁaﬁénﬂhat are known in

benzaze rne 1S oza I ne. An exanpl e
the lltemlfry 198 Sﬁ?ﬂ%‘hféedl g tbpafmggme&@l proggdures, nS&bétlt(ljlpntanumbermg as shown in

the sch_émgi'llﬁd%ﬂrbuhb(de@saﬁﬁ}‘ tetdigteits tlﬁt oxdiif @heI c‘lﬂnn@@ﬁlﬂmf&?ofor aharity, a

. indolone is no rQ s
single uRE A 1t Rt M et e comPing F Pe ar R b sCoTog e allowed
under the defpptiens lereidaidvat Rehetions wsed ©pgencrasgidn comphendsieehis invention

are pre?zﬂe& Bg?hg%r%}ewfgg&ts :;ag' gli?w glgtg)g g&[ygﬁﬁ nfd ngﬁs h@rehp h addition to
other stapdarg manipatims seefnas ester émcsrﬁ, elepwrge qf@s@wtngrweps etc., as may

be kno@ﬁsﬂhﬁtlﬁeram @f e)@aﬁmﬁdhm Q5k kAR @@@d&@dﬁenam ne

mal eat e, S%Qqui rochl r|d rheazmelb

enat hab S0 B AOT BrE ek b6 o rm i Gxample, by
mampdﬁ@tdﬁn&fﬂ%hbﬂltd@ts t Thest Mangngationd mtyhhﬂndd éut hrelmopmiddlto, reduction,
oxidarifE AR, pofRE, Ao BUESHRR ST BRIHARE Bamonty known tothose
skilled ¢ teapi. de shak opws ittodrdendirapy g mduerﬁosqgemgcr@aﬁmrsehemes may be
varied ROIERMY tHeSEL R of td' Wi & Bhivard®d Bacti S Frodhfs. THEI&Iwing examples
are provided so that the invention might be more fully understood. These examples are

illustrative only and should not be construed as limiting the invention in any way.
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22344 acet ophenazi ne, alentenol, aripiprazole, am sul pride,

woRg sl , bronocriptine, biperiden, chlorpr @eEzaid2608/004336

chl or prot hi xene, cl ozapi ne, di azepam fenol dopam
fl uphenazi ne, hal operidol, |evodopa, |evodopa wth
benser azi de, | evodopa Mﬁﬁ&rﬁﬁpﬁF opa, lisuride,
| oxapi ne, mesori dazi ne I ndol on naxagol i de,
ol anzapi ng, pergolide, perph%pa2|ne pi nozi de,

pr ampexo e, quetiapine, ri sper i done, sulpiride, o

ne, tgrohexyphg N, thi I ne,
NHL r_i_f_E?mpe e O IC(P{plr ségone
L hf podi ment, the Jub CONMPOUNCCHA,
HOpl oyed Yn combi natq on Wit hjan antl-depwf
anti-anxi@ty agent, including@ norepineph
i nfadgnoier s (i ncl udi ng ragem®ry arm ne gé

NH

racemic

secondary am ne tricyclics), selective? N—S
reupt ake i nhi bi+exs (SSRIs), nonoam ne 0y |
i nhi bitols (M reversible inhibit
oxi dase (Rl MAs erot oni n and nora [ reupt ake
(SNRIS\ coftisotrgprs rel eas Nacter
) ant adbnt'st s, *z '\A\q;‘{r{‘é onl/sts ©
HOEUTEKI ™ 1 recept or agonj Ms

anti - dep essant an benzodi azepi A agﬁ9|§éﬁaﬁfomer
al l'y 5-HTi artial agonists

ant agoni 95 beg|
corticot rGDpl n gsi ng factor (CRF) antagonists.
lude: _amtriptyline, clom pram ne,

9 i pram fe anfl thini praisi n
CH3clem' nN~—Tapr ot TtlNne, Nor<ri ﬁ§ﬁ§g§%§8 by ehiral HPLC)
™I ne; fl uoxetw flu i ne, paroxetine and

sertraline; isocarboxazid, phe ne, tranyl cyprom ne
and sel egf i ne; nocl obem de: venlaf axi ne; dul oxeti ne;
aprepi tant; bupropion, lithium nefazodone, trazodone

Step 1;31%9 (¥hd 2¥ %I AR -1y AFR| B, 7 GIUiRi Gl sB7RBRX1 8 S(4H)-trione

onazepam chl@razepatre, drazepam hal azepam

I orazepam oxazepam and prazepam buspirone,

off\l one and i psapirone, and

0 y Mgceptabl e salts thereof. The

conpou Qe present i nvention nay be adm ni stered

by oralf, parentjeral (e.g., intranuscul ar,

i ntraperitonealQ intravenous, ICV, intracisternal

5 ' nj eCtC;}?ngfm ltln(%ﬂﬁé @1’7 ﬁf%g&%%]9%§1 coﬂ&e%‘ffaie%rkulfﬁflc tac1|d (2.3 mL)

and wasqr,l K)l G mdoall2. larmlp @ﬁtmtaaiolutmn was @lﬂeédrﬁnmsq iant ®°&hscdht@pn of rac-(3aS,

4R, 58 n‘m/ '}ﬁﬁ)-fSOE)’Ht'J))@Ih%Qahyﬁk&-nH Y- n‘ié?%k'i’s%’indo‘lé’ll 3SWibRbI421 g) (prepared by
Osa g unit fornmyl ati ons Cont }élg Conven

modificain 06 ePrpsrdurrsdB denanssg haten o8 JE - %ﬁﬁg December 17, 1996)
in 20 niddpfincahs. After 1hr, 2-propanol (20 mL) was added, and the reaction was stirred 30

10  min (orange color dissipates). The reaction was filtered through celite and concentrated in
vacuo. Silica gel chromatography eluting with 98:2 CH,Cl,:MeOH afforded 4 g of the titled
compound as a white solid.

[FOX A

Step 2: rac-(3aS.4S.5R.7S.7aR)-5-hydroxy-5-methylhexahydro-1H-4,7-methanoisoindole-1.3-

15 dione
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10

20

25

and vehi cl es appropriate for each route of

admnistration. In addition to the treatnent of warm
wdregiads@ani mal s such as mce, rats, horses, gatitl©008/004336

sheep, dogs, cats, nonkeys, etc., the conpounds of the

invention are effective for use in humans. The term

"conposition" as sed herein is intended to enconpass

a product conprig|ng specified ingredients in

predet er m ne pnt s or proportions, as well as any
producgH esulNig, directly or indirectly, from
conbln}% M specified ingredients in the
speci fi anmountg} This termin relation to

pharnaceutical c@mpositions is intended to enconpass a

oo oeh @aﬁluﬂgpo? {3 §9§G7Sa’?atli) tgtlré]l{é'%ee‘ijhef I7Smetffi‘zpn%lsomdole-

an opti g rnert di ent’
1,3 5(4\P\B+thom(laﬁﬁ/g,pﬁ'(afdmmol)/\ﬂﬁashahoe@lﬂi tle;,zy,dla«mhowmoff eodor; Ballcka Eliza.,

Acta Pb13Hiak %Hrﬁ/aceﬁtr ('Odrq~| QW'ﬁgé)' Q@9-4‘8q’m ;ﬂéﬂi bP Hrous THF was added

nore, o

) lents,
methylmagngsiug @tqna*sip éﬁoémlaﬁ@ 30M sebtiondn THfe 1 ﬁﬁ’dr@w@mﬁsﬁer@rm an
addltloﬁil%mdf%etﬁ)mﬁﬁgné%ﬁurﬁ ®esthideRE1ueibn wak added. | DR @btRRE hr, an

f d I h
OV R ST T
coolmgOl!Sath] g.lam gemdsm_edamtiltweereaagrreailo@veﬁ tb Madmas somn a&mmawd. HI'l&e reaction
was qulgrlg)ct%ﬁa gVI&lgarC{ﬁLg Ecig |r §2§ }nrfe;(y 1 %n%lﬂ@fdargi% l%fﬂ %’&L &F V\%er was added,

necessar product
and thetthixtete syas sl ufedrwith 6HCh. anrlri mheM Hr emwuralwas drled over Na,SOq4,

ﬁlteredcm&ﬁfcsﬁtwe& '?@ gﬁ/‘éta' WEItRLRC ITHGORA W dls%owaaw g%iMe@H/ CH,Cl,

and A5 AOHEN BRI Te G b oTapagis dh OF WS ol

Accordlngly, the pharnaceutlcal conpositions of the
D.d

g@ltHgagﬁgde q%l-

yl]metlmmymbexm}m@thw-Sdamlmvtsab-hm:tludhexahvdroHﬂ&ﬂﬁameth‘anmad)mdole 1.3-
conpositions intended for oral use may be prepared
accordi ng to any net hod own to the art for the

gal conpositions and such
fromthe grolp
f1 avor®igas ﬁ ,

nore agents sel ected
agent s jcy' ordeT W0 provi de pharreaceut i el egant
and pal atabl e preaparations. Tablets ca the active
i ngredi ent in ad‘>dee with non-toxic

and (3a®h5§,gg%§gf?s§9'¢% Ol Pl 1S BX G RIGRL - 1-8Sip&hSin. 1
uraCt ure of tapl ets, 1he taplets
plohe agth h ethyd Q—)qahy_cgg-lpHr ﬂnmg_t,hanmsomdole 1,3-

dione technlques to del ay d|S|ntegrat|on and absorptlon in
the gastrointestinal tr, and t hereby provide a
sust ai ned
HO,

CH3™™ N—

/N N-s
‘ NN
—/

To a solution of rac-(3aS,4S,5R,7S,7aR)-5-hydroxy-5-methylhexahydro-1H-4,7-
methanoisoindole-1,3-dione (88 mg, 0.451 mmol) in toluene (5 ml) and DMF (1.8 ml) were
added trans-R,R-3a, 7a-octahydroisoindolium-2-spiro-1'-[4'-(1,2-benzoisothiazol-3-
yl)]piperazine methanesulfonate (191 mg, 0.451 mmol) and potassium carbonate (125 mg, 0.902

dione

-17 -
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action over a |onger period. Conpositions for oral use
may al so be presented as hard gel atin capsul es wherein

wo hes/agbsove i ngredients are mxed with an i nerﬁcﬁ@gjoah/()o“%
di luent, for exanple, calciumcarbonate, calcium

phosphate or kaolin, or as soft gelatin capsules

mmol)V\'bI%r J(]JUE)E %V&%%%%ltgg a pﬂf‘%ﬁfo?%& f‘l}ew r)éli%gv%(ﬂ frgm\('ﬁeta? 'TEY mixture was
pamthmad ézf:tfwenn edwl atdtate and Iwaterﬂnddhg ams&s@u@mwa@wawed once more
RS T R B o R ) e T
residueowapur gy ilica gsh sheomsto Ybf‘i HFJ&&(% H‘ét‘%&?g 40 give 189 mg of
a mlxtﬁfetomﬂitsrmWa ddﬂlﬁdﬁﬁdﬁfll’re éEBﬁvéSHBLGC(Chﬁ@IEBD@DQ 60% tOH/hexanes +

AR LN A O ————

yD)pipetaziik 1 ofl \rhdiRylfcypdatmagl)mdihytr Shydrogyd-methgliht xanydrarbtel7-
metha&?sro%cﬂ)l? @edlggf Qr?cﬁ 39&?4%‘: ﬁ?@ 75§'f3§ ;&%ﬁ%{g'f‘ é[gh(q 2- ben21soth1azol 3-

yl)plpelrazm 4- mbn@hssl&mﬂlcthﬁyl)mh@yarﬁ:byﬁrow-Stm@thalbﬁxa}ydro lH 4 7-
methar{or‘bﬁﬁ&ﬂil@-‘i‘@ -P6ns Ugﬁ\slteéﬂ@ﬁ]R ?SeglﬂR} -aht (@Rdﬂé)aﬂ Glrfsrlogl?zlsothlazol -3-
yDpipegazin- émlknf(thﬂl} ?bﬁ’ll%heéﬁ'dmﬁg’h‘ﬂ ﬁY‘i{Oﬁ%édn@PY %ﬁlﬂ%!ﬁﬁ%
methaﬂd‘lsfo;iigﬁﬂé}ﬂfs dlbﬁés llu-ﬂe{m@f @xgbdas R | '@Nmagmgm ma_(dr 1H,J=8
oy 7SN TR0 7 AG SEREE! B F2398, TR0 i, 1P LSy JERr A,y - 1.4
Hz); 3.4B¢t, BH, 1 ke5 Ha); 8t500d, bH, I A& Hz)eABAEdd, |HHe= 8BS )t 2.73 (d, 1H, J =
7Hz), $38%2.5 56 6 o (? fﬁk (¢ ‘i}@ai b?ﬂdd Q?lp?ﬂd 19 e 8?'2& M‘f%e— 14 Hz);

¥
174 (&) SHe) £Hians basyrigo? oo i) By12z§@;t?+%énlt 51 oo bl AR, 2HL, T = 11
Hz); 1.08¢, gﬂ)l ong (aumlgpuhﬁrs agh)o1 ; 97?/\zlhownt 56 .0%K0.bé e, m) HRMS
(B o35 Bl sk S SIS T, Rl 5503702 Ih B oA By (ki on

HumarpRlédepioss: _I_@H?I'JIA (nadtive) pam; @BC|9| Mg a2A|ﬁlS)I| ravisDarichM| SHTRX <10 nM;

e [ ai

D32 nfEREC [EMTETIRLIRIRT 47 iMB AT v 1D BERME: nBRG 644 nm.
FunctiemihPoiestyel€60) on Humghd&eoeptonst SHpll 4 EiGSks 98|(1A7%max); a2C 160 nM;

a2A mr’xerg\gbﬁquz aNINB298SAGED | q@g@nm Istihe Oy 3180 nM; hERG
r _patient per Hgt I nanot her odi.men

4000 %o@@RG‘% %Sﬂés)zsz((h& 2Rgr2- Gléqberﬁeﬁoﬂawl 3aﬂbplp¢fa§1@t1-
yl meti Ky RIhe RYTRAEh B hRO/L 5 d1By 1 hékah dﬂasglmaw RRtHaf61so@ble-1,3-
e, AR o CORPASLEL 089 5 PSRN 11,3
Hz); 7.846(truHal FCihHs),JGfBSa(s, 1dhdpr 8 $izpB. 2 ald; 1H, 5=nig, 4 $1HOD53¢, 3H, J =5
Hz); 3. %k& v :Jn@g‘g 3 :)en§4 & éﬁoﬁg[@ggg ’rb‘ {:d“f?iogfljﬁ% 682,59 (m, 6
H); 2.4Bds, d#ﬁv?déd{dd nk Jsol3.d Hb)ség?é’ (bod,nﬂﬂ AT oA 74 éddmj J=13,5
Hz); 1. ?@q%ﬂs (]n ”7@2 P 47gs, 319 'ifg7 (8&13 1'FgJ >3 %2)1%7@09 &R0419Y 1.06-0.96
(. 2H3 RS (OS5 ehld o COREU B 5335738 [RhrT et S5 bR
Compounds in Table 1 were synthesized as shown above, but substituting the
appropriately substituted rac-(3aS,4S,5R,7S,7aR)-5-hydroxy-5-alkylthexahydro-1H-4,7-
methanoisoindole-1,3-dione as described in the Schemes and the foregoing examples. The
requisite starting materials were commercially available, described in the literature or readily

synthesized by one skilled in the art of organic synthesis.
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wdo agedosnt

conpositions may be provided in the formof tablets
containing 1.0 to 1000 mlligrans of the active

such as 1, 5, 10, 15, 20, 25, 50,pchias206¥004336

150, 200, 250, 300, 400, 500, 600, 750, 800, 900, and

1000 mlligrans of the active
synpt omati ¢ adj ust nent of
be treated. The conpounds
reginen of 1 to 4 tines per d

e

i ngredient for the

y, such as once or

psage to the patient to
adm ni stered on a

Wi ce

Compggﬁjday Several methods for

Dﬁﬁﬂﬁhbﬁﬁnéhe conmpou

N8BS M+1

CHs

this—Tnventionm are Tt ustT
Startln

Ol

Schenes and

ot her standard mani pul ati ons
literature or exenplified in
procedures. Substituent nunbef
schenmes does not necessarily
the clains and often, for clar
substituent is shown attached

ed Tn_the fof oW n
;(%&‘Lfr P78, 7382t he
@HNBR;QSQ8(¢QUWEFU
ccor to literaf

e8P g -3¢ onpound;

HyDpiperapinol- ng r eact
e e ety
hel]-Sxtperoxyeht al

iet'Bth"éﬁa RWHLA71 he
corfelaté to that us

mefhangisgindglegl,3-

#@nt he conpound wher

537.2867

ally

ure
of

ons

UJ

U

bd 1 n

e

mul tiple substituents are al
definitjons ei nabove. Reac
t he co poun this inventi
g IODS_aS Syyeen
) es'hETeln i dn
|t i ons such
protectong groups, etc., \g
literature or exenplified in
procedures. In some cases the
further nodified, for exanple
substituents. These mani pul at
not limted to, reduction, ox
acyl ati on, and hydrolysis rea

Jﬁggéﬂﬂggasbgﬁ§@hera
DI((ER,2RpRefjas(&2- by
Benztﬁk%ﬂ%& res and

er standard
ybpipgrazin-1-cl eavage

Wa%l]x'ﬁ@th@rl’}%%oh&y‘i)ﬁ?et

experi ne
pyljrarh YSFQS%}'U%T may b
ethylhﬁﬁﬂiyldtd aHLéQVI- of

GateBnonlsrs: oo

udmnas whi ch are com

537.2863

D f

D

are

monl y

CFj

HO,

known to those skilled in the
order of cArr¥ing out the for
may b '

i det—so t NNt he N

ood. Thesé\ex%npl
not be construed
any way.J i rac- aS S S a
- memanoi soi ndol e- | 5("4H)-tr
(2.7 g) was dissolved in conc
(2.3 nmL) and water (10 niL).
was added dropwi se to a 0C so

1P,

réactloﬁgsch
(thBiQOM4éi2to av

hSerfz%Jo'tlﬁéMJ‘-Q exanpl e
ght be nore ful

aylp)lPlP?féiﬂPa‘t ive only
memyt}hfclbhﬁé@mﬂe@n

t%ﬁgg%’?@ﬁ%yﬁn trioxi

etrifhatr@dethylhtxahydraac

[ P mharkllofigdR-

rac
1,3-dione

gfak 4§ 5 58BRsfases

58872432
TEeS

bi d
5 are

and
in

de

ution

0]
s "\
CF,4 N— N N
H O\ N \.__/
0]

N~
S

(3aS,4S,5R,7S,7aR)-2-
[((IR,2R)-2-{[4-(1,2-
benzisothiazol-3-
yl)piperazin-1-
yllmethyl}cyclohexyl)met
hyl}-5-hydroxy-5-

577.2433

trifluoromethylhexahydro-
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4R, 5S, 7R

7aR) - 5- hydr oxyhexahydr o- | H 4, 7- net hanoi soi ndol e-1, 3-d
wendsafoal g) (prepared by nodification of thepcT/us2008/004336

procedures in Japanese Patent Publication JP 8-333368,

Decenber 17, 1996) in 20 nL of acetone. After |hr,

Y-

Z—propanot—(20—nt)—was—added,Tandthe reactiomwas
stirred 30 min (orange col or dilbst.panetbynoispiedaleact i on
was filtered through celite anqd xgggéentrated in vacuo
Silica gel chronatography elutlng with 98:2

—CHR2E 2 e btHaf forded—4—gof —thetitted—conpound—=as—=
white solid. Step 2 :

rac- ( B%I&Shé B‘lVZ§t1(7@Rd\§Ebe@H GE&}(llSec'ﬁaﬁG?{liﬁ\ﬁr&‘t@é thh%&rérk‘e% certain
7- met hanoi soi nd éiﬂ@ﬁlone o a.-/780C sol ution of

particufag gmbgdiments thereng Fﬂyo&e yaiths-artill apnserists AhAt yarionfdaptations,

changes nodifichids; $ubseteiofs] d@ﬁn@ms 6r Qi iy of p(r&bﬂﬁ?ﬁ?ﬂﬂ Ipkatocols may be
cta

r Zawadpws ka, El.iza

made Ao B PR bt D L isons LA v P8 317" 2 50
of anhydrous THF was added nethylnagne5|un1bron1de
(5.02 M of a 3 Msolution in THF, 15.07 mmuol). After
2 hr, an additional 3 nL of nethyl magnesi um brom de
solution was added. After another 2 hr, an additiona
2 nL of nethyl magnesi um brom de sol uti on was added.
After 6 hr total at -78C, the cooling bath was renoved
and the reaction allowed to warmto room tenperature.
The reaction was quenched wth acetic acid (1.725 m,
30.1 mol) (Carefully). 200 uL of water was added, and
the m xture was diluted with CH A2 and 2 nL MeOH The
m xture was dried over Na2SO™4, filtered, and
concentrated to give a white foam The foam was
di ssolved in 5% MeOH CH2C and filtered through a
plug of silica to give the titled conpound as an
off-white solid. Step 3 :
(3aS.4S,SR 7S. 7aR) - 2-f ((I R, 2RV2- (r 4- (1. 2- benzi sot hi azo
| - 3-vnpi perazin-1lylinmethvUcvcl ohexy
pret hyl j - S- hydr oxy- S- et hyl hexahydr o- | H*J- net hanoi soi n
dol e- Udi one and
(3aR 4S.5S.7S. 7aSV2-r ((I R 2R) - 2- (r4- (1. 2- benzi sot hi azo
| - 3-vnpi perazin-1ylinmethvUcvcl ohexyDmnet hyl | -
S- hvdr oxy- S- net hyl hexahvdr o- | H*J- nmet hanoi soi ndol e- Udi o
ne To a solution of
rac- (3aS, 4S, 5R, 7S, 7aR) - 5- hydr oxy- 5- net hyl hexahydr o-| H
4, 7- met hanoi soi ndol e-1, 3-dione (88 ng, 0.451 mol) in
toluene (5 M) and DV ( 1.8 m) were added
trans-R R-3a,
7a- oct ahydr oi soi ndol i um 2-spiro-1"'-[4"-(I
, 2- benzoi sot hi azol - 3- yl)] pi perazi ne net hanesul f onat e
(191 ny, 0.451 mol) and pot assi um carbonate (125 ng,
0.902mmol ). The reaction was heated at 110 C for 23 h,
then renoved from heat. The m xture was

-20-



partitioned between ethyl acetate and water, and the
22344 aqueous sol ution was washed once nore with ethyl
woses/edae30 The conbi ned organi ¢ sol uti ons wer e pi/€008/004336
(Na2SO4) and concentrated. The residue was purified by
silica gel chromatography eluting with EtOAc/ hexanes
i of a mxture of the two titled
WHAt&%g@nyﬁgﬁTgpar ative HPLC (Chiralcel 0D, 60%
Et OH/ hexanes + 0. 1% di et hyl am ne) provi ded:
(3aS, 4§, 5R, X%omhgbfﬁ]@fmtz- {[4- (I, 2-benzi sot hi az
ol - 3-

yl ) pi perazin-1-yl] rretayl }cy opexyl ) met hyl ] 5- hydr oXYy-
7

and aR S S § aS - - ms%azol--

yl ) pi per aziR- t hyl } cycl oxexyt) Elhyl/fl-ﬁ hydr oxy-
5- net hyl he - met hanoi“soi S 3- di one
(3aS, 4S, 5R, ((1 R 2R) - 2- {41, 2- sot hi az

ol - 3-
yl) pi perazin-1-yl] met(RyI }cycl ohexyl ) nmet hyl ] ~5=hydr oxy-
5- met hyl hexahydro-| H 4, 7- met hanoi soi ndol e-1, 3-di one.
5 Retentiontims 4.6 mn. 1HN|1/R(CDCI 3) d 7.91 (d, IH,
h =8 Hz); 7.80 (d, IH J 8 Hz); 7.46 (t, IH J =8
WerelP|z) 7.35 (t, IH J =8 Hz); 3.94 (dd, IH J = 13, 4
Rl is Q?—[z)salkgl 5«311((1'(13 ugmbsunﬁecsorl-szl stltgtegml( 1- 6|ﬂ-uorQ], v:ehe‘,rem@l; and the

hydroxi(_l gxgm éh? r1hg érel_%tlja edjtg f(l_g am?e’z_ﬁa?&Q{ %gm( o JI Itl 7J Hi) ;

oraphaﬁnaCEut*lz@lty al:c@ﬂat(lbsaldthetdelf J 14 Hz); 1.74 (dd, IH J =
10 13, 5Hz)167(brd 2HJ:12Hz)161151(m
3H); 1.48 (d, 2H, = : 41 (s, 3H) 1.38 (dd,
IH, J % 13, The mpowdzvfciale}gi eﬁihezfﬂ)mu& ¥6.0. 96 (m
2H). HRMS (ESI) calcd for C29H38NA(BS: 523.2738
[ MiH] +; found: 523.2733. | tro Affinity (Ki) on

Human Rece;’?;‘;é)rs: (na 8 nM a2C 9 nM a2A 59
nM D2 1 n nM D3 n 2C lea0M H
371 nM D gt al A— nM YD 82 N 644 nM

Functi onal Pot 0) on Human\ Refept 0 SHTI A
EC50 = 98 (77%rax); C 160 nM a2A 1217 n
nM D2 25 nM D 1650 nM 5HT2C 1707 nM
hERG 4000 nM
(3aR, 4S,5S, 7S, 7aS) - 2-[ ((I R, 2 -2-{[4- (!, 2-benzi sot hi az
- 3-yl) pi perazi n-1yl Jnet hyl cycl ohexyOmst hyl J-

or a phSrhycdnteallyScogitihle bak tlesedf.o- | H'~- met hanoi soi ndol e- | *-
di one. Retention tine 5.2 mn. 1H NVR (CDC 3) d 7.91
(d, IH J =8 Hz); 7.80 (d, IH, =8 Hz); 7.46 (t
IH J % 8 HEhe compmindof g Hmaoﬂtl@fpﬂyula@ 95 (dd, |
=13, 4 Hz); 3.53 (t, 3H, J =5 Hz); 3.50 (d, |
7 Hz); 3.34 (dd, IH, Hz); 2.73 (d, |
7 Hz

)
); 268259 (m
2 S /N N-g
: N N
__/

R1
or a pharmaceutically acceptable salt thereof.

15

CTH
H J
HoJ

20
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H: 2.48 (s, IH; 2.23 (dd, IH, J = 13, 7 Hz); 1.89
22344 (br d, IH J =13 HZ): 1.74 (dd, IH J = 13, 5 Hz):
wol206§12403046 (m 7H); 1.41 (s, 3H); 1.37 (dd, Ipd1/952608/004336
13, 3 Hz): 1.27-1.09 (m 4H): 1.06-0.96 (m 2H). HRVS

(ESI') calcd for C29FBSNMCBS 523.2738 [ M+H +; found:
523. 2709. e r sy eS|zed as
shown gbove g?’lftaﬂnnlgaﬁ eﬁgpprgﬁn ately
substituted
rac-(3aS,4Sz5R37S,7af0-5-

y-5-al kyl hexahydro-| H 4
as descrlbed in the
starting maR

‘j' Tonmer Iy
descri bed | Wature or rea

one skilled 1 n the arlt of organic synthesi
Compound Nomencl at ur @ M5 M1 (3aR, 4S, 5S, 7S,
537.2867 [((IR 2R)-2-{[4-(],2- benzisot hi azol - 3-
yl)piperazin IyI] nethyl}cyqbohexyl)net
dr oxy-5- et hyl hexahydro- 1H 4, 7-
oraphmaﬁsmﬁailbjuaﬁ%m@le sal %%eﬁpfme (3aS, 4S, 5R, 7S, 7aR) - 2-
5 537.2863 [((IR 2R)-2-{[4-(],2- benzisot hi azol - 3-

L) P o DY L) SR

met hanoi soi ndol e- 1, 3-

Ib’

or a pharmaceutically acceptable salt thereof.

6. The compound of Claim 1 wherein Rl s C1-3alkyl which is unsubstituted

or substituted with 1-6 fluoro.

7. The compound of Claim 6 wherein R! is selected from the group

15  consisting of:

(D) methyl,

2) ethyl,

(3)  n-propyl,

4) isopropyl,
20 %) trifluoromethyl, and

(6) trifluoroethyl.

8. The compound of Claim 7 wherein R1 is methyl.

25 9. The compound of Claim 7 wherein Rl is ethyl.

-22.



di one (3aR 4S,5S, 7S, 7aS)-2- 577.2432
22344 [((IR 2R)-2-{[4-(],2- benzisothiazol - 3-
wolodgiReiazi n-1yl] nethyl }cycl ohexyl) net PCT/US2008/004336
hyl ] - 5- hydr oxy-5- trifluoronet hyl hexahydro-
1H 4, 7- nethanoisoindole- 1, 3-di one

E)gﬁfl s@* hi a ¥ 7aRB%n &?ﬁﬁ“ %Whéf lEl ‘)rlfﬁloumetgyl

netprl}cyclohexyl)net hyl ] - 5- hydroxy 5- ]
descr i Hed EhaomPPun FRIBA" s fritd Brartf Bt BB aF UL

particul ar enbodi nents thergof, those skilled in the
art will appreciate t@Qat vZ s adaptations, changes,
nDdIflcatIOBﬁ) substl uti on oeletlons or addi ti ons

of procedu¢ﬁ
departi ng 6m

.p|rNr—and scoPe of S
i nventi on. WHAT DIS 1. A\eeﬁpoun
formula | : | whereini Ris G -6alkyl, whi
unsubstituted or subsPituted with 1-6 fluo
R 1 and the hydroxyl group on the ring are attached to
the sane carbon atom or a pharmaceutically acceptabl e
salt thereof.

CHj
HO"

CH,

CH,
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2. The compound of Caiml of the fornmula la: la or a

phar maceutically acceptable salt thereof. 3. The
woeRpodosd of Caim2 of the forrmula la': |al QCTAIS2008/004336

pharmaceutically acceptable salt thereof.4. The

compound of Caiml of the formula Ib: Ib or a

pharmaceutical Iy acceptabl e—salt thereof. 5. The
IaIb':Ib' or a
8_sayft thereof. 6. The

conmpound of Claim4 d the
phar maceutical |l y acc

' : |s/ \SaI/PSAhichis
bst NTted wi -

conmpound of G
unsubst it uf&d

erein Ris sEI—eéted '
1) methyl, (2) ethyl

conpound ofy@& ai
group consi sting of:
n-propyl, (4) isopropyl, (5) trifluoronmethyrR~and (6)
trifluoroethyl. 8. The conpound of Caim7 wherein R
s rretdmélphaanaaéhﬁcﬂweémblefsalﬂr@fe@f7 wherein Ris

et hyl . 0. The conpound Caim?7 wherein Ris
trifluoronmethyl. 1. A conpound which is selected from

the grigup cAmdhSidcogtial c@hp@’m@&ﬁﬁvﬁ&ﬁ%@fﬂp@@éd a/pharmaceutlcally
t.able salt th
acceptz@l)g%&g'gfirtq %&W%‘}%‘n‘@é’&r@?‘%ﬁ"y B {j:la %g?qeytable salt thereof.

acceptable carrier and a conpound of Claim1l or a

phar mageui k&ﬂb&%@&@@ﬁﬁ?'& a%laltm&cla%cea(l)lfy'acceptable salt thereof for use

in medicine.

14. Use of a compound of Claim 1, or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament for the treatment or prevention of a psychotic disorder.

15. A method for treating a neurological or psychiatric disorder associated
with dopamine D2 and serotonin 5-HT2A neurotransmission dysfunction in a mammalian patient
in need thereof which comprises administering to the patient a therapeutically effective amount

of a compound of Claim 1 or a pharmaceutically acceptable salt thereof.

16. A method for treating schizophrenia in a mammalian patient in need
thereof which comprises administering to the patient a therapeutically effective amount of a

compound of Claim 1 or a pharmaceutically acceptable salt thereof.

17. A method for treating bipolar disorder in a mammalian patient in need
thereof which comprises administering to the patient a therapeutically effective amount of a

compound of Claim 1 or a pharmaceutically acceptable salt thereof.

18. A method for treating Alzheimer's disease in a mammalian patient in need
thereof which comprises administering to the patient a therapeutically effective amount of a

compound of Claim 1 or a pharmaceutically acceptable salt thereof.

19. A method for enhancing cognition in a mammalian patient in need thereof
which comprises administering to the patient a therapeutically effective amount of a compound
of Claim 1 or a pharmaceutically acceptable salt thereof.
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13. A compound of Claim1l or a pharmaceutically
22344 acceptabl e salt thereof for use in nedicine. 14. Use
w1 g@spound of G aim1, or a pharmaceuti calpr/us2008/004336
acceptable salt thereof, for the manufacture of a
medi canment for the treatnment or prevention of a
psychoti c disorder 15. A nethod for treating a
neur ol o |cal or chiatric disorder associated with
dopani D2 mh@da Qi HLESATING BNNIALY AN A EANyDAliATPAtiER] igrneed thereof

which Gdrﬁf)ﬁﬁtadﬁﬁm'st@n PRRERatiant aﬂﬁéﬂaﬁéﬂtlchﬂ'y 8gedive RRIoRAT of a compound
g qugﬁses dm ni %Prl he patient a
of Claip, & o, pfigrmageytically pecept %W%BWFO f a conpound of

5 Claim1 or a pharmaceutically acceptable salt thereof.
16. A nethod for treating schizophrenia in a manmmal i an
patient in need thereof which conprises adm nistering
to the patient a therapeutically effective amount of a
conpound of Claim1l or a pharmaceutically acceptable
salt thereof. 17. A nethod for treating bipolar
di sorder in a manmal i an patient in need thereof which
conprises adm nistering to the patient a
t herapeutically effective amobunt of a conpound of
Caim1l or a pharmaceutically acceptable salt thereof.
18. A nethod for treating Al zheiner's disease in a
manmal i an patient in need thereof which conprises
adm nistering to the patient a therapeutically
effective amount of a compound of Claiml or a
phar maceutically acceptable salt thereof. 19. A nethod
for enhancing cognition in a mammal i an patient in need
t hereof which conprises adm nistering to the patient a
t herapeutically effective amobunt of a conpound of
Claim1l or a pharmaceutically acceptable salt
thereof.20. A nmethod for treating anxiety in a
mammal i an patient in need thereof which conprises
adm nistering to the patient a therapeutically
ef fective anobunt of a conpound of Claiml or a
pharmaceutically acceptable salt thereof.

-25-



