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[0012] Figure 4 shows the effects of Compound 2, alone or in combination with
clozapine, on apomorphine-induced climbing.

[0013] Figure 5 shows the effect of Compound 1 on the potentiation of haloperidol’s
effect on conditioned aviodance responding.

[0014] Figure 6 shows the effect of Compound 1 on the potentiation of clozapine’s effect
on conditioned aviodance responding.

[0015] Figure 7 shows the effect of Compound 2 on the potentiation of haloperidol’s

effect on conditioned aviodance responding.



either typical or atypical anti-psychotic drugs shows
i ncreased efficacy, wthout increased side effects,
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or a pharmaceutically acceptable salt thereof, wherein:

==== designates a single or double bond;

nislor2;

misQOorl;

R! and R? are each independently halogen, -CN, -R, -OR, -C,. perfluoroalkyl, or -OC,.s
perfluoroalkyl;

each R is independently hydrogen or a Cy alkyl group;

R> and R* are taken together, with the carbon atoms to which they are bound, to form a
{saturated or unsaturated 4-8 membered ring, wherein said ring is optionally substituted
with 1-3 groups independently selected from halogen, -R, or OR; and

R’ and R® are each independently -R;

with either typical or atypical anti-psychotic drugs shows increased efficacy, without

increased side effects, in the treatment of anti-psychotic disorders.
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1. 5-HT>c Receptor Agonists of Formula I
[0021) The present invention utilizes 5-HT,c receptor agonists, or partial agonists, of

formula I:

or a pharmaceutically acceptable salt thereof, wherein:
==== designates a single or double bond;
nis 1 or?2;

misQorl;



saturated or unsaturated 4-8 nenbered ring, wherein
said ring is optionally substituted wth 1-3 groups
w0 pabeperdsent |y sel ected from hal ogen, -R or ORT/EHS0FET7210
and R6 are each independently -R, in conbination with
one or nore anti-psychotic agents. [0022] As used
herein, the term"al kyl" includes, but is not limted
to, straight and branched chains such as nethyl,
et h2y n- propyl, isopropyl, n-butyl, isobut
R argld afgtey¢h indbpardetsi paloBi58) -TirOR.eEne perbiorY, @5-OC1.s
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[0027] The term “patient,” as used herein, refers to a mammal. In certain embodiments,
the term “patient” refers to a human.

[0028] The terms “administer,” “administering,” or “administration,” as used herein, refer

to either directly administering a compound or composition to a patient, or administering a



2. Description of Exenplary Conpounds: [0030] In

certain enbodi nents, ---- designhates a single bond. In
wordeniwsdbodi nents, ---- designates a doubl e PONTUS2007/007210

[0031] In certain enbodiments, the R group of fornula

Il is R OR halogen, cyano, or -Cl1.3 perfluoroalkyl.

In other enbodinents, the R group of formula | is

hydr ogen, hal ogen, cyano, -OR wherein Ris Cl1 3

al kyl, or trifluoromethyl. According to another
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[0029]" OYHR' cAIRAAUERFISmiel, B3 dpfiau® abbve OF fiblIchasbes &nd subclasses as
hHydr ogen, hal ogen, cyano, OR wherein R.is hydro en,
descriffedshestiRy havepflinty PU@)"O@B@F‘W or PN&&?EP%‘?'H@‘ aFH"%/'i}ﬁa{ ﬁ’ér C subtype of
e R2 group of forrmula I is hydrogen.
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Acc Ing to one aspect of the present
|nvent|on at | east one of R and R2 groups of

fob@l‘é % W;dibto anot her aspect of the
presen |nv nt of the R and R2 groups of

[0030pr mIhacertair emb@Hmep@om Aesignatesny singlehertheIn other embodiments,

— adi f the R and R2 groups of formula I
' eSIgﬂatn?thuﬁgkgg(grdl ng to yet another enbodi ment,

[oosepch Infcet’thm &BbaditheRB, theoRbgrafp ¢hofomula ¥ is RgOR, halogen, cyano, or

-Ci. 36\‘?‘/?(5{1?&6 np(g[lo 3% ek %rflgm(ilm%ﬁg %nl?r E‘lé’#fgqg el?tlhg h o en, halogen,

cyand, mwbdrexd Riis @hs aﬂkm,amemﬂﬂ,msonratmler Adccmdmg tovmmﬂmr mmbodlment

sai 1|o aII substituted with 1-3 groups
theﬁrﬁi%ﬁ%ﬂﬂ&w‘l“{i’ ‘from hal ogen, -R or OR

[0032F COrgi matmembmneﬁtsommﬁtgmumef femahdl R4Rg mugmlo:gen cyano, or

fornul a ken ether to . forma turat
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cyan8PLORNAhbiS ROSE hidibgeh, VEH"IaIkyE @ aifipromatighendentdiyg to another
sel ected from hal ogen, In certain

embedigKat. ﬁ%gsg“’(“lﬁé’fﬁ%“%‘ﬂﬂlmhy‘{{?%@bs of fornula | are
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nbered ri napfcnd erein said ring . is optianall

of fosmi 1 OB mgstogpemssama he BFEY: 18eruionehoth of the R' and
Rzé{)ug@of%hﬁﬁﬂ‘are Buor OR [0036] As defl ned generally

nis or 2. Accordingly, the present i nventi gn
[003|s] ovi Aeeprdingdayroather smbodimentagach of tbﬁéil |ang: R'ggramps of formula Lis

hydr 7/ A%&%ﬁ%%PWeP%&QJJ M@&enﬁ%acﬂf e 3 I@gﬁu& of formula I

is hydrogen.

[0035] As defined generally above, the R? and R* groups of formula I are taken together
to form a saturated or unsaturated 4-8 membered ring, wherein said ring is optionally
substituted with 1-3 groups independently selected from halogen, -R, or OR. According to
one embodiment, the R® and R? groups of formula I are taken together to form a saturated or
unsaturated 5-8 membered ring, wherein said ring is optionally substituted with 1-3 groups
independently selected from halogen, -R, or OR. In certain embodiments, the R? and R*
groups of formula I are taken together to form a saturated or unsaturated 5-6 membered ring,
wherein said ring is optionally substituted with 1-3 groups independently selected from
halogen, -R, or OR.

[0036] As defined generally above, n is 1 or 2. Accordingly, the present invention

provides a compound of formulae I-a and I-b:

6



RS RS HRs HRs Il-a l-b or a pharmaceutically
acceptable salt thereof, wherein each of m Rl, R2,
WOR07RMISRS, and R6 is as defined above for cpPopUs2Nd%007210
of formula I and described in classes and subcl asses
above and herein. [00371 As defined generally above,
mis O or 1. Accordingly, the present invention
provi des a conpound of fornmulae I-c and I-d: R3 R2 R3
Wi4d RLI )-RAR RR nRE™ HRs ,HRs I|-c I-d or
a pharnaceutlcalI&3acceptable salt thereof R#her ei n
each of ngzR, R2,f R3, R4, R5, and R is ag_defdsned
S ofR% ormul a | and T b&Y1 n

groups of for y are taken togetherf to Y m s
saturated 5-nk ' '
formula I'l: R2N s ~ NRG NH- Il orNa R®
pharmaceutical 'y acé%ptable salt thereof, mhereln each
of R, R2, R5, and-{&6 is as defined abdue f or

o SR AL LTS |, Ao 51 000 L g2 TR, o
as d%ﬁgéiqgg%) £410Q 687 Rindl 86 &nudx € andidegeribed dneldssss aipmbtlasses above

he present invention, a conpound is provi ded,
andbgreinein n is 1, mis 0, and the R3 and R4 groups of
[00321Jr mij a dEg r%k Iy L2886 Narist @ dror.M Accosdibplyatikel present invention

nber e sai d compound is of fornula II
provides a compound of ormulae I-¢c and I-d:

I-c I-d
or a pharmaceutically acceptable salt thereof, wherein each of n, R', R?, R}, R%, R’ and R®is

as defined above for compounds of formula I and described in classes and subclasses above

and herein.
[0038] In other embodiments, n is 1, m is 1, and the R? and R* groups of formula I are

taken together to form a saturated 5-membered ring and said compound is of formula II:
R2

R‘l

II
or a pharmaceutically acceptable salt thereof, wherein each of R!, R%, R%, and RS is as defined

above for compounds of formula I and described in classes and subclasses above and herein.



WVRR 55 NH- IlIl or a pharmaceutically acceptable
salt thereof, wherein each of R, R2, R5, and R6 is as
walefornedsabove for conpounds of formula | and PeEBTs00BM7210
in classes and subcl asses above and herein. [0040]
Compounds of the present invention contain asymetric
carbon atoms and thus give rise to stereoisomners,
i ncluding enantiomers and di astereoners. Accordingly,
it is contenplated that the present invention rel ates
(003910 alAcciditd @S ansther E§pe‘éﬂﬂﬁltl$e pAsciveinberstion, @ carhpeundeis provided,

L) o 0B bl LFRHS o B SR Bl o o

saturQJQ&‘B Méﬁb&eafﬂng%atshmrboa{po&ﬁdassammhmaqment er is not
Indicated, is Intended to enbrace the individua

stereoi somers as wel | a4 xt ureg st er eoi somers.

[ 0041] According to anqt t he present

i nvention provides a @und| of /&i ther of fornul ae
l-e or I-f: RBR3 R2 R2 NRATN RARL T RLNMN mn

RS ~t6R5 6 I-e |I-f or a pHarnma Bcally accept abl e
salt thereof, wherein each df m R, R2, R3, R4,
R5, and R6 is as defined abBve Tgf conpounds of

formula | and described in classes and subcl asses
above and herein. [0042] In ertain enbodi nents, the
ora ?ﬂ Péuticgﬂ\f B de @fhbﬁ:r QYi e of variaaeach of REIRH&RP, &fd RS is as defined
or mu 'V or 8 WD 2007/°111983 PCT/ US2007/ 007210
abovRTorlc@nRunds pf fazmui I apd\desrEibewsin qlasses apdrsubelassgs above and herein.

[0040] Compounds of the present invention contain asymmetric carbon atoms and thus

give rise to stereoisomers, including enantiomers and diastereomers. Accordingly, it is
(;,ontemplated that the present invention relates to all of these stereoisomers, as well as to
mixtures of the stereoisomers. Throughout this application, the name of the product of this
invention, where the absolute configuration of an asymmetric center is not indicated, is
intended to embrace the individual stereoisomers as well as mixtures of stereoisomers.

[0041] According to another aspect, the present invention provides a compound of either

of formulae I-e or I-f:

or a pharmaceutically acceptable salt thereof, wherein each of n, m, Rlz, R?, R3, RY, R>, and RS
is as defined above for compounds of formula I and described in classes and subclasses above
and herein.

[0042] In certain embodiments, the present invention provides a compound of either of

formulae IV or V:



or a pharmaceutically acceptable salt thereof, wherein

each R1, R2, R5, and R6 are as defined above for
weopourss of formula | and in classes and subp¢EHES®E7/007210

as descri bed above and herein. [00431 Were an

enantiomer is preferred, it may, in sonme enbodi nents

be provided substantially free of the correspondi ng

enantioner. Thus, an enantiomer substantially free of

t he correspondi ng enantionmer refers to a conpound

which is isolated or separated via separation

-Zree of the ;@z)rrespon ]
ally free," F ( ;2

enanti omer .
means t hat_k
greater propg

enbodi nents the co wad i s made up of fat R&bout

90% by meighaNgﬁg%pgreferred enant i onex. other
enbodi nent s of vention, the conpoup ¢ made up
of at |east abbut QQ@ Yo by wei ght of a pre erreg

enantioner. Prefgfred enantioners may bewvsolated

fromracem c m xtures by any nethod known tOo_t
or a pharmageutiqally peceptable sqlﬁéemfmyh@mq. egachff gﬁ\ D esaglg?% are as defined
| Qi 9‘&?:91[ I(W—Q RSEstdA §ubcBidsOdy @éddribed above and
aum%r@%fg %ngg?gg ﬁl safts gr prepared by net hods
heremescri bed herein. See, for exanpl e, Jacques, et al.
ant r f ?ﬁd I’;ﬁ %We' EXibodi ents be provided
o057 0 WRER S, SHREELR PRI 3! YRR sgHld Ebodiments be p
subsibatinbh &de of mmmr(di@ Fantipjres| Thgs |_an enantiomer substantially free of
St ereoc m st r H\Fﬁj&s Wi @Wsdthdel - o\Separated via
the gopEcspon enan ?Q{)Fbego i %Hg r% Agent Land P
sepaaﬁonaeéhmcifmaur lpteparesi fice ObBe (CErrtspomhngl enafidomen.n{Spbstgntially free,”

as u%%;l;pgpg? gngeg{rﬁ%a Hb"?&{jélg‘} 13 (‘x)r}adte ﬁll 9&2% F}xg% %f}&¥ ﬁreater proportion of

one Bh@t©fRler] M cartaif I’a:nﬂ:foﬂlrﬁﬁtts tlfeocrdmpoumd'ﬁaknwlenp dfit deast about 90% by
welé?g:fgnéeffngzsg.}) rggr n‘810 UT%%S er(r)lgoglme s he invention, the compound is

madé %p%d@éb@ﬁﬁdﬁt%@ﬂ@p@ﬂgh{ off a prefert¢diemmeioimen. Preferred enantiomers
l.qui nol i

may[zbebpsgllﬁse Toomy rqcegmxgénlmriﬁby_[z'xnxgnitﬁnog Agxoagnd% 3}%’5% rslélcl:led in the art,

mclllldm pélﬁfa‘?] ][lléh 4pﬂe§élﬂ€ eR4ui@ [ Ehrdmatogrdphgiu (MBLCH ed,nd the formatxon and
| or o-

9a, 10, 11, 12, 1€a decahyd y.C Ioggntp 1
crys[aél}z[apon]qf b Al Po prepRiv Dy i iesenbe Brtein. *SEC for example,
JaC(%gQut]élllg%Me%szm%z&M stdlbh@m(wlﬁy Antértichae, New York,

198 L); Xéléﬁkﬂ I$df16 eVali?Te%r??ggrgggc a%%%l r(?&%% gﬁglp%ﬁ., %]terjeoc:'lﬁetrsttry of Carbon

Con%oﬁngspgif craw-B3il; Y9 311939) Wilde?, SLida 7d s by Resstvimg ofgehiscand Optical
] di azepino [6, 7, 1-i ] } ui nol i ne;
Resczluﬁgipm)g)é&ﬂ:‘,g., &Eliel gicb,af)nlyoo I%gtre Dame Press, Notre Dame, IN 1972).

12 [ ﬁﬁéﬁl@h@ dsBnt7inbenti t

it %é?ﬁﬁﬁd@%ﬁ?ﬁég#%ogﬁgﬁ6fd7r tge éxgé&lg @rdsént/inVention are se

fbnhBlI@aedebdhy@rocyclopenta[c] [ 1,4] dlazeplno
[6,7,1-1)]quinoline;

1-fl uoro-4, 5 6, 7, 9 9a 10 11 12,13, 14, 14a- dodecahydrocy
cl ohept a[ c] mplan 8 d:

2- brom(ot 5' féé’rf? @Fl‘%@t llily ‘a I% ("i’ecgh)]drg )%‘T’o#gta:tgi[l‘l-a]dlgz%p%%hwmb]qumolme

ocycl’op I azep
2- bromo-4 5,6,7,9,9a,10,11,12,13,14 l4a-dodecahydrocyclohepta[c][1 4 ]diazepino[6,7,1-

if]quinoline;
2-chloro-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c]{1,4]diazepino [6,7,1-ij]lquinoline;



I j]quinoline;
1-fluoro-2-nmethoxy-4,5,6,7,9,9a, 10, 11, 12, 12a- decahydro
weysropess a[c] [ 1,4] diazepino [6,7,1- U qui neCT/082007/007210
1-fluoro-2-nethoxy-4,5,6,7,9,9a, 10, 11,
12,13, 14, 14a- dodecahydrocycl o- heptalc] |
1,4]diazepino [6,7,1-ij]quinoline;
4,5,6,7,9,9al0, 11, 12, 12a- decahydrocycl opentalc] [ 1, 4] di
azepino[6,7,1-ij] quinoline;
2- ch16r0'54 8 627 9 99a 0101, 1211 3,24,13a2-84decahydtocedatiepta{ ol y 81 diseening(6.7,1-
L 4] diazepino [6,7,1-ij] quinoline;
V‘“?‘ﬂ“§ 6,7,9,9a 10,11, 12, 12a- decahydr ocycl opent a[ c]
_phéngl.,445] 6l v,@Z%;J, 10)0],62,124-de¢dhydttcpelbperaalc][1,4]diazepino [6,7,1-j]quinoline;

mebyabhaBeL? fo et el R e
v(%ﬁﬁ%he ?;[4 , 6, 7 9, 9a, 10, 11, 12, 13, 14, 14a- dodecahydro
cyc

1-fluarosd 8,677,845 1%11 i1 a- gég%ﬁf '92%% 7?1%]@6% ‘ajzg:”lgror'tci [%ei -if]quinoline;

7 1 14] 9i 1 ino[6,7,1-
RS DSl ) LA ool

iilauioplkne;
(i )2 h : & 1,4) dlazt 6,7,1-
1 (méllugniég%‘lﬁﬁo %, ]é)ga F?]?jg quQ dzpd'ﬁi@bﬂé!y@lléﬁ tafcpi1,4) bino[

iDg@noling, 3, 4, 8 9 10 10a- octahydro 7bHcycl opental[ b] |

-ﬂu&%%z-xgétgég% R J&@faﬁ 0lr1014,12 @ééaﬁydro i&&en&a[e}[l 4] dla]zelimo[6 7,1-

10a-ocdta ydro 7bH cycl opent a- [
gﬂqdﬂwhmzeplno[6 7,1- hi]Jindole; (7bR, |

1- ﬂufr F%-naetﬁo)?’ Iﬂﬁgs ?g%%oﬁﬁf)fif‘%gﬁg dZGé&aﬁy&Joefaal a-[b] [
&P@Ialﬂ4mlmpﬁw[@i’dhyhumohae+ cyclopenta[b] [ 1, 4]

4.5 @%79 gd) E‘g %3 df%ﬁh)@k‘%f))gﬁg%tg[c] Fls)]dgarzglgmgqu? llu] quinoline;

4,5,6)0,9 bagooit, Ehy3il 4.1 FidodsaahydrecycighiEptal£][ 1.4 iaztipince]s hb-i/lquinoline;

(- )-4&@% 9]2‘)q,}gtlﬂyl|anfazgéfaﬁztgg@u%nta?ﬁ[1 L1]d1azep1no[6 7,1-ij] quinoline;

(9aR1ﬂaS§lﬂt5Q6]7 Or9a; [hH, tY,¢ B aparh-ajod¢cahfydrberidlobémale}fil [4d diazepino[6,7,1-
} hi]indole; (2S)-(rel-7bS, | QGaS)-2-nethyl -
!ﬂq2“§‘ﬁ’8 9, 10, 10a- oct ahydr o- 7bH cycl opent a[ b]

[
(9a5144R)-4i59¢,219,9%01 4, B1,72,13,14/14h-dodeladhgdrot gelv¥ 24[0 {1 4] B&88pino[6,7,1-
PCT/ US2007/ 007210 (2R)-(rel - 7bR, 1 CaR) - 2- net hyl -
iflapirgligesg 9,10, 10a- oct ahydr o- 7bH cycl openta [b] [

4,5 %g%doaaelm miﬁa dechhidrbioFlQ] @]di4z2Rino(6,2]1-dd)Pheranthridine;

Ayl-1.2.3 4, 0 el
L2, TR by oA RAIPA ISR Qefitiindotes ©Y ! OPe

1,2 §2l§29 {o @ba-za&y&omcfdmwb}n 4] Aazphd69, Lhijindole;
“octahydr o- 7hH cycl

(7b511Qnga1 1;&,@,6,31%[1@ lﬁafcwpy&on{}g&-g clpéqntﬂ&!il-fﬂ@aiepmoﬁ 7,1-hi]indole;

(7b19%)ar<9q fﬁ%i,h 9,10,18a-3cAhdr 8,7b1=ﬂcycl&ﬂm@c[tq hyd]rdﬁaszido[s 7,1- hi]indole;

(7bR, é&&ES%L 19;10@3@)@&&3@? Ol penta- hﬁ 4']3 &pino[6, 7,1-hilindole;

PrybE 01/@?3& [9,419igzepinol ]
-métﬂ?l’-?@tiia‘hy J0%ekhydry SHREENSFEnd[b][ 1 ,4]diazepino[6,7,1-hi]indole;

2S)-(rel-7bR,10aR)-2-methyl-1,2,3,4,8,9,10,1 Oa-octahydro-7bH-cyclopenta[b]
[1,4)diazepino[6,7,1-hi]indole;

(2S)-(rel-7bR,10aR)-2-methyl-1,2,3,4,8,9;10,1 Oa-octahydro-7bH-cyclopenta[b]
[1,4]diazepino[6,7,1-hi]indole;

(2S)-(rel-7bS,10aS8)-2-methyl-1,2,3,4,8,9,10,1 Oa-octahydro-7bH-cyclopenta[b]
[1,4]diazepino[6,7,1-hijindole;
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[ 1,4] diazepino[6,7,1-hi] indole; rel-(4R, 7bS, |
CaS)-4-nethyl - 1,2, 3,4,8,9, 10, 10a-octahydro-7bH
weyshopess a[ b] [ 1, 4] di azepi no[ 6, 7, 1- hi ] i ndol ePCT/US2007/007210
9-nmethyl -1, 2, 3,4,8,9, 10, 10a- oct ahydr o- 7bH cycl opental b
101, 4] di azepino[6,7,1 -hi]indole; (7bR 9R |
CGaR)-9-nethyl -1, 2, 3,4, 8,9, 10, 10a- oct ahydr o- 7bH- cycl ope
nta[b] [ 1,4] d iazepino[6,7,1-hi]indole;
9,9-dinethyl -1, 2, 3,4,8,9, 10, 10a- oct ahydr o- 7bH cycl open
(2R)&@[139bé1 1®aRIOPh BBl 61 2.3.4,819,10, b0tobeahydrdTBH-tyclopenta[b]
-di net h 1, 2 3,4,8,9,10, 10a- oct ahydr o- 7bHcyc
(1.4 ?ﬁea[r@j“ 11hi i‘]‘ olg; ; azepino[6,7,1-hi]indol e; and
(2R)-&ael? 2FoR] 10aR)—2-meth|yl 123489, 10,10a-octahydro-7bH-cyclopenta[b
di met h 4,8,9, 10, 10a- oct ahydr o- 7bH-cyc
lloﬂératzwa?[W i hq]m QJF’azepl no[6,7,1-hi]indole; or a
(2R)R¥l=f1'r7'i5§01%?§% _63hdtkyRELS, 80! 19, FALdctilyarePbH-okokipsatalb]

aspect o resent i'nventi on provi des the
[hy‘dﬂle@ﬂwm{ﬁﬂe‘ dindolss each of the above conpounds.

rel- (tilézgéé }Oﬂ f—rqe'tﬁylw 318 4@39 Q§Hb§%ﬁh?&oblb}lh ose of

rdi nary art that erence to a
olmpcmm[@]he‘ﬂélaﬂems()[ﬁﬂ ériliedale i ncl ude reference to

t£q 4 ¢18Péntalb]-
R e
[prdddidzepiso[6s7, bhildolesr s converted into the active

rel- GRG0 - M 24 B DI GEEBEBEL T TG oma 1y
dgelo@pmﬁﬂ[M]elmszmb[&,hé -plindadepl es of the present

i%@[G 7,1 -hi)indole;

o-myBHEberics P e R HBH N E b SRR Pech

(7TbR gngean);),erxﬁemylhe,zﬁa«ﬁ,salabmasocaatwdsceVthcyélompmgP@&l A,
%%ﬁ—%ﬁ%quﬁg é 23I and 1251. Such radi ol abel | ed
'rgldﬁ eful as research and di agnostic tools
9,9- ﬂnﬁndﬂl@tlabpmw,n bﬂﬂmdhwﬂ-'r’bﬂ-cydbndltd&l Addidzemingfi6iid il rjlindole;
assa

o Sparrzormept e T s KT R o P RO RRR S o

QiRYepde)7, ﬁﬂﬂuﬁele ahd ai ned or produced according to

T R e YR e R

el 6%,1-Rijftldosdied Novenmber 6, 2003, and in WO
or g%hgécg%ﬁqagﬁb;ézg@g%wg%F ﬁggF%%OOG o&ﬁ%:?sg)r&é ro?’tti‘e O}Iresent invention
prof&ﬁ{sethg B?&i’?clﬁonﬂé‘ Galt tBﬁé’if‘f]lQif itife A@SO chémlfpeﬁrﬂcﬁ]. |
i - psychotic agents usef u 0
[0045v enAilsee ittwHb PG gppr@ﬁlgteda[}ycq aéee f ﬁ%ﬁ %EEB?( é%}qaé reference to a
conpru\d aRtanasi intenabd ttheindRIBa Meftgerld? toea®ptand fAhdelated forms such as

I'nclude both typical and atypical anti ychot i
polysherpha dudratesa ety éé?,‘b Fﬂogmognégmag B Proy Eﬁaaﬁj Relfeh Sacrugﬁ or other forms

con%rjtéd ﬂ?o Hﬂ:dﬁtﬁ&o&@mt &dting ﬁfaﬁﬁﬁeﬁ@e foce3bing; fAssnulaiong delivery, or in

agent s’ neurol eptic agents"™, or to specific
theb@hpounds havi ng antl-psychotlc activity, can include

[00%3eI I PR Méﬂdl]?‘%el app r&ﬁ:ﬁ&ﬂh@ﬂh@ peikiples of the present invention apply
resentative anfi-psyc hotic agents that are
all nadmlré}el:lp@ forynsznfdhe gompownds receited herein, including, for example, those where

the radiolabels are selected from as 3y, Mg, l4c 18p 1231 and 1251 Such radiolabelled
compounds are useful as research and diagnostic tools in metabolism pharmacokinetics
studies and in binding assays in both animals and humans.

[0047] - Compounds of formula I for use in accordance with the present invention may be

obtained or produced according to any available means including methods described in detail
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known to those skilled in the art and include,
not limted to the follow ng conpound and their
w@barieoeuti cal |y acceptable salts: Table 2: BExenpbmny007210

Anti - psychotic Agents EXEMPLARY COWON NAME CHEM CAL
NAME REFERENCE* DOSE am sul piride

4-amno-N-[(l-ethyl-2- U S Patent No. about 50 -
about pyrrolidin-yl)nmethyl]-5- 4,401,822 800 ng/ day
(et hyl -sul fonyl)-2 methox bezam de ari pi prazol e
in w% Bxﬂmﬂsﬁ %}bhmeNébe%bé?EH @003 Nind RDWO 08/052768) qubliged May 18,

734,416 da 00, 528 chlorpro in
20063 et arisesy 9t Roch QFavhigh Is hsreby PEPRRFARDACTER Y reaEnes
about | OH phenot hi azi ne- 10- 2,645,640 800 ng per

day ro anam ne cl ozapi ne 8- chl oro-1 1- (4-met hyl -1 -
3. U.S. AMdi-pschiiic Agerdsit 300 - about pi perazinyl)-5H

[004§] 539Ar§t¥%s£c%%2gg¥§g?t§ t?gt' & %BH%?] el erﬁp%&j i Z®ventfi®e combinations

uphena tritTuoroneth 246
inchajeotibse that &kmkltasﬁ full(}mmmjtqf thg|dq>pg@1nen@2 F;éq;qp&qyand include both

typl%i ]la.gd (a%&%ﬁl Fﬁ%&{q%l)%k, 4_F{)Jt%ﬂlghelnﬁ5ﬂ§)%5ée%ﬂible sal&s of such agents. It
will aﬁouhde?@too&ytﬁatoxqfeﬂenpa perladtirppyghotic agensy, Yoqurpigpperagents”, or to

spec%a% HiO pé)up OE}% ﬁgn } qs%’cl%l#gaggpfigﬁlt Qaﬁgﬁhagde thelr phannaceutlcally

acceptabld salm W}ﬂesenydu)/e dtbpGchofc apéntsghatagre @ﬁ)mmg{lﬁl}f ]avallable or

but are

kno i Shoan

Sl

SRS AR50 o

and Mhaﬁaud’mﬁcémy iZepthblemsuhyl - 2- U. S. Pat ent about
100 - about
Table 2: Exemplary Anti-psychotic Agents
EXEMPLARY
COMMON NAME CHEMICAL NAME REFERENCE* DOSE

amisulpiride 4-amino-N-[(1-ethyl-2- U.S. Patent No. about 50 - about
pyrrolidin-yl)methyl}-5- | 4,401,822 800 mg/day
(ethyl-sulfonyl)-2-
methoxybezamide

aripiprazole Dihydroquinolinone U.S. Patent No. about 2.5- about 30

4,734,416 mg/day
5,00,528

chlorpromazine 2-chloro-N,N-dimethyl- U.S. Patent No. about 300 - about
10H-phenothiazine-10- 2,645,640 . 800 mg per day
propanamine

clozapine 8-chloro-11-(4-methyl-1- | U.S. Patent No. about 300 - about
piperazinyl)-5H- 3,539,573 600 mg/day
dibenzo([b,e]-[1,4]-
diazepine

fluphenazine 4-[3-[2-(trifluoromethyl)- | GB 829,246 about 2 - about 5
10H-phenothiazin-10- mg per/day
yl]propyl]-1-
piperazineethanol

haloperidol 4-[4-(4-chlorophenyl)-4- | U.S. Patent No. about 1 - about 20
hydroxy-1-piperidinyl]-1- | 3,438,991 mg per day
(4-fluoro-phenyl)-1-
butanone

loxapine 2-chloro-11-(4-methyl-1- | U.S. Patent No. about 60 - about
piperazinyl)- 3,546,226 100 mg/day
dibenz([b,f][1,4]oxa- : ,
zepine
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pi peridinyl)ethyl]-2- 3,084,161 400 ny/ day

(met hyl sul finyl)-1014 heno-thi azi ne
w@2@rhylosd, 5, 6, 7- U. S. Patent No.
tetrahydro- 2- net hyl

- mor phol i nyl
2-nmet hyl - 4-(

met hyl ) - 4H
4- met hyl -1 -

i ndol

about 15 -

No. about

about 20 piperazinyl)-10+ 5,229,382 ng/ day.
thieno[ 2,3-b][1,5] benzodi aze i ne perphenazine

nmol i ndone
aboILIUS2007/007210
-5-(4- 3,491,093 225 ng/ day
- 4- one ol anzapi ne
U S. Patent

10 -

Z-13-(2-chlgro- I0H U.S. Patent] No. about 8 - &aboUBXEMPLARY
COMMOMNNAME | - | CHEMIGAE N/RYE g/ dayREFERENCE* DOSE
yl ) propyl]-1-piperazi ne- ethanal pinozide
mesotidbdiné 4, 4- bij J04R2-@baethyR2- 12 nigl $afatent No. about 100 - about

f | uor opheny||)pipdrididylktioilp2+ i di ny3,084,168 - di hydr 400 mg/day
2H benzi m dgZalethy?sudfisyl)-40Ht i api ne 11-[4-/2-( ZJ U. S.
Pat ent No. dlphedho-8fi@zine about hyldr oxyet hoxy)ethyl /- 1-
molifddséd, 288 603wk a6, Pi per azi niyU]S. @akenXo. [ b, flabout 15 - about
1,4-thiazei retetrauya&ﬁmxﬂang-ﬁ(w 3,491,693 | uor o- | |225thgiday
Pat ent No. gh (ﬂﬁgﬁﬁaﬂ H-benzi soxazol - 3-
4,804, 663 friqpy Bhe4 - yl)piperidino]-ethyl]-{ about
olan raay 1 rg_, 1143{40mem9ne- day. S PratsheBlo. about 10 - about 20
?¥ r{ég [ 2- (2_ per fl% OUt 15 5, 2@@992 mg/ day.
hydroxyethox o 3 b i50 ng/day pi p erazinyl ]
dlbenzo [b, Ifdenzodi iqu éhlaze ipe sulpiride
perp o nosuit U4' 2- \hzg%ollo U paiiht N&POUT [4Pdur 8 - about 40
et hyl - /d y pPykebigi nyl ) metihybhay-
met hox benza q&;g e 1 % -(1- et hyl - 4-
Col | ect . Cze L é%gi Jt
pimozide 1- (1-(4,4-bls(4- about 2 - 12 mg/day
fluorophenyl)butyl)-4-
piperidinyl )-1,3-dihydro-
2H-benzimidazole-2-one
quetiapine 11-[4-12-(2- ' U.S. Patent No. about 300 - about
hydroxyethoxy)ethyl/-1- | 4,879,288 600 mg/day
piperazinyl]dibenzo[b,f]-
1,4-thiazepine
risperidone 3-[2-[4-(6-fluoro-1,2- U.S. Patent No. about risperidone
benzisoxazol-3- 4,804,663 from about 4 -
yl)piperidino]-ethyl}- about 20 mg/day
imidazolidin-2-one day
seroquel 11-[4-[2-(2- EP 240228 about 15 - about
hydroxyethoxy)ethyl}-1- ‘ 750 mg/day
piperazinyl]dibenzo[b,f]-
[1,4]thiazepine
sulpiride 5-(aminosulfonyl)-N-[(1- | U.S. Patent No. about 400 — 800
ethyl-2- 3,342,826 mg/day
pyrolidinyl)methyl]-2-
methoxybenzamide
thioridazine 10-[2-(1 -methyl-2- Collect. Czech. about 200 - about
piperidinyl)ethyl}-2- Chem. Commun., 600 mg/day
(methylthio)-10H- 55:1586-1601, 1990
phenothiazine :
thiothixene N,N-dimethyl-9-[3-(4- U.S. Patent No. about 20 - about 30
methyl-1-piperazinyl)- 3,310,553 mg/day
propylidene-9H-
thioxanthene-2-
sulfanamide
trifluoperazine 10-[3-(4-methyl-1- GB 813,861 about 6 - about 20

piperazinyl)-propyl]-2-

mg/day;
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pi peridinyl)ethyl]-2- Chem Comun., 600 ng/day
(methylthio)-10OH 55:1586-1601, 1990 phenot hi azi ne
wa bioottimogene N, N-di nethyl -9-[3-(4- U. S. Pat ent PCIUS2007/007210

about 20 - about 30 nethyl-I-piperazinyl)- 3,310,553

ng/ day propylidene-9H t hi oxant hene-2- sul fanam de
trifluoperazine 10-[3-(4-nmethyl-1- GB 813,861 about 6

- about 20 piperazinyl)-propyl]-2- ng/day; 13 WO

2007/ 111983 PCT/ US2007/ 007210 EXENMPLARY COVIVON NANVE

CHEM CAL NANVE REFERENCE trifluor t hyl ) -EXEMPLARY
COW‘N&MMFaL neCHEW?éé%‘%’?g 5-{ 2- %‘ﬁ %J%E CEE. S) )Pat eOSE

Nos. about 80 - about Benzisothiazol-3- 4 8311031 160

no/ day yl) gi(peharomysthgdH9Hy- 61 5, 312, 925
chl or o- 1, 3- diphgdothiazthel 50, 366 P1 -indol e-2-o0n

ziprabidgdd, 766 * [Ba(h(4(lL2d ref er enceUiSs PatepbNoer at gdbout 80 —about
herei n by rdqfBaneisothiazolid-s entiy48§1,0300491 Ot hd60 mg/day
reported ant|liyl)pspeahdnhyldethygp6t s | 5,312,02n usef ul lly be
enpl oyed i n |chidrbrigdiditiydrov t h cpép6@dde of forrula |
i ncl ude, for| XxAgphddle-2-one 6,245,766

* ( SEach-citBeRENERBTIiAcdTBérail herindy&efdrence in its entirety.
et rahydro-7H 1, 4- di oxi no[ 2, 3-

i ndol -8-0ne, a D2 .. .
[004313“ t i Qhensantted antj-gsychotic ggents ﬁ{qéaar} “sc%_xlgf_nbé ggPlg)Hfd i@ combination
w1th5e&§;§n§.%3 ofOforiAd N GRIKkdeS Aok )éxaﬁlgﬁeptslﬁﬁ-QbéiﬁyIaﬁlino-methyl)-ZJ,8,9—
t hereof. Accordi ngﬁto anot her odi

nt, a corrg)oung .
tetrabyydrp Gl e el L AsTBg Rl ORCco I REERDAESHisty that 1 distlosed in U'S.
Patefd NSPB%@)%Z[ Qp%lnﬂgehn@a%ycm%bﬁbﬁg@h%&héﬁbf Ucoftling to another

accordance wth the present invention nmay be  obtained
cmb@dlmnb duosrponnd gf firmyla bisamplayes ingpmbinaiensvithy bifeprunox.

[00551: r@ﬁ?ﬁlﬂ yc‘f’)@% g%gptgsfot‘ W88Sn ng‘}&énc\é’"Mtﬁ th présent invention may be

ReéSactive I'ngredients of the inventive
obtamsdbr peaduoet aagofyting wmm@nlebleemmu he raw cheni cal ,
it is often desirable to present themin the cont ext
of one or nore pharnmaceutical fornulations.
4. Phar rmlwntaicaafcalé?pmgploatltiloons according to the present

00s AL TR TR, SRy cppain o e
admﬁﬁﬂérreﬁ ablle mearcheerisalpit iexfi¢pdesnhabledan @rﬁtspmﬂ tbﬂallhyhfmmwt of one or
more pgam? %lélttxtllccal alfgre}rrllxglsatlons Pharmaceutical formulations according to the present
invention comprise a combination according to the invention together with one or more
pharmaceutically acceptable carriers or excipients and optionally other therapeutic agents.

[0052] Thus, present invention also provides a pharmacéutical composition comprising

one or more 5-HT,c receptor agonists of formula I:

or a pharmaceutically acceptable salt thereof, wherein:
==== designates a single or double bond;

‘nis1or2;
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10052] Thus, present invention also provides a
phar maceuti cal conposition conprising one or nore
wWG20dTac198&cept or agoni sts of forrmula |: R3 R2PEAUSIRONMI07210

)m (( n RS NFL Rs | or a pharnmaceutically
acceptable salt thereof, wherein: ---- designates a
single or double bond; nis | or 2; 14 WO 2007/111983
PCT/ US2007/ 007210 m sOorl; Rl and R2 are each
i ndependently hal ogen, -CN, -R -OR -Cl4

m is @8f §j uoroal kyl, or -OCl-6 perfluoroalkyl; each Ris

i ndependent |y hydr or - y roun:
R' ard R re cpeliebpastis ealogine roNn S S piftop gt ocs
p%hgmnﬁw%dpogndf to &grn1a saturated or unsaturated
-8 nmenbered ring, erejn said ring is optional
each R js dndepgrdsmtly fydrogen gr gﬁmﬁiky,l ﬁﬁ%@égdent I 5 sel ect gd
R® arld RAAPgethér, with thdcarBos! aldnsa0dviiRth fieg agsbdund, to form a
I ndependently -R, and one or nore anti-psychotic .
setgmedonnENEN b iHCHBPESA TS BHoRG Suf RIS RIRnlly substituted
wiBPAB A SupsAhdSRAUGHy Rlectdrdth HalokehOR, bPOR; @Al a
S pgfée%% éﬁfpé%?ng f?gnfgr susceptible to a psychotic
R’ argi Rbadeachindepérglsady -R0053] Agents used in inventive

and é:r%gng Ratd 9&%@%})@@ a%%mgp L §1cOhftfined PRpABAEH G simultineous, separate

_safe or ere armaceut i cal fornul ation, or .
or sesmentizitadministraibn ¢o tregtea tratient suffkyings fromeor susgeRiRlE 4p @ psychotic

. adm nistration should preserve the advanta
q . oul _ geous
moé#?%&?§&%§ t he combination and said timng can be

[0058Ft erAgamtciudeyd in irslentivedompbiastipns mae be admpgstpred simultaneously, in the
samt hf Fl?fg%g%th@g lrls ce%f ifcglg%dbrxl%lmu o s %ue&hq?léﬁo@pb%é @k timing of the

WET T 00 € an anoun treats,
sequésnthil idirsinispratore should presestel theadysniageousreffastseofs thepragiination and

.. af .the hot i.c i sorder, or .episode in question. In
said E‘_EF‘?%F?{PQ%%WE? y Sfﬂ{ﬁﬁg P far?\t/lgiﬁ Ton, the conbi nati on
[0054] | | & hRvapeipicaNeeffedtive aamunt bAtheamniténatbnbyill be understood to be an

adm ni stration._of the same anpun [ .
amount which treats, m?ublts, prevents or amgﬁoraEes%fnc B tn'ﬂo%é S)tfrplgtoms of the psychotic

disorder or episode in question. In certain embodiments of the invention, the combination
will show improved efficacy than achieved by administration of the same amount of either the
compound of formula I or the anti-psychotic agent alone. Furthermore, in certain
embodiments the effective amount of the combination produces fewer side effects than are
observed when the anti-psychotic agent is administered alone at a dose that achieves
substantially similar therapeutic efficacy.

[0055] The dosages of each of the drugs in the combination may be determined by a
physician and will often depend upon the specific psychotic disorder or episode, as well as the
size, age -and response pattern of the patient. Dosage guidelines are Aprovided here. For the
combination, the dosage guideline for each of the drugs of the combination would be
considered.

[0056] In general, suitable doses of compound of formula I from about 0.5 mg per day to
about 500 mg per day; in some embodiments from about 1 to about 500 mg per day.

[0057]) A suitable dose of anti-psychotic agent may be in the range recommended by the
manufacturer. In some embodiments of the invention, the anti-psychotic agent is used at the

low end of the range recommended by the manufacturer, or even below the range, in light of .
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conpound of fornmula | or the anti-psychotic agent
al one. Furthernore, in certain enbodi nents the
we@bdoea1i9sx anount of the conbi nati on produces PENES2007/007210
side effects than are .observed when the
anti-psychotic agent is adm ni stered al one at a dose
that achieves substantially simlar therapeutic
ef fi cacy. [0055] The dosages of each of the drugs in
t he conbi nati on may be determ ned by a physician and
syneipfidtic bérefirs deyperad hq)acint‘hiel specdifig dophyqiresteint inivetioder Exemplary
or I sode the e es
dosafis s, profarEed - aER B3 g bOSARR R EFE PP 2
[00S8ET €. UdEﬁIl daers otk ad iiventivé @hdﬁﬁmmlgﬂ i fdmhuladofisoare compatible
each the drugs .of the conhi.nation
with - thgs P Fe’&’g’ﬂ%éﬂig B]in| theg SAMPTIION,i t‘%ﬁﬁpé‘yﬂ%s@s thgy present invention,
compdURRY W fim IO IMshay Ibel b@Rinddierell Rith BRti-pSychdfly dgents m a single

about 500 ng_ per day; in_sone enbadi nents from aboy
pharmgceyisak q@@laﬁ@np@f na gyjltl{;lgd‘gl;l]uﬂgugm t AYhere Jpuliipler ormulatlons are
emplg;%d B3l A9 ihAudIB8th tHEYoRBord i BrhaRdCarldahe A Hegshotic agent, or
mahufacturer. In sone enbodi nents of the
alterﬁlﬁﬂﬂ@m eenh mayinclydeiondsorot i ¢ agent is used at the
[OOSbFW oA i %’enhb@ oM tioR COHBRNEE thory cbﬂl%oﬁﬁﬁwgﬁ%r‘rﬁlﬂi 1 and one or
even low the range, in |light of
moreXgaizpsythoB3a ety e 0oMepiEnly be pressaiediast Rhapepesutica formulation in

a untltlr%ye rﬁ&%b?@?hl ?;\é%gn@eglgeglg d%rg {% ?do;soéﬁe%m%on Cfontams the active

ingregidnits psgmhmtts fwnaf)el meavi ldg dacis fgw)daehpln @smg o $8PImeg.2 Typical unit
0058 e r
dose£ h%og & mg ae] ?%{alnrh {tg)tu:; g r?st%ar%ghggb@}éf%wok \Aﬁout 1 wgttﬁ about 500 mg,
ofa mrinpcrumdmg“rfedmﬂaﬂs in the conposition. Accor d| ng to the
esent inventi,on conpo ds f for
10068l ek R prsr R SR it R 68, ool ey be prepared
as "pﬁhéﬁtr}ﬁc‘lesﬂdoﬁﬁdmlfx@ tiewvhdle @0urse lof trBati’ﬂ.tlnt irp4 eingle package, for example a

. formyl atj ons nmul tiple formul ati
blister iy ek SHERE PSRy TORE | SR PBYARS, Reic SABBIGAAL Gpescriptions, where a
pharin@€ist Hvidesad Patibra'sadtipph 6§ @ sHaba&@eioal, from a bulk supply, in that the

alternatjvely, each anl ude onl one
patien pEYSy BA% ARsEH AT 10 FFkABRCISETt FP b@agent pack, normally

missir@l Wlt@dxhoﬁd]%r@ﬂﬁqﬂbns norhe 1@Bﬁ1kroﬁ3()‘fci1@bbl&gagﬁﬁﬁrﬁ hafBeen shown to
conveni ently be presented as a.pharmaceuti cal
imprpYys pifieRt FOmP I%Pcemwﬁyma’agag@%mﬁm A conveni ent

[006¥i t &t YwitloOBASRdERTIBA! Bat M ﬁ&mrﬁbtﬂﬁldnth Ql‘i'e,t hﬁ/&ntlve combmatlon by
ingredients in anmounts from0O0.1 ng t each

memw%p sgle Refiand Paed Qfgpatlvyfpp@féfﬁ olrtagh fmégthmwlﬂf arpackage insert
direcBha TR FaticnP B e torROtiisebrihd hveR@sH 1359&smbleoarddﬁ§9ﬁﬂ fehture of this
to about 500 ny, of a conpound of fornula I.

invents01 According to the present invention,

[006@1"ar NRERYdihg QJ) fﬁfr{ﬂéL kRN TRY ifRenRbE pl"%x%dls ﬂ%vxded a patient pack
pati'ent packs" containing the whol e course

comprisieg riénleastnore gichet dngrsdiskb@é, the oporaliantiore Oef thg| jnygption and an

inforlfion ifRH Rtaifkd V\g e DENR ANhAUVADE @Y %oﬂlgﬁ{atﬁ)fx At ﬁWé’Atxon
prescriptions, ere a pharnmacist divides a patient’

[006§hpplxyccmdlag ph dherauasent] iny¢ntiong gombinatikns 9p Phg or imore mnlpounds of

e

rornb ) PP Bl ERPACEEDS i T ATARATo b ot atvry

incluidireg]i for oeoedmmie,emal; pbctahsnasih etopimal Udncdudiog Gansdetnaade buccal and

sublmguxﬁS vag?r?al boex'egarg’n ex‘%‘ (mcludmg subcutancous, intramuscular, intravenous and

intradermal) administration. The formulations may be prepared by any methods well known

in the art of pharmacy, for example, using methods such as those described in Gennaro et al.,
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i nprove patient conpliance with the physician's
instructions. [00611 It will be understood that the
w@eiwrniwss ati on of the inventive conbinati on bRCT/DEENT007210

of a single patient pack, or patient packs of each

formul ation, with a package insert directing the

patient to the correct use of the invention is a

desirabl e additional feature of this invention.

[ 00621 According to a further aspect of the invention,
Remingedrts iPhamavendexd Scipadeise(it8tipamk, Maok‘pl”illslish@gathrmmw, 1990, see

Q ctivye i e t he conbln
cspeqiif oK. o BB Cc 1% PP BHOT 09 (gD Ydyfeffe).  Such methods
typicélly @sdluda sep dfhisringing ditotdisoctznivii thatactive Gxﬁgrédhent(s) with the carrier
) Envent ion. [0063] Accordi n[gth t her?o 1gsent I nvent i Lon, Jude. f
whicl SREFHILE SRS OB MASH ACKH-9RS IRETEBFPISL SHSh GFocspa gt fents include, for
ex & fINgs, Bindei edidithts; AssitBSaht, Agrithhts)edlobats, flavouring agents and
ormul ated for any mode of del i very including, for
wettiggaB¢fite  oral, rectal, nasal, topical (including
[oo6if anslﬂ)@ﬁlﬁmtlonp léﬁﬁ?dle Ef&dora?’ Laaimﬁgﬁlahan mb@BeNples@ited, for example, as
parenteral (inclu subcut aneous, intranuscul ar,
discretet wiitsernshaasapills, ﬁahte?Sa%Fmpsesgéﬁh (SPBIEITIRg grpredeigrmined amount of
activk Qﬁ%ﬂ!h.@hd a3 f}ﬂ@)ﬁep br g{aﬁgﬁgeg P¥ol@idn FRINBESINE! Th&RAWR ingredient
IntThe art o har na for exanple, using nethods
may glsotbeasesenbata (oK p@ﬁeﬂ of rephbrpentaiped within iposgmes. Formulations

1 ? BeNBledbnted, fi 1 liquid
Smtaé%ar%rgagc’éaﬁtsdﬁca Cl encegpi é?? I\/gck Publ |Osrh?)§1a3mp & as Hque.
Liquich fipmwationd 90ay dbea asqul ﬁar adnginismigtipnde cohildeent  In general

TR T

minitriize mtqf\atcohngmhe émrwation. t h the carrier which

nstd t ut aQne &% ¢ S
10068815 A 50 S5 BT S BREGRERL hAZ IS0 RBbRp SHE) cxampte, o5 o
suppbbnmiybse.nejn:i uents, disintegrants, |ubricants,

| orants aori.n ents.a wetting age
1006F Boe A e IR SuRTab 8Bl Y EM e AEEHE;aaggous and non-
aquebay s&ﬁlep ige&idned The Oﬁ’orxﬁubﬁphe ma8Sbe Presenteti einumiit-dosuoh multi-dose

as pills, taletso o es each cont ai nj
contglpelte ol NATRICaMAlA VB 208 ARpEU{ey ALY i be 3idigd in a frecze dried
(lyolﬂﬁ’l\l\ﬁﬂb cBhdifibA e ifing @ﬁl}atlﬁddditﬁwoﬁfhesﬂérﬂel’l&jtﬁdl carfieg, for example,
active ingredient may also be present as a bolus or
watep gHOBLO YSE- gy be cont ai ned within | i posomes.

[0065{-’r M GHrluPitons SHitdRAO Fer dddinBidtion8YinasAtinkdlatdsh MBlde, for example,
ternatively be presented, for exanple, as liquid

fine dugfsi oF FéTIIRED oMy RayeeBeralsdr by tnegs |sy°*u§éffaftefc6‘r dose pressurized

aero@f¥élIindbsligedt drdfsdfflaed. | dren. I n general, when
eparing liquid forpnulations_for adm njstration to

(0068}, | dkhase of ordiganyskil] inhe FoVHlBREHte thatahaTmaseytigal Gpmpositions

comﬁlxﬁﬁé‘okm}eﬂn@@ec&ﬂbfﬂé’h@ﬁé Othayl GlRBér FRkMdkatdn@NSorl Ghore additional
rectal admnistration nmay bé presented, for exanple,

pharmgceygically msbye t ageptsor Eqiepramploo@ejorfing pmrthntmpsgnt invention, the
mveﬁv? B ibindidR i may lﬂetégﬁklﬁlsﬁ&ém %Eﬁ]gﬂaldm%tﬂd@nea&u%@ other agents

non- aqueous steri nj ecti on. fornmul ati ons
that rigfgreh usqinke & riraating nPSXﬁthlCdéjsféotﬂerWFtthmdo%)’@mtoms Alternatively or

u )
GO TR ARG 1596 MuBhaERd AP or more o

pharm@n@ttcabagen@qa;inw Ky troating arnyeotherdiympiemair megical cepdition experienced
by tlllé %ngldﬁglr Bf ?r{teretsto wifi P efited or unrelated to the psychotic disorder from

which the individual suffers. Examples of such pharmaceutical agents include, for example,

pain relieving agents, anti-depressants, anti-anxiety drugs, and/or other agents that treat one or
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water prior to use. [0067] Formul ations suitable for
adm ni stration by nasal inhalation include, for
wex@anpless fine dusts or msts which may be gePEr/Es®d7/007210

by nmeans such as netered dose pressurized aerosols,
nebul i sers or insufflators. [0068] Those of ordinary
skill in the art will appreciate that pharmaceutica
conmpositions conprising inventive conbi nati ons may
further include one . or nore additiona

morePhdbdedissrdesal IA)ddauiriaile:xagpwssof Fach phampiceyticat agenfis nigelude, for

the present inv nventive i b ONSin_relievi
qunwgey %lﬁ‘f?gﬁné‘i ag ?fgtgﬁ})%h ents,v\jn%t g%égﬂ%r Q%%i'ts rbsam relieving
agent} ffroafetical agdhe, etcS/ o eorﬂBlﬁfmldmsl theteofatA nprpsyoipddte dist of such

di scorders or their s to rnat.i v,
phartaaRRr I AaLg S es JE Lo at PEHECHaY i Reference, 55" Editon,
200126\B113h&d By Mbdidal Bcomsinies Oxlge.pMuditval@NK. maceut i cal

agents active in treating any other synptom or nedica

condi tion experienced by the individual of interest,

whet hgaggsrel ated or unrelated to the psychotic disorder

from which the individual suffers. mpl es

. sugh
[006Yhar Hedreinistabipn agfe Hics '?Y%F‘Mﬂecc’“ﬂtif‘at&{‘&nﬁl @seﬁﬂpé?lh ¢ treatment or

prevdrio hedf ggy&%ﬁ@t&sox%@;s' of epIs8asaNt Sor éiﬁrhpléméb&ir&mg to the present
E /or other agents that treat one or

7 O
mverm@?/cspmmOmmf USZ00 heay Zempespds ob darmepla ot a@? one or more anti-
psyc&q%l %%a%?sakn S'Xﬁéﬂﬁk&? ["Pfthé We B R IR B bbhRhiA#RNiding parancid type,

anti1 - angl ogeni C agents,
dxsorgamzedjnﬂlmet ¢atataglgnt}5pe and i undifferentigted aypai gchlzophremform disorder,

schlz%affncnv%l LRV, d@ﬁa@ﬂ%glf dg%%é'ro'sﬂﬁﬁﬁﬁd[ Ci%l:iuf’egle?gy%hoﬁé Cdisorder, and

c¢onbi nat1 ons thereo nore co ete such
psyclpxha:rdmmdat nataithgrwst swafagehtllOEénmdecddmwethSw pexchosis associated
i cai ns' , Desk. Ref erence,

ST TR TR ——
assod\ht&d with Uses HayoditeadelTbipokir rditarders chich las bipnlamt diserder, bipolar II

disor grgb ac%yé:ﬁ(pt mgsggﬁgj 28 Ccfleg{ler}tﬂe a}'lcri R ﬁ)lné%g&)no\;llth ps*cohrotic features. In

sorders ode
some ¥abpdienends; daveatitivg domblifeiops ese nseful m/Elret trgatment of bipolar disorder,

mclu&?fgo nae%lﬁxi?lgfeaﬁéqn%gsgg %%cgbﬂrgc eg\ggﬁf 1pﬁ1§r%f6 ;e(lsjsrétgﬁ Iax‘rild |b pﬁ)'i]fﬂ- mania. A
moré E:Qﬁhb[gﬁ@tdegén;ﬁiﬂﬁl gDty afdrememtidnsdi mgnparthmdds tqapebe found in the

di sorga cat at c t
Diagape e cqteristoan Mppeel” oE sl AdispRBrn 4 sptig., Washington. DC,
Amesichh PORhiR6¢E AsSodilitiod (1994), HRbiirated hedis by Mércnce in 1ts entirety.
subst ance- |nduced(§f chotlc (di sorder, and gs 3) loved to treat
[0070] s orAsemaGYely PRaddiferallyp e ipY Ve ORI H{aé ¢ cmiployed to trea
psytiSHECdIQsdSss, RS HERABES ha® i GlitH ffbre Yapid oAbst hﬂ'ltiéﬁéﬁﬁ and/or with fewer
denentia; psychosis associated with Parkinson'

side cAftsgths e; TGSl SabodiRewE: Moo BresFat coBReBERs off Ssgful for treating

psytll%tﬁolil%rd@f§ QK ARESritfedCRerain, Withoh AfecteaSids RVEE LS s&)hﬁmd@ﬁfuncnon In
di sorder, and cIothyn1c dlsorgﬁr' denenti a,
othery epbedispanis. ihe m%g%mbleaﬁq@&t yraseiyl for tgphing. pSythdtie disorders, as

descﬁgpcp fli A2 oy ?l ﬂr@%ﬁﬁhb\fﬁe eRERIgTRLk RN Vysfudcticel |l wbsﬁsnIrFﬁsmgly found
treatnent o pol ar disorder, _including faor exa

that compounds @ihdwclgremnh dnvsatioe PFOHHp Al raplddewé% Pgfiom At compared with
othef P’QP‘J&TE ng@%@ jcally LSe LRSI Qﬁ?&igl‘&ﬁé Y Sthet chotlc disorders.

ntal disorders can be found in
[007m) agnbspamcahd Bvantiwt cembingtinng arosafihtin| the) tsf‘@fra@?ts9f psychotic

disoféeps gsgé)éllltgg ’wi%@r@ﬁ&ﬂotr&&mission activity of the dopaminergic system in the

central nervous system. In some embodiments, the inventive combinations provide anti-

psychotic benefits while eliminating or minimizing certain side affects (e.g., akathisia,
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Ameri can Psychiatric Association (1994), incorporated
herein by reference in its entirety. [0070]
w@\doennass vel y or additionally, the inventive PCT/US2007/007210
conbi nations may be enployed to treat psythotic
di sorders, as described herein, with nore rapid onset
of benefit, and/or with fewer side effects. In
certain enbodi nents, the present conbinations are
useful for treating psythotic disorders, as described
dystoRRl Phrkinséhiskh dysﬂt&fdsﬁ&&ﬂdaﬂe&iy&kmesﬁa and thel llkb) sbspciat¢dpbserved when
In  other enb present combinations are
the anfi-psyphotie agnt ?ﬂ ale “’3@91“ ic disorders, as described

[00713er eiddmbiRslidns ¥ e PeestMeinvefftn Qe &muakeful for treating symptoms
sfunction. It was surpr|3|6?gé found g nBo ﬂeé“omnve

relatqglf tot mc@tg:séqqprqepﬁ,@mhcowhgpg gpp%dpﬁlu ng the spca p

and aﬁ{%a?i@ﬁ y Al €4 f WichiyopRiehe. t"l‘h%@doeé%ﬂﬁmﬁleﬁicﬁ;de for example

used for treatlng schi zopreni a and ot her thought
hallupmynm delugionsr prsanoia, FOEErY.] agitAtioR SXCEH Ve 28ETFASIAR, fepgion, thoug

disor e L&g&i %@I%ctaraﬁd Sfalﬂlor'é?nét%a‘ hAMHIPRMI @f pRelsiobhtients. Other

rs asséci ate altered neurotransm SS| on defi
symmmhs wiftey associted aGpunsyrbels disoydsrennglude ragnitiem disgrders or deficits

suchgag :’P\é’%y %Fél%%ﬂegﬂd irﬂgiaﬂ%eﬁﬁg@ psydxﬁfgéxont ffcidpVeetab¥Ec syndrome, and

'ons provide antli - otic beneflts whi | e
Submhcmlmbl fthusy anvithérimbasiment ¢fatha pspsgat MveREQns providgs a method for

at hi gﬁt’l’; 210
trea“ﬂ"?é’l"S Ir‘?? Ig’drﬁgrf%?t\r@osnagg%l%%kl nesﬁ‘ g %O@gérggﬂys ki nesi a
[0073]1d tIh &thtxkahbamﬁmatth@l podssatr V@dbmhems atgeuseful for treating anxiety
dlsorgg E%/q%%lcoflg %Sl)ggilﬁ% ﬁantléalﬁ?s%r@éro fié) Bﬂ&;ﬁ somal phobia,

| vention ar SO use U
socidl Qinxidiﬁ didoRders ymﬁﬂﬂa corr@hla;i\eddllsordpsypmﬁtamamcssjrege disorder, acute

stres(s)f i qrsggﬁeﬁgﬁaaeat%geé}{ ¥i§;§§de§| nel ua 1on%nx %%I%iz) (())g l ?\ﬁ)stance induced
anxiety AsRdrt NMdOATiédth Alisoeder ot othxﬁﬁipd: speckfaddl uci nati ons

del usi ons ar ano agi tation
(007851 oASOBHE FoABHBR CTORIGER, U b rant FompIEHEAE hré Gscful for treating
bipoh {@rder@NGusR %]ﬁﬁlaloﬂls&ld@isl 1ﬁ61&kie Widiat badisbrden) bipolar II disorder, and
psychotic patients. O her { 8gg often a SOC|§ features. The
cyclohymiqdiserist; RiPelat B1agia, dempRig, dBd AEPIRsEPB AV B 8?%

present SRip oﬁh@lssaresdll'@ué?ul%ig fre@irigS@hdl0ding ke prepantiy) of cycling that may
unctlon depr essi on, SUICIde, net abol i ¢ syndrone, and
occus pbresndipela deprestinpand hipplMePaRAbodi ment of t he

[007%? esS el ehtiVeE RbhbindioRY | M8F Be rﬂi‘ﬁthﬁiitd‘r&i tot be@éﬂmgsuﬁﬁang from or
nore synptons associated with a psychoti g disord ¢ en
suscppiihig]to pre of Fre prsbatifmdisosders H’é*’Ib‘F SrACOOHIDE a6 MEAient regim

and %i)gngspﬂrplastélﬁfshka %@td A8ct8N X e hdhersll 8 PadientSisdoabidagd to be suffering
attac gor aphobi a, panic di sorder, _specifig¢

frorrp heo Ipisychotio cd:aprdph obi that patient oshows, B¢ ?)PR!IP@"(‘)*PE eqollec’non of accepted
symag) esc?f thit 8@&%{' S'Avﬁ atfin® & Qftlside RSOl BAMIBEJtbIS td 8 PSychotic disorder

acute ess di sorder, generalized anxiefy
or egliseode dérfor sspmples ithat patighhss g,fgr@plgpérhlstory of the disorder, or carries a

kno%yxg%tn C?uéc?&“fiﬁg} AP Sy d Ei §RfegerA 8&@1@1’?&9 S5y be con51dered to be

W se specl |ed 0074] According t
suscaptbleeif éwbq)dilcmnhas tshewpr esee or @Qrﬁjlsm’ﬁ%% ofr the disorder, or has

usefu for.t n o orders. Such bi pol ar
exP‘Eﬁ‘%’SF%Sﬁ’ gpls% h %fsopc}eg lln%edpégzr der, bipolar H
[00TH]s or Ue general) the: ymimt‘tlngamentdi 8% mekat herlgmp atfers teardvarsing, alleviating,

denentia, a Lon W thpsy 4
AelagTEE B oot REGDRL 55 e Bresf gy o Pk i GRS idiier or episode.
In séinB @iﬂlﬁdﬁﬁedtﬂ&rq@trﬁmriham@ applied uker ong Qﬂmprensu;nptqma; have developed.

In ot grngggoc? nP %ltsartrcgtergen Slgla)(') rl])eaap lnlSQCQ'L(? nr{ﬁgla%Sence of symptoms. For
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[0075] Inventive conbinations may be adm nistered to
patients suffering fromor susceptible to one or nore
wp@zoochosx di sorders or episodes, accordi ng toP@EI/US2007/007210

treatnment regimen and dosing plan established by a
doctor. In general, a patient is considered to be
suffering froma psychotic disorder if that patient
shows an appropriate collection of accepted synptons
of that disorder. A patient is considered to be
anfﬁ,ﬂlécmlinbhteniasa e padiiHigtkled i s&ndepnblermdp/ixdmﬂimrm‘r to the onset of
or exanpl e, . that gatl ent has a fam/|
C

symptomps i€ Lor b‘hrhghbr‘)f sy 9 W Iél? r.in ?1gg{ ¥)f genetic or other

susc%ﬁﬁgtfh&b}sbt Yrrtdiddeht i@y aldbabe %r&ﬁfu@ﬂ rafteAspfiptodis haw@yresolved, for
al e considered to be susceptible if the patient
example tosprewFnt OF delgy thelf BCuFeRReons of the disorder, or has
[007ﬁ§per’f}§f§9 R ofdinSH sk en &e M%vxﬁ'a?é?f Q@Bgmté‘ tHalf %\Rﬁ%ﬁbe combinations
0761 1'n general, the term"treatment," as use
and émmpositjonsedsefid indhe svatmant @f psychelic slisarders oy aly? fipd utility in the
treatxtnlggt gfnc‘?tﬁér (ﬂEOrdEl@hﬁ e&hﬁg %r@srs%rcﬁstﬁhé}frgo&f disorders, many of which
otic der or episo I'n sone
shov\esrgmd' caﬁmtosmomlélat withtpsyehptigalisopdars.ed after one or
nore synptons have devel oped. |In other enbodi nents,
treatnment may be admi nistered in the absence of
syrrpt ons. For 19 WD EMILIE@AW@NJSZOOW 007210
reat nent-
1. '[')Tleblt émlzen 1ive V| mp agzr%ngr p&elfé orp ;éft?xeofzduced r’[C'F')Izmbmg without
Side(@fegts in light of a history of synptons and/or in
light of genetic or other susceptibility facto
Treat ment nmay al go be conti nued after synptons
resol ved, [
recurrence

wi-ll alsor cog;i ze that inventive conbi nat/i ons

e art
and
conposi tion )Hus ul in the treatnment of ps a{?POt c
sor mayyal so f Yeed tregyment of d?2,
[0079‘ hergﬂlgor ders, for exah{p d g’eplpesfs?(;edr?dor ot her (gompoun
“cpdd2’y oo eeersplifynthe prése\WExhnpbmmmsbﬂgrfpm experiments in wh1ch a compound
idity chot Ic r d
of taftagty. b gt YedhuliSd by atEn SRR il o el thbpiified by
halopridaldy matypxchln(@kuaﬁﬂhﬁkd bpichgapinehoThe c@nbiipatidh estused apomorphine-

. ..N 00781, Usi H (Conpound 1, "cpd 1") and H
‘“d“("&%@%géamugﬁlgefh?&?b exenplify, the present

Exanpl e descri bes four experinents in which a conpound
Exp&imémrimul a |, was administered in conbination with
Animgalidrenpsa typi cal Teeaswend i fi ed by hal oNenbdobf argmals (n)
1 atypical (exesehitlef# echidly cl ozapi ne). The conbi naté on
2 reduced aponwekiblenteepd N@UTZ etp/kg)i nbi ng Wi t hout si de
3 effects. Expeehigrnrtcpgd AWM. amg/kgloups Treat ment Nunber
4 of animals (Rhiclk-vedd C{E7 mglhkghicle 6
5 Haloperidol (0.17 mg/kg) + vehicle
6
7
8
9

Haloperidol (0.17 mg/kg) +cpd 1 (1.7 mg/kg)
Haloperidol (0.17 mg/kg) + cpd 1 (5.4 mg/kg)
Haloperidol (0.17 mg/kg) + cpd 1 (17 mg/kg)
Haloperidol (0.3 mg/kg) + vehicle
10 Haloperidol (0.3 mg/kg) + cpd 1 (1.7 mg/kg)
11 Haloperidol (0.3 mg/kg) +cpd 1 (5.4 mg/kg)
12 Haloperidol (0.3 mg/kg) +cpd 1 (17 mg/kg)

(oW e e We We e Ne Ne e
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2 vehicle + cpd 1 (1.7 ng/kg) 6 3 vehicle + cpd 1
(5.4 my/kg) 6 4 vehicle + cpd 1 (17 ng/kg) 6 5
woladooperdsziol (0.17 ng/ kg) + vehicle 6 6 Hal ope€T/tist007/007210
(0.17 ng/kg) + cpd 1 (1.7 nmg/kg) 6 7 Hal operido
(0.17 nmg/kg) + cpd 1 (5.4 ng/kg) 6 8 Hal operido
(0.17 mg/kg) + cpd 1 (17 ng/kg) 6 9 Hal operidol (0.3
ng/ kg) + vehicle 6 10 Hal operidol (0.3 ng/kg) + cpd 1
(1.7 ng/kg) 6 11 Hal operidol (0.3 ng/kg) + cpd 1 (5.4
Expefiideg? 6 12 Hal operidol (0.3 ng/kg) + cpd 1 (17
Anin{Whlips6 20 WO PRA#NANK1983 PCT/ US200 M@xfEeidf animals (n)
1 Experinment Zefidlemlvepictaips Treat ment Number of afi mal s
(n) 1 vehi cyehicte vaipdal @ Pmg/kgdhicle + cpd 1 (1.8
nmy/ kg) 6 3 waidiehepd 16 theM)4 ng/ kg) 6 4 vehiécle +
cpd 1 (17 novdnidle & cpad 1Q192a@kge (3 nmo/ kg) + vehidle 6

3
4
s 6 Cozapine ¢RzARKE mpaad vehide 7 my/kg) 6 7 6

¢ U ozapine (3crmhkas (?nfy{'%l%:ﬁd&l(n‘g/rkg/kgﬁ 8 O osapi ne
7

8

9

(3 my/ kg) + eRPagink &3 mEAHII) cbd 1954 mgmp) ne (5.46
ng/ kg) + vehd:RJzﬁléli %iﬁxg@kg)zae e (§ D nfb/xg/ : mfp/kg) kg) + cpd 1
(1.7 g/ kg) @mz.ﬁmg(swa beieien) Ka) s opd 1 (6. 4
10 Mo/ Kkg) 6 12cf329§1%@(51a g%wg{ 9)(l+7ﬁ1|@ﬂkg3} (17 ng kg)
11 gm nE;f’e”(”)entlo%a SRy Ther  ofe
12 S \N) CloZ4fidk Qrﬂ' 1612 vle + Cgd 2
(3 ng/kg) 6 g‘%% gﬂé p@e( %ﬁl?G 4veh|cle
Ex(x]ng32 (30 ng/ kg) 6 5 Fbloperldol (O 1 ng/ kg) +

Animal gxo%ru 6 Hal qpepidyd (0,1 my/ kg) NEGRBerof ahifElskH)
9) pe'{ré‘lm‘f&le(rk e{'nﬂgl Kg)—+ Cpd 2Z (10 ny/kQ)

1 %
2 vehicle + Cpd 2 (3 mg/kg) 6
3 vehicle + Cpd 2 (10 mg/kg) 6
4 vehicle + Cpd 2 (30 mg/kg) 6
5 Haloperidol (0.1 mg/kg) + vehicle 6
6 Haloperidol (0.1 mg/kg) + Cpd 2 (3 mg/kg) 6
7 Haloperidol (0.1 mg/kg) + Cpd 2 (10 mg/kg) 6
8 Haloperidol (0.17 mg/kg) + Cpd 2 (30 mg/kg) 6
9 Haloperidol (0.17 mg/kg) + vehicle 6
10 Haloperidol (0.17 mg/kg) + Cpd 2 (3 mg/kg) 6
11 Haloperidol (0.17 mg/kg) + Cpd 2 (10 mg/kg) 6
12 Haloperidol (0.17 mg/kg) + Cpd 2 (30 mg/kg) 6
Experiment 4

Animal groups Treatment Number of animals (n)
1 vehicle + vehicle : -6
2 vehicle + Cpd 2 (3 mg/kg) 6
3 vehicle + Cpd 2 (10 mg/kg) 6
4 vehicle + Cpd 2 (30 mg/kg) 6
5 Clozapine (3 mg/kg) + vehicle 6
6 Clozapine (3 mg/kg) + Cpd 2 (3 mg/kg) 6
7 Clozapine (3 mg/kg) + Cpd 2 (10 mg/kg) 6
8 Clozapine (3 mg/kg) + Cpd 2 (30 mg/kg) 6
9 Clozapine (5.4 mg/kg) + vehicle 6
10 " Clozapine (5.4 mg/kg) + Cpd 2 (3 mg/kg) 6
11 A Clozapine (5.4 mg/kg) + Cpd 236 (10 mg/kg) 6
12 Clozapine (5.4 mg/kg) + Cpd 2 (30 mg/kg) 6
Procedure:

[0079]) Mice were acclimated to the climbing cages for at least 1 hour and then dosed with
either the vehicle.or a dose of haloperidol or clozapine followed by a dose of either vehicle or

a dose of Compound 1. Thirty minutes after dosing all mice received 1 mg/keg, s.c.
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8 Hal operidol (0.17 mg/kg) + Cpd 2 (30 ng/kg) 6 9
Hal operi dol (0.17 ng/kg) + vehicle 6 10 Hal operi dol
W@ Q0v1rgd kg) + Cpd 2 (3 ng/kg) 6 11 Hal operi BOI/USOAN07210

ng/ kg) + Cpd 2 (10 ng/kg) 6 12 Hal operidol (0.17

ng/ kg) + Cpd 2 (30 ng/ kg) 6 Experinment 4 Aninal

groups Treatment Number of animals (n) 1 vehicle +

vehicle 6 2 vehicle + Cpd 2 (3 ng/kg) 6 3 vehicle +

Cpd 2 (10 ng/kg) 6 4 vehicle + Cpd 2 (30 my/kg) 6 5
apong i?@ |2aﬂ& é‘étarr;'ali/ t6Ohe cliviting bapes. FoveChomatps after $pomegrihyine the mice
wererafRgy 67 SOORES S IRPIPS 1A RO AL S (Wi i ¥ minut test
sessignCl 0zapine (5.4 ng/kg) + vehicle 6 10 O ozapine (5.4

ng/ kg) + Cpd 2 (3 ng/kg) 6 11 C ozapine (5.4 ng/kg) +

Cpd 236 (10 ng/kg) 6 12 C ozapine (5.4 ng/kg) + Cpd 2
Resul80 ng/ kg) 6 Procedure: [00791 Mce were acclimated . .
[0080D t Hexpsrimebt g cEgBPORRg 1a1(5-l4e§st171m\lg§$ﬁs WhER (Reaiministered with

.. : H?ﬁ { i blo apdmorphine-induced climbin

haloﬁ%ﬁ%ﬁéﬂlzg Ogjr C o%)a%‘i%g‘\é&%aqf F%\%Eg by#géfgoﬁge of either .g
thenvehér leither compdurd wis admpvistaredlalons with mpdest dlecrgpges, (<10%) in

dosin [y 4] ' .
s R R S5 REVG g YR combin e
groupetWitheﬁe; 03 mpkedialopsiridgl dessesll dpsescofFompaindyf esplted in decreased
aponor phi ne t ' . b v .y e
ster @RV g 47 APl RyiddPEae)Sfley flrckdr pORRGNCA Shde-effect liability
was tastedt separeely instbe satatepsRessay (sse spaeedl belopdr (TheRDsy for apomorphine
ound 1 4 & 17 ) - Pl '
ook R Fatnd o b8 K8 mRE IR ALRALE 85 s wen co-
admblistededofitlapaivompliighef haldperéthl.cwhilbian ED b hath Wemg/kg of haloperidol

i ther conpo .was. adm ni stered alone with dest
°°“1§é‘8F E%\%%%‘gg@%ggéguﬁlfstereot,ypy in the \1\”7 rrglmlzgeS
[00839 P OBRErim@nd2:0. Conpukg halsap& i idomgloglbiwhed co-administered with
oSS0 st Gl LR LB RS R8s Bumbing ren

whefit &R0t dpdudlaivay eadnfinfiteled @l aRewithobnlyl andighThizcrease (~13%) in
degree of potentiated side-effect |ia

! il .
serqcidvis Be 4 BEE,CORPYRY L aphdpep s amni e¥8iineg ggament. The
EDs) o £paM8rphiliRebIEEER Foff CompRAAD N PAlbRE was 17.03 mg/kg and was reduced to

8.19 and 3.96 mg/kg when co-administered with 3 and 5.4 mg/kg of Clozapine respectively
(Figure 2).

[0082] Experiment 3: Compound 2 (3, 10 & 30 mg/kg) when co-administered with
haloperidol (0.1 & 0.17 frlg/kg) produced a greater block of apomorphine-induced climbing
then when either compound was administered alone with only a slight decrease in stereotypy
(~30%) at the 30 mg/kg Compound 2 and 0.17 mg/kg haloperidol combined treatment
relative to haloperidol alone. The EDs for apomorphine block for Compound 2 alone was
27.06 mg/kg and was reduced to 2.4 and 4.1 mg/kg when co-administered with 0.1 and 0.17
mg/kg of haloperidol respectively (Figure 3).

[0083] Experiment 4: Compound 2 (3, 10 & 30 mg/kg) when co-administered with
clozapine (3 & 5.4 mg/kg) produced a greater block of apomorphine-induced climbing then
when either compound was administered alone with only a slight decrease in stereotypy

(~20%) at the 30 mg/kg Compound 2 and 5.4 mg/kg clozapine combined treatment. The
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bl ock for conpound | al one was 15.89 ng/ kg and was
reduced to 4.53 ny/ kg when co- adm nistered with 0.17
worguorg11983 hal operi dol, while an ED50 with 0.3 Ppgr/kszo0f/007210

hal operidol could not be calculated (Figure 1).

[ 00811 Experinment 2: Conpound 1 (5.4 & 17 ng/kg) when

co-adm nistered wwth clozapine (3 & 5.4 ny/kg)

produced a greater block of aponorphine-induced

clinmbing then when either conpound was adm ni stered
EDSO%PH;&)MIbhlrﬁfﬁlyclﬁfcﬁ'l(Icghpodﬂcl elome Was13046 amd was reduced to 17.9 and

RS E VMR i LR R T

aponor phi ne bl ock for Compound | al one was 17.03 ny/ kg

and was reduced to 1 d 3.

2 cobwmmneeCreapide St gy e e s ts Compared with
_ Y AldHEl gure 2). [0082) Experinment 3:
A””‘F(’:%wgﬁénggg'{ 3,710 & 30 g/ kg) when co-adni ni st ered
W|th hal oper| d 0.1 & 0.17 ng/ kg) produced :
greater bl g1 ponor phi ne-i nduced cl i g
when eitheg d was adm nistered al @

age in stereotypy (-30% at
ng/ kg Conpo n;j‘} and 0.17 ng/ kg hal operi doKN copbi ned
treatnment relative

o hal operidol, alone. T D50 f
[0084),0rd/si®8 ne Bl ock fcﬁtcoéa??ﬁ'é‘an]g fpgllokémglas 27.06 (€bmpound 2,
“cpd ) lﬁge)aé?ﬁ’pli’f?sthE %@Mizﬁn@e@eﬁd’t%eﬂ ah eﬂﬁél’ﬁgemhﬂ rwhich a compound of
co-adm nistered with 0.1 and Q. (%)8 - dal side
ormpl bpas |aémm1|8@5€1siea ¢qrabipation gﬂﬂ’ehé?ggt $3PSERD EF FIRUE™
atulSRicmhlseibr.when co- admi ni stered
eﬁecﬁ]aﬁ% ¢l oz 5%5&1%???]’% 5.4 ng/ kg) produced a greater
bl ock of aponorphi ne-i nduced clinbing then when
_pﬂlmi[&L corrpound \r/l\‘/as adm ni ster ed al one vvlth otnl y a

i Conpound 2 a@l@etﬂrﬁyﬁq{%@rl ozap| ne conbi ned trea

2 The 22 WO 2edi¢le Harl Germgda)o7/ 007210 ED50 for®

3 aponor phi ne whidk Hepd I00Mpoeke) 2 al one was 27. 06 &nd

4 was reduced Helopgridol{d 7 Bg/A8) wyehickn- adni ni st er &

s wth 3 and SHalopgridal (6f1 7Tohg/kgpi-nepd bEpema/kad)| v (Fﬁ gur e

6 4). 2. ExanpHeloperifol(©dpymafkigat crel HES £nfedes)s of 6

7 Inventive CoHalapatido(§.1Asm@kgpatr el W thmeg/As) | 6

psychotic Agents Alone NN NJ NJ [0084] Usi ng H

Expdrnema@ind 1, "cpd 1") and H (Conpound 2 cpd ) to

Aniexlgfiphpd v, t he pilesatme er pfgmmars(n

in which a coemolleﬁdveiﬁclefor mula | was adni ni stereﬁj in

combi nat i on wehiblera¢mbe(i.dmg/kg) assess extra- pyr &ni dal

side effect véhiaki+# ¢pd/] (B4 mgfhglesent ed by catal eftic

behavi or. Expelticlentpd 1 & mglkg)r oups Treat ment Number

of ani mal s ( Maloptrideh(0cd mgtkg)ehvahiade 6 6
Haloperido! (0.3 mg/kg) +cpd 1 (1.7 mg/kg) 6
Haloperidol (0.3 mg/kg) +cpd 1 (5.4 mg/kg) 6
Haloperidol (0.3 mg/kg) +cpd 1 (17 mg/kg) 6

O AN D WA -

Experiment 3

Animal groups Treatment Number of animals (n)
1 vehicle + vehicle - 6
2 vehicle + cpd 2 (10 mg/kg) 6
3 Haloperidol (0.1 mg/kg) + vehicle 6
4 Haloperidol (0.17 mg/kg) + vehicle 6
5 Haloperidol (0.1 mg/kg) + cpd 2 (10 mg/kg) 6
6 Haloperidol (0.17 mg/kg) + cpd 2 (10 mg/kg) 6
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2 vehicle + cpd 1 (5.4 ng/kg) 6 3 vehicle + cpd 1 (17
my/ kg) 6 4 Haloperidol (0.17 ng/kg) + vehicle 6 5
wodooperszlol (0.17 ng/kg) + cpd 1 (1.7 ng/kg) BCT/6S2007/007210
Hal operidol (0.17 ng/kg) + cpd 1 (5.4 ng/kg) 6 7
Hal operidol (0.17 ng/kg) + cpd 1 (17 ng/kg) 6
Experinment 2 Animal groups Treatnent Nunber of aninmals
(n) 1 vehicle + vehicle 6 2 vehicle + cpd 1 (1.7
ng/ kg) 6 3 vehicle + cpd 1 (5.4 ng/kg) 6 4 vehicle +
cpd 1 (17 ng/kg) 6 5 Hal operidol (0.3 ng/kg) +
Procadeid:Cl e66 . I_Ila—llia\loperlddol (0.3 nog/ kg) + cpd (1.7
Tkq) oper.i dal
100834y ice ware e artrotnet i viBPRGHr & offiof fiBhidol followed by a
dose QJf e@ﬁ@le’i'élﬁslét or3a ABsd 1B Conpenad Tir eﬁCﬂiﬁﬁiouhﬂlrﬁJefIhlrty, 60, 90 and 120
ani mal s éﬁ 1 vehicle + yehicle

minuges sk, b orel i O AFAISH 0¥ 1 HEP RGTAn Lo 13 hieh. The
numlééé' '@lsg&ﬁ{qu\%l to(6d deé fBBWREh fhe\fﬁé”ti&'remﬁms%nl'ﬁh ®aels rtodrded at each
+ cpd 2 (10 ng/kg) 6 6 Hal operi gi go 17
test mgmwg\)i pm@ptﬁdzs theopeiggmt §1 ﬁ’@xw@n\mﬁb’ﬁﬁ%ﬂ’% 0
PCT/ US2007/ 007210 Procedure: 100851 M ce were dosed

Rcm#%th either the vehicle or a dose of hal operido
11owed by a dose of either vehicle or a dose of
[0086bnpdixpériments Canddu keprzpoungdily ¢y mg/kg) ryuldediima moderate increase in

catalf%syl{g S‘ceﬁfbé'eq lfgﬁél g% m%@ }{?ﬁfdﬁhggﬁuﬁ‘[(ﬁi AT CIAEN N chatalepsy while

or| nunber of seconds
the loyert dos6§ of Eonfpoundili fetled teepatentinte catplgpsis Bhus; there ifra Jagge window

for tfb frgcrr%at%g 3 3k &8 fﬁ_u4tr§%/ﬁ<§f%t%tco%ﬁ§s%§ Bh%ﬁdélﬁcr%&%d EPS liability (>

bl'e response sec)
r7m@ﬂqglts [00861 Experinents 1 and 2: Cbnpound 1 (17

008l BB 57 CTaBBPSER B IEF g, sk kgl 01 e
0. 17rmg</kgpmdaaécﬂbaplsyswmnnms thiare isca/\)argedwsreb“ofor@bwmeq efficacy (3
? o-a gltisetpa 1|ogtareld %%:trgalsg&’ BPs halgﬂﬁy (; I]Ern?gfkg) a large

3. Example 3: Inventive Combinations on Conditioned Avoidance Responding As

Compared with Anti-psychotic Agents Alone

N N
_/ J
[0088] Using *h*l (Compound 1, “cpd 1) and ":I' (Compound 2,
“cpd 2”) to exemplify, the present Example describes an experiment to determme the effect of
co-administration of haloperidol (0.54 mg/kg, i.p. 30’ pretreatment) or clozapine (5.4 mg/kg,
i.p., 30’ pretreatment) and compound 1 (0.54 mg/kg, i.p., 30 pretreatment) or compound 2 (1

mg/kg, i.p. 30’ pretreatment) on conditioned avoidance responding.

Experiment 1

Animal groups Treatment Number of animals (n)
1 vehicle + vehicle 8
2 vehicle + cpd-1 (0.54 mg/kg) 8
3 Haloperidol (0.54 mg/kg) + vehicle 8
4 Haloperidol (0.54 mg/kg) + cpd 1 (0.54 mg/kg) 8
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for the increased efficacy (5.4 ng/kg) with
co-admnistration and increased EPS liability (> 17
worgioRig) 198§ 0087) Experinment 3: Conpound 2 (10 ne¢RY$2007/007210
failed to potentiate haloperidol (0.1 and 0.17 ng/kg)
i nduced catal epsy. Thus, there is a | arge w ndow for
the increased efficacy (3 ng/kg) wth
co-admi nistration and i ncreased EPS liability (> 10
ng/ kg). 3. Exanple 3: Inventive Conbinations -on
Expefaaitat i oned Avoi dance Responding As Conpared wth
Animlroupsychot i ¢ Afimatiierdl one \ N N. N- Nuiibérfig@imals (mg
1 H (Conpound vkhicle pdrehicle and H ( Conpound 2, “cpd382")

2 to exenplif yehidie+ppadewtssmgip) e describes an 8

3 experinent toElodgpiae (5.09end/kg) €létdcie of 8

4 CO-adm ni st rel-gfne(5.Aahorey+ osd 1 (B55Mmgikgkg, i .18 30
pretreatnment) or clozapine (5.4 nmg/kg, i.p., 30

Expdtinfdft8at ment) and conpound 1 (0.54 ng/kg, i.p., 30

Anin&W@m&m
1 pretreatnenteridle tdi¢ oned avoi dance respondi n@.
5 Experinment 1, 4pie8 cdrodnsgkppat ment Nunber of ag mal s
3 (n) 1 vehicligioheM&dli(0!52 Ba/keyehekicR + cpd - 1 (® 54
4 "O/kg) 8 3 Haj 98&61‘%@!54(:9@55) TYpE )1 me/REY Cl e 88 4

Hal operidol (0.54 ng/kg) + cpd 1 (0.54 ng/kg) 8 24 WD
Expg,g_gg'{t3411983 PCT/ US2007/ 007210 Experinment 2 Ani nal

Anirdl IO B5,s " €at ment Muher, of ani mal s (n) Numbeebf slidats (n)

vetitcre 8 2 yalikehevehi§Pd 1 (0.54 ny/kg) 8 3 8
G ozapi ne (5, '

-/ K v e8 40 [
2 i0@/K8q ~CQozapine (34
S mikal onde Rl SELAND, e et S v
_ vehicl g +
4 Vehicle 8 2 ve‘%g e+ CIB ??fgﬁwgf(&ggnég’ 3 Hal op?ri dol

.54 ng/kg) + vehicle 8 4 Hal operidol (0.54 ng/kg) +
Bﬂﬂégﬁﬁz (1 ng/kg) 8 Experinment 4 Aninal groups
[008D] eat Ml ratiibe beed tminedalosa §taple criterion performance of 90% avoidance

responding and had been used in previous drug studies. The dosing plan was a within subject
pseudo random design so that all rats received all treatments over several weeks. On test days
in experiments 1 and 2 the rats were dosed with vehicle, Compound 1, haloperidol or
clozapine or a combination of Compound 1/haloperidol or Compound 1/clozapine. On test
days in experiments 3 and 4 the rats were dosed with vehicle, Compound 2, haloperidol or
clozapine or a combination of Compound 2/haloperidol or Compound 2/clozapine.
Conditioned avoidance testing commenced 30 minutes after treatment and the rats received
50 trials and the number of avoidance, escape and no response trials was recorded.

Results |

[0090] Experiment 1: Individually, Compound 1 (0.54 mg/kg) and haloperidol (0.54
mg/kg) resulted in a slight decrease in avoidance responding (~10%). When co-administered
at these minimally effective doses, Compound 1 and haloperidol resulted in a >70% decrease
in avoidance responding with no adverse effects on number of no response trials (Figure 5).
[0091] Experiment 2: Individually, Compound 1 (0.54 mg/kg) and clozapine (5.4 mg/kg)
resulted in a slight decrease in avoidance responding (~10%). When co-administered at these
minimally effective doses, Compound 1 and clozapine resulted in a >70% decrease in

avoidance responding with no adverse effects on number of no response trials (Figure 6).
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I vehicle + vehicle 8 2 vehicle + cpd 2 (1 ng/kg) 8 3

Cl ozapine (5.4 ng/kg) + vehicle 8 4 Cozapine (5.4
worguorg)1983 cpd 2 (1 nmg/ kg) 8 Procedure: [00891P¢EIS2007/007210

rats had been trained to a stable criterion

per formance of 90% avoi dance respondi ng and had been

used in previous drug studies. The dosing plan was a

wi thin subject pseudo random design so that all rats

received all treatnents over several weeks. On test

[0098RYS Eﬂc&rﬁ%&ﬁ el rlﬁaxtvsdubugmoxapmlnm 2 41 mgfey)and dmbperidolh(0.54 mg/kg)

sl S SR aoLy L LSS S Sadmiisre a

these fihidfAR) difectitd dbRS] cOﬁEwand D afil heropaﬁdlm&eﬁxlﬁeddn 4 *1508% decrease in
rats were dosed with ve

hal
avoidancegeeppagingavish ne advsres HHERCTSAN B\‘r;ggffrf’?f rgsponse B Figure 7).
[009%(]/“3' RS 21 niRvRakn (%rﬁ]a i nn Ne.mg/Re)dhd lcmeplme (5 4 mg/kg)

oi dance testing commenced 3 utes after t
resuledln Rlight 4o0reaseiin GHOIBUS FeFBRTSIB G Ke0 Ry P fo-dministered at

€ >Geth d
thes B R O o e i
avm(i@n@zlres;g:/nldgyg withinp aftvgres ¢idestts ?@nmbem@f/rpegl)em%gg?aﬁa igure 8).
[0096)%8I | it gts ?gs%g tl-f' aﬁl&?ésdﬁﬂxgﬁat@eﬁﬁgp BleRfve cdf¥inatiti€Rnhance the

adM Arst ere se m ni nal ef fective doses,
abnli@)mfohaidpénchﬂdtohaieaqoe)pmisb symomedoﬂ achizoptyeniacas pgsled by the
n._avoi da respondin taCliSe Qffects it ind
amp u%@?e brqu ﬁ%d e?‘%cﬁlg/é %}/L}f\% %Dcep ?eﬂfrfggl ?ﬁ) 1[;00 gllti ects it induces as
1nodamﬁﬂy¢mwwpgr Ind|V|duaIIy Cbnpound 1 (0.54 ng/kg)

[009%3 cr eg’gg € IHp 29181585 a{geI yl ta?qui ﬁé)ﬁc%'ng Qltld publication cited or

desdibed ARl SbQmdsht & hd:rhlsysmcomomtembj' yefefeﬁ@;t i ve doses,

Conpound. 1 an cloz resul.t ed O@b reas . s
[00?@] amnéraﬁffe AYS f% g Wrtuﬁnl?% of d\t}gl%ge ? t%?s ﬁwentlon, it 1s
appiYeAb eat Vur flﬁtsfce&ﬁﬁﬁﬁeudrf ican be(dlteged @o @)owﬁé dﬂﬁr embodlments which

2007/111983 PCT/ US2 /007210 Q0921 . Experi
utiligg dhs, p%apquyis a@gnlﬁg ﬁé P l&s W/e%&m #&1 H:g?r(ﬁpge w%l E’e appreciated that
the §QpebfTRiskentibR $3Hd l%ldéﬁhea |th€ B@?ﬂ@ﬂ €hR¥@s irdther than by the specific

en

avoi dance responding (--10-2 co-adm ni stered
embgdiments shich havisdiery “‘é’fr?S@BECF‘\Pé( VRS o und 2 and
hal operidol resulted in a >50% decrease in avoidance
respondi ng with no adverse effects on nunber of no
response trials (Figure 7). 100931 Experinent 4:
I ndi vi dual Iy, Conpound 2 (1 ng/kg) and cl ozapine (5.4
nmg/ kg) resulted in a slight decrease in avoi dance
respondi ng (-10-20% . Wen co-administered at these
mnimally effective doses, Conpound 2 and cl ozapi ne
resulted in a >60% decrease in avoi dance respondi ng
wWith no adverse effects on nunber of no response
trials (Figure 8). [0094] Thus, the present Exanples
illustrate that inventive conbinations enhance the
ability of hal operidol to treat positive synptons of
schi zophreni a as nodel ed by the anphetam ne-induced
hyperactivity with acceptable liability for the side
effects it induces as
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nodel ed by catel epsy. [0095] The entire disclosure of

each patent, patent application, and publication cited
w@eoo7de™sy i bed in this docunent is hereby i ncoP@DUS10eT007210

by reference. [0096] While we have presented a nunber

of enbodi ments of this invention, it is apparent that

our basic construction can be altered to provide other

enbodi ments which wutilize the conpounds and net hods

of this invention. Therefore, it will be appreciated

that the scope of this i WEAIM® is to be defined by

the appended clains rather than by the specific

Whatisistdgdit's whi ch have been represented by way of

exanpl e. 26 WD 2007/111983 PCT/ US2007/ 007210 CLAI M5

What is clainmed is: 1.° A conposition conprising: (a)

ei t-her & qomNOSHIONFOMBPIEHIL al anti - psychotic drug; (b)

a itallantiP3yciRticdri®; ) M n RS N HR6

I @?ggﬂ%%a {cggﬁ%ﬁlymgggggpt abl éE%alt t her eof

whéneicompogad offermada b si ngl e or double bond; nis 1

or 2, mis 0 or 1; Rl and R2 age each independently

hal ogen, -CN, -R -OR RZLl.6 peffluaroal kyl, or -OCL.6

perfluoroal kyl ; each R isy@ndepengeft|y hydrogen or a

Cl.6 al kyl group; R3 ®id ken together, with

t he carbon atons to which yY~Ar€nrbound, to forma

saturated or unsaturated 4 ed ring, wherein

said ring is optionally sulsti tedRwith 1-3 gr oups

i ndependent|ly sel ected from Hai zﬁn, -R, or OR and R5

and R6 are each independently -R and (c) optionally a

pharmaceutical ly acceptable chrrier, adjuvant, or

vehi cl e. ~ .
or a pharmaceutically acceptable salt thereof, wherein:

=== designates a single or double bond;

nis 1 or 2;

misQOorl; .

R! and R? are each independently halogen, -CN, -R, -OR, -Cy.¢ perfluoroalkyl, or -0Ci.s
perfluoroalkyl;

each R is independently hydrogen or a Cy.¢ alkyl group;

R? and R* are taken together, with the carbon atoms to which they are bound, to form a
saturated or unsaturated 4-8 membered ring, wherein said ring is optionally substituted
with 1-3 groups independently selected from halogen, -R, or OR; and

R® and R® are each independently -R; and

(c) optionally a pharmaceutically acceptable carrier, adjuvant, or vehicle.
2. The composition according to claim 1, wherein === designates a single bond.
3. The composition according to claim 1 or claim 2, wherein:

R! is R, OR, halogen, cyano, or -C.3 perfluoroalkyl; and

Ris R, OR, halogen, cyano, or -C,.3 perfluoroalkyl.

4. The composition according to claim 3, wherein at least one of R' and R?is - .

OH.
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2. The conposition according to claim1, wherein ----
desi gnates a single bond. 3. The conposition
wa@ewondiosy) to claiml1l or claim2, wherein: R PGI/BS200R)07210
hal ogen, cyano, or -Cl.3.perfluoroalkyl; and R2 is R
OR, hal ogen, cyano, or -Cl.3 perfluoroal kyl. 4. The
conposition according to claim3, wherein at |east one
of R and R2 is - OH 27 WD 2007/111983
PCT/ US2007/ 007210 5. The conposition according to any
one of claims | to 4, wherein R3 and R4 are taken

ether, with t. ecarb ns . n3 4
bodnd, e FopRpsibanaareRriea A GhEst Syl 64, Rhbrein R and K' ar
takeﬂT%ﬂi:ﬂieQd wiihNthe wﬁbﬁ‘ldﬂorﬁaltd which they cap¢ ibonad,| to form a saturated or
unsaFSJ:rJg;ﬁti kg&ugggqp\l\cnré rmg,rw Salq-ﬁgldgglg?fg)gg)fr{%l sﬁcbe 1?u(i<t—:<? q/lth 1-3 groups

i“on~accor

mdcﬁé?ld@ﬁ“&ﬁ?&t&ffr@n%a'l@gbeh IK)OE,OH\(her ein said Corrpound |S
of formula I-a or I-hb: RBRRR R3 RARA RLgN) R-
"~-mNR5 R5 HR6 HR6 I-al-b- or a
phgr mac gyt ic6apb¥itiek a6R@RAk 0 ary bnd RdSGRIs 1 65, m&rem said
conposition according to any one of clains | to 5,

compgundds af Samyla Eappdtid is of fornula I-c or 1-d: R2 R3
R2 R3 R4 R1 I R4I31NN N RS ~R H- 1XRs R6 HRs
l-c I-d g{ a pharjraceutically acceBFabIe S It
t hereof. 8. [ ,

wher ei n Ra hounfl is of for mul&

I-a I-b

or a pharmaceutically acceptable salt thereof.

7. The composition according to any one of claims 1 to 5, wherein said

compound is of formula I-c or I-d:

or a pharmaceutically acceptable salt thereof.

8. The composition according to claim 7, wherein said compound is of formula

II or I1I:
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28 WD 2007/111983 PCT/ US2007/007210 R R R | R N

RS R HR6E HR6 Il Ill or a pharmaceutically
waewmepiakd e salt thereof. 9. The conposition apCDU8100Y007210

to any one of clainms | to 5 wherein said conpound is

of forrmula l-eor I-f: RBRE RR RRa Ra,\RR I Rl

I NMNmMm nRS ~"R5 HRSHR6 Il-el-f or a

pharmaceutically acceptable salt thereof. 10. The

conmposition according to claim9, wherein said

conpound is of formulg&—\V or V.

NRE R HR6 RG or a pha
accept abl e aal 11. Th
to claim1, : sai .l conmpound o

sel ected from -4 .5 6,7,9, 93,

[ 6,7, 1- U] qui nol i nay
PCT/ US2007/ 007210 H RS
2-brono-4,5,6,7,9, a,10,11,12,13,14,14qipodecahydrocyc
| ohepta[c][1,4 ]didzepino[6,7,1- ij]quinoline;

or a pharmaceutically acceptable salt thereof.

9. The composition according to any one of claims 1 to 5, wherein said

compound is of formula I-e or I-f:

2 R?
R R4
R1
N m
By e
H RS
I-e I-f

or a pharmaceutically acceptable salt thereof.

10. The composition according to claim 9, wherein said compound is of formula
IVorV:
R2 1-2 RZ
12
R! R?
N
)%/ " )2/ "
N
” RrRE H R®
| A% v

or a pharmaceutically acceptable salt thereof.
11. The composition according to claim 1, wherein said compound of formula I is

selected from:
2-bromo-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][ 1,4]diazepino [6,7,1-ij]quinoline;
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2-chloro-4,5,6,7,9,9a, 10, 11,
12, 12a- decahydrocycl openta[c] [ 1, 4] di azepi no
WO 8007/111983 ] qui nol i ne; 2-chloro-4,5,6, 7,9, 9a, RO/UIDH7/007210

12,13, 14, 14a- dodecahydr ocycl ohepta[c] [ 1, 4]
di azepino[6,7,1- ij]quinoline; 2-phenyl-4,5,6,7,9,9a,
10, 11, 12, 12a-decahydrocycl openta[c] [ 1,4] diazepino
[6,7,1-ij] quinoline; 2-nethoxy-4,5,6,7,9,9a, 10, 11,
12, 12a- decahydrocycl openta[c] [ 1, 4]diazepino [6,7, 1-

2- brddl&-ﬂlﬂ 619)9,92610,11,12,13,14,14a- dodecahydrocyclohepta[c][l 4 ]d1azep1no[6 7,1-
1- fluoro 4,5, 6, 7 9 9a 10, 11, 12, 12a- decahydr ocycl opent a
ifleyipeling di azepi no [6, 7, 1-ij ] qui nol i ne;

2-chibrd-4 5% 9,985,001 1713,1 92 ddéhhydrbeyclopenta[c][1,4]diazepino [6,7,1-j]quinoline;

-ch{ogo-$3516 79?{221[9‘3'&2?022 ST e Rk S dioheptard 11 ) AERbN316,7,1-
_éq&&ghgéuoronethyl) 4,5,6,7,9,9a, 10,1
2-ph¢1]1)]lqll,|$;[ ggmd?eé?g (ljrl8Cl)égld%gfhl}td%c%]c{o%)erfft]a[c?i ai]'ﬁ? | Q&Lo ’[g 7]1_ ifjquinoline;
2- me]tﬁ&{w@”s%??? @ﬁl?%}ﬁﬂ%&&h&ké@;@é&[ml ARHastpnrsdr, b

cycl’openta di azepi no[ i j]quinoline;
iflghingbne- 2- net hoxy- 4, 5, 6, 7, 9, 9a, 10, 11,

-flu%)g -l% 67 939%afdjgd§f"{‘?¥ QE&%¥§JOch19§é?It§[E‘Hl ,M]diazepino [6,7,1-ij]quinoline;

qui nol i ne;
1- ﬂu4>n546 379,%11)@1 ni, 12412@%1@@%%6@@%%%?{?19[[16]] diazgpigp(6.7.1-
_@zg@@n§£6 7,1-U quinoline; 4,5,6,7, 9 9a 10 11,
2 i 14a dodecahydrocyclohepta[c dlaze
1-(trifByororbethylefi5,6,9.8@10,14,12; lzzasdesarwdgo@/a opsnta c][1.4] di azepmo[G 7.1-
12as decahydrocyclopenta[c] [ 1,4]diazepino[6,7,1-ij]
12:1'8}‘W8P ffe: (9aR ~ 14aS)- 4,
1-fluor&-2/meth8ay-4(5,4,7,91%, 18] 11.42 12a-ddedydesieyedppenyelchi ¢l digzepino[6,7,1-
4]. di azepi no[6,7,1- ij]quinoline;
ilggglo 'A%R) -4,5,6,7,9,9a, 10, 11, 12, 13, 14, 14a- dodecahydr o
1-flire20memhbry-a]5,6,7.0,94,1 @l B,i@anGLIGp?doliecahy]iqmb'nlol- i ne;
decahydro OH |

@P%[&[Z%Z%#?%"é’{‘?]’ Hg‘i CW&hthridine; 1,2 3,4,9, 1

4,5 @7!3@'@%(151@ &atdeﬁahﬁﬁemchiﬂ@hta[[cm Aldiizapmp(6:3, 1], quindlire;
| Aol e;

4,5,6,49- %’E]t%h&f b% ag’-}gﬁﬁemdswgacmlo}[)epta[c][I ,4]diazepino [6,7,1-ij]quinoline;
(-)-4ls 4]7, 9iepi 1)0d, 624 ddcahiydirocyd opeaitalc] [ 1,4]diazepino[6,7,1-if] quinoline;

a’f g?%%‘%ag%a"i%’;@&[%g 13 ik ff"rﬁ’gs*f&gm yolohs O ARRYeBinogs,7,1-

ﬁﬁﬁﬂdﬂmZ 3,4,8,9, 10, 10a octahydro 7bFLcycIopenta [b]]
dlazeplno[6

ous ik 01 b 3. ook benturrmveiopereleth liveginols -
,Lﬁﬁ&ﬂuﬁaglgzgphno[6 7,1-hi]indole; .

o5 S b P Sy AN s S iE S, Pt e
1,2,8R) I(?-h@&&tl@mo §H2oy310f>e§ba§:] g104] Rarepinb )Y cifindblet cycl ope

]dlaze i no i.ndol e;

1,2 ascéz? %Q[wwc y@ew&@ibll(lz‘s}ghamm[?@& mmdole

(7o Rs)2r 7Bl b 119 12)a%c4a1§:d9o 7i>HQ>yc11> entafbl[! ,A]diaz 1no[6 7,1-hi}indole;
Ca- oct ahydr o- 7bH cycl openta&}% f |azep %
(7bRh} qq&)d@{ 8:4.8.2.30. lpp@ctahyg;o b —cyclopenta-[b][l 4 epmo[ 7,1- hi]indole;

(7b}§ fl 5 hglg o ?(Dz?lo@taﬁycﬁ'o 7%@1-cy1elopema-[b][1 4]d1azepmo[6 7,1-hilindole;
ahydro>7bH cycl opent a

6-methyl 1,2,3 4 9,10-hexahydro-8 cyclopenta[b][l ,4]diazepino{6,7,1-hi}indole;

2S)-(rel-7bR,10aR)-2-methyl-1,2,3,4,8,9,10, 10a-octahydro-7bH-cyclopenta[b]

{1,4]diazepino[6,7,1-hi]indole;
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[ 1,4] diazepino[6,7,1-hi]indole; (2R)-(rel-7bR, |
GaR)-2-nmethyl- 1,2,3,4,8,9, 10,1
w@eo0oai1@By dr o- 7bH cycl openta[ b] [ PCT/US2007/007210

1, 4] di azepi no[ 6, 7, 1-hi]indole; (2R -(rel-7bR, |
GaR)-2-nmethyl- 1,2,3,4,8,9, 10, 1
Ca- oct ahydr o- 7bH-cycl openta[ b ]
1, 4] di azepino[6,7,1-hi]indole; (2R)-(rel-7bS, |
GaS)-2-nmethyl- 1,2,3,4,8,9,10,1

(23) 50 TERAVARY) - x?xlafﬁycyg DPBCY, 80, bPa-oftahydro-7bH-cyclopenta[b]
1, 4] di azepi no{g hi]indole; rel-(4S,7bS, 1
lcbé'ﬁlﬂaem%*iﬁ Vbl ﬂ"‘é‘%ﬁ :4,8,9,10,1 Oa-oct ahydr o- 7bH

(2S)S(Yéll7®selruasi le{:th}lr-ﬂ,]z 3480619, 10af Gotahylrd+7bHiaydripenta[b]

(45,7 a methyl- 1,2,3, 4,8, 9 10, 1

[dﬁ-]é’é?-%ﬂﬁ%[ﬁ&» 'L‘{?éq sopenta[b]- [ 1, 4]diazepino[6,7,1

08 8h-vétalipldoy ToH-LyQopenta®] 9,
QR)lgéllqu)%%})azhk%e}lgﬁR {Il-ﬁé’:zilgllope%t atdmg] %ﬂl, 4]y oertalb]
[dL"dd@mmmP[éh -hilindelg; i ndol e;

- -cycl b

CRAERIR O Bl B O e B e
Hhﬁ]dlﬂ@@ir@[G 7(I7wiRndele; | aR)-9-nmethyl-1,2,3,4,8,9,10,1

(2R) e%%%?a?)%—%gﬁkyf-\f Cdd?Q %rg 70 N)a-kct&hfdrg 7bH-cyclopenta[b]

zepi
0,4 dizepnol, 7, 1-hilislole;s, 9. 10, 1

rel- (%h?%?rl%hg -met?%&%%l LQQ@nIth{Oalo&Mdﬁ; 991—1”0[ 6, 7

@&R)peﬁtaﬂaltﬂl Rkhduz;cbmla[cli’ﬂa FHiligdele10, 1
rel- o § %Eéf-g raetgﬁf%i%ﬁtgg @nlf(f‘gd%]aocl(ta}é'g?&-ﬁbH-cyclopenta[b]-
mfﬂ)itaaclﬂnd[ﬁmﬂhty]mdokZ 3,4,8,9, 10,1

rel-%@@;%? Z%}_li]?]&rq %’%Q’M&EM °£tal|1%1d§1r)rgg eutically

aptaRheb)! Spidzephm{ €11 -hiliddolBhe conposi tion of any
9-mpty iz 48 T0. i S B L GRS LR e Rlor6 7.1 -hilindole;

(7bR} @)Rpmaa)mgm(em)ym [%318/8,9910,ypd-oathhydro @by yddpenta[b][1,4]d
anti - psychotl (iir ug; (b) a pharmaceutically
weerRipelfpl- & hilindqles adj uvant, or vehicle; and (c) a
9 9-89%9&!@2 af4, Qorlrwio% dcta@dmiemrtgdldpemam4]amepi&.ops,au IeBiJindole;

t tl
(TORIAERY BB sor b aeh & D E oAty bR Pl 4)
bi.883iA6T8L 7, Phijd&@nion of psychotic disorders. 31 WO

25007/ 111083 PCT/ US2007/ 007210 14, Th t
(oS G O HeBEal-h L0 B P Lrsossrndra R Sy apeptalo 1,9]

whetshore, 7, higkddle;psychotic agent is selected from
chi or pronazi ne, nesori dazi ne, thioridazine,

or afphapneaeasrabY, act‘:?li’tf‘l’lﬁéﬁ]élthaei?‘?fe per phenazi ne,
cl ozapi ne, hal operidol, |oxapine, nolindone, :
t hi ot hi xene, risperi done seroquel , or ol anzapi ng ¢
A n:hodThe campesitionof %lyﬁﬁlel‘lfﬁla‘@ﬁflft@r”n‘ghﬁicmﬁaé ompound o
fonﬁﬁ%‘ih?ﬁﬂe“iﬁﬁ'r&‘?ﬁ&ﬁfe Gfnprising admnistering to said

patient tHe conposition according to any one of clains
| to 12.

13. A product comprising (a) either a typical or atypical anti-psychotic drug; (b) a

pharmaceutically acceptable carrier, adjuvant, or vehicle; and (c) a compound of formula I as
defined in any one of claims 1 to 12 as a combined preparation for sequential, simultaneous

or separate administration for the treatment or prevention of psychotic disorders.
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16. The nmethod according to claim15, wherein the
anti-psychotic agent is an atypical anti-psychotic.
waZ007/Thwset hod according to claim15, wherei nPCTES2007/007210
anti-psychotic agent is a typical anti-psychotic. 18.
The nethod according to claim15, wherein the
anti-psychotic agent is selected from chlorpromazine,
nmesori dazi ne, thioridazine, fluphenazine,
trifluoperazine, perphenazine, clozapine,
haldoperTitobombesitgn ne pradoki atording thiaoy leng @felaims 1 to 13, wherein
risperjdone, ser.oquel I ' . 19. . 0Qh:nridavi
the SpsEBBEPAE ragell dr mpe oD SRR Epinky  m e hBRED dnioridacine,
fluphentziey, i thidlubperavine ¢ Ipegphpitzing, aclo2pinel hisalopsridoll loxapine, molindone,
. .according.fo claimil5 erein the patient is
thmtlgﬁ?’?eeflm%’c{op&rﬁer%o&’ﬁﬁ?58%‘?%e di sgrder. 21. The
rre]tc hod according to claim15, wherein the patient is
suffering fro bi pol ar dj.sqrdegr.. 22. The net hod. .
ekor di Agneodes BsREns PR eReng fom  BREPLF isorder comprising
admiAR ¥Rk 36 salipatientahe EQBpSMIROSIcOdINg tSardf @le. ofd2aims 1 to 12.

16. The method according to claim 15, wherein the anti-psychotic agent is an

atypical anti-psychotic.

17. The method according to claim 15, wherein the anti-psychotic agent is a

typical anti-psychotic.

18. The method according to claim 15, wherein the anti-psychotic agent is selected
from chlorpromazine, mesoridazine, thioridazine, fluphenazine, trifluoperazine,
perphenazine, clozapine, haloperidol, loxapine, molindone, thiothixene, risperidone, seroquel,

or olanzapine.

19. The method according to claim 15, wherein the patient is suffering from

schizophrenia.
20. The method according to claim 15, wherein the patient is suffering from

schizoaffective disorder.

21. The method according to claim 15, wherein the patient is suffering from

bipolar disorder.

22. The method according to any one of claims 15 to 21, wherein administration

of the composition is oral.
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