SELECTIVE SEROTONIN RECEPTOR INVERSE AGONISTS AS THERAPEUTICS FOR DISEASE
Background of the Invention Field of the Invention [0001]The present invention relates to novel

combinations OWEPQ.—,%IQQ%WM are effective as therapeutic agents in the treatment of depression,
mania, or social PhobiA. and other psychotic disorders. The combinations inchiceliftAsady E&totonin

agonists and another anti B3R I | I ] ipsychoti ent. Description of
the Related Art [OOOZ]?E%?(SBnm or 5- yd%%%%gg%%go Wﬁ&%@ﬁé&%%ﬁg in the
functioning of the mammalian body. T HeREREHERCABUR HYEIEHSB-HT is an important
neurotransmitter and neuromodulator that is implicated in such diverse behaviors and responses as
sleeping, eating, locomotion, perceiving paitkdeandintientmemery, sexual behavior, controlling body
temperature ang.q&ggtdt}%rﬁ%s%{% In the spinal column, serotonin plays an important role in the control
systems of the e nociceptors (Moulignier, Rev. New-ol 150:3-15, (1994)). Peripheral
functions in the cardio¢&&tular, Tewratoibgicettnd deistrointestinalbystéms dfaveratsodselen ascribed to
5- HT. 5-HT hagbeen:faund te.medints.axexiah: absaniiackle, secretory, and elegiraphysiologic

effects including vascular and nonvascular smooth muscle contraction, and platelet aggregation.
(Fuller, Biology B SEIERERpEc TEspErrission, oo B IR lads Stsemts neMeRtarsmiGialities 1:316
(1978); Barchaspehal snSéspiasint aad-Behavieni(pBt3)) of heissididA regptor subtype (also referred
to as subclass) is widely yet discretely expressed in the human brain, including many cortical, limbic,
and forebrain regions postulated to be involved in the modulation of higher cognitive and affective
SRR sggigisgrexpressed on mature platelets where it mediates, in part,

platelet aggregation, g thﬁt&pﬁgydmm@m@{svﬁ Wy thrombiesis: .1 [Q03] Given the
Ys

broad distributign of serotonin within the body, it is understandable that tremendous interest in drugs
that affect serotBHRIYi 8y ibmusmaiEiershon Bt gnbtheerariphsraratibhis ep important
5-Hydroxybyptanminé 244:089) [Saxenadyieicalthd Candiovaseulashaimaes!bdbySupmd (1990)).

Serotonin rece;?é;ors re members of a Iaﬂgce human gene‘famil o{ membrane-s annin%groteins that
SPOTISES as SIeeping, catimg, (otomolion, percelving pain, iearmng and memory, sexual

function as transopucers
behavior, confrolling body temperature and blood pressure. In the spinal column,

serotonin plays an important role :in the control systems of the afferent peripheral
nociceptors (Moulignier, Rev. Neu};ol. 150:3-15, (1994)). Peripheral functions in the
cardiovascular, hematological and gasirointestinal systems have also been ascribed to 5-
HT.  5-BT has been found to .mediate a variety of contractile, secretory, and
electrophysiologic effects including vascular and nonvascular smooth muscle contraction,
and platelet aggregation. (Fuller, Biology of Serotonergic Transmission, 1982; Boullin,
Serotonin In Mental dbnormalities 1:316 (1978); Barchas, et al., Serofonin and Behavior,
(1973)). The 5-HTZ2A reéeptor subtype {(also referred to as subclass) is widely yet
discretely expressed in the human Brain, inclading many cortical, limbic, and forebrain |
regions postulated to be involved in the modulation of higher con'tive and affeciive
fimctions. This receptor subtype is also expressed on mature platelets where it mediates,
in part, platelet aggregation, one of the initial steps in the process of vascular thrombosis.
[8003] Given the broad distribution of serotonin within the body, it is
understandable that tremendous interest in drugs that affect serotonergic systems exists
(Gershon, et al., The Peripheral Actions of 5-Hydroxytryptamine, 246 (1989); Saxena, ct
al,, J. Cardiovascular Pharmacol, 15: Supp. 7 (1990)). Serotonin recepiors are members

of a large human gene family of membrane-spanning proteins that function as transducers



of intercellular communication. They exist on the surface of various cell types, including neurons and
platelets, where, upon their activation by either their endogenous ligand serotonin or exogenously
administered dwdgs ﬁm% %Q_?nge their conformational structure and subsequently interact with
downstream mediators of Gallular signaling, Many of these receptors, includifg Tes54FF2 8 %ubclass,
are O-protein coy Iet(gr{rzegelgt%rs QGPC%S. th si%nal gy ECtiV i%g guanine nucleotide binding proteins
(O-proteins), resulting In the generation- ot inhiBitioh of et AR SERGET TRbREtTL L EA%AS cyclic
AMP, inositol phusphatesd adetitcyidiree rph Hese steoi rhgsséng disithadopadidatigsie function
e o annsslilar enpymesdehing dnases and onehanng s iDL UlITalEN. Afe:

cellular excitability and function. 4]At least 15 genetically distinct 5-HT receptor su%types have
been identified A8 HESGHEYIIGiTa b EEvier taksTe S i of pettulen stistype Hepraystasanique
distribution, prefesenee: for-vanious:ligandsand-functional,comnelatelSld recel0RQelrSergtenin may be
an important com op%nt int.\\/lgtr.ious tXE]e-S of Qattbé)logi%al conditjons such as certain psychiatric
disorders (depré&aibn. agG e direREas H ARic M RE B BEIRR SSHBLikive: drsoFiRg 4" f89chosis,
schizophrenia, saicidébatendenty) ceftairnneurodsgenerativedisorders (Altheiher-typsatdiementia,
Parkinsonism, H%@BHQEQ%&%&Q&%%}@P&F%@s%ﬁ%@m‘é@%g&ﬁ%ﬁ%&ﬁﬁ% %@%%ﬁég%ﬁ(%‘ 3m, cerebral

vascular accidents, and migraine (Meltzer, Neuroggychopharmagology, 21:1063 : 9); Barnes
& Sharp, NeuropH&haEdioggeaat sa3rres dnalugoy: EreromiNeydsenBionbishyibiarrby., 14:35
(1990)). Recent:gvidencs strongly implcatesdhe 5-H12 receptor subtype in the etiology of such

medical conditions as rtension, thrombosis, migraine, vasgspasm, ischemia, depression, anxiety,
psychosis, schizophre@é& Ieeé‘ g@%%;g]gﬁ%?%% étﬁ%i&ﬁgbrsd TERETSRINBh A &R particularly
devastating neurspgiictiatrcisisprdeiothat affectsrafpraidm@Etely 1% ofithe buimyan piemuiation. It has

been estimated gt heiatal inanciakostiny hadiaanasis, dieatmant and st societal productivity of

individuals affected by this disease exceeds 2% of the gross national product (GNP) of the United
States. Current treatml@Rt BrimaiipisRislvesphantachtheiapy witperemsilofdiogs kivewnls

antipsychotics. pkisyaptissiaienetiestivedaiamplaialing PRSIIVE BURRINNS {8.shalluginations and
delusions), yet they fre uclently 0 not improvwegaéige symptoms (e.g., social and emotional
withdrawal, apaify afd 56verty SFepe P Y 2008 1>98 J BT80S 668 Currently,
nine major classesakantipsychoticsdagenprascritisct dertredtipsyehotic symatomsaldzecalthese

compounds is 'm&%ngaqu%mgfeéay theirside effect profiles Aﬂ&.%{b(ea'b&!&pﬁéﬁéﬂi&?"‘cg{e&'ga

generation compounds have significant adverse effects on human motor function. These

"extrapyramidalM &R e feits e fafiBtrame O HErefsetensichsBaratsiasuintanl ARStor By stems, can
be both acute (e1gootlysianic sesictipSea-patentialy life threatening ub sarepewoleptic.malignant

syndrome) and ghronic (e.g., akathisias, tremors, and tardive dysicinesia). Drug development efforts
have, therefore%g%:%ﬂs&gé)b% r’?éb\'ier? %?yp(ilc%%%ge%%??te3%?%%’35@8@@@%‘@%3%%.816 J16d68]
Antipsychotic dregsthasebeemshowmtocintéract witidisslargeihiumberhgbatntiahmionoaminergic

neurotransmitter 1eceptors, i ngngcﬂ&ﬂ@fn%ﬁgggfoﬁ?m@@[%%ya%@&eg&i%?gigggé”@isepa”d

histaminergic receptors. It is likely that the therapeutic and adverse effects o drugs‘are
mediated by dislEEFEEsIstiyHsEerhe high degree of genetic and pharmacological homology

between these receptprssioty pesibaghampsredthe-seyelaprmentof sublyppselstie,eRMPoUNds, as
well as the determination of the. normal physiolagic or ggtppghxsi?ggic role of. ang articular receptor
subtype. Thusthare 1s 2 haad 15 88 op drugs thAt 4 & WaEEaTe hPTRATITaTe: %(Efgart&}?sses and
subclasses amorigstimonsamineric teudigosmitteriecsptend. lost societal productivity of

individuals affected by this disease exceeds 2% of the gross national product (GNP) of the

United States. Current treatment primarily involves pharmacotherapy with a class of

drugs known as antipsychotics. Antipsychotics are effective in ameliorating positive -

symptoms (e.g., hallucinations and delusions), yet they frequently do not improve -

negative symptoms {e.g., social and emotional withdrawal, apethy, and poverty of |

speech).



[0009] The prevailing theory for the mechanism of action of antipsychotic drugs involves antagonism of
dopamine D2 receptors. Unfortunately, it is likely that antagonism of dopamine D2 receptors also
mediates the e&r@%)@@égza,} side effects. Antagonism of 5-HT2A is an alternate molecular mechanism
for chugs with an |psy‘cﬁof?c efficacy, possibly through antagonism of heighteRe# b &L&Bjététed signal
transduction through ﬁ%gginer@% I%éﬁ{em}sﬁe%lyz antadgfnis,ts are therefore good candidates for
treating psychosis without extrapyramidal side aflects: (001 GFHERISHET G tHESETRE RdFethave been
assumed to exigeltlRuigsrentstatsunlebssactivaeudyithanbiatingyafan aganist {a-dsumcthat
activates a recep(an.d|t ixaow anriediated Hat-many,if ré%%%ﬁ%ﬁ qogeogfgﬁa‘r%onoag}égg receptors,

. . A . S1
|nclud|ng serotonin receptors, can exist in a partlally activated state In the absence Cﬁmt elr

endogenous agBHiERe SHdsceraLRspasalattiory (d6rmtivtive tetiit)) Sandbednhibitehby
compounds calleg: invesse-agenists: Rethaganists ABiNYeLse agaNisisROSsEss INtrinsig.activity at a
receptor, in that they alone can activate or intacIiv etthe_se molecules, respectively. In contrast, classic
or neutral antagonists Compete AgRinst agonista and MVersa QYBHsI4bFREte¥adB iR Adteptor, but
do not possess theristringic dbilityite, ithibitelevatedibasd) ddeshstitulive résepionrespaBses.
[0011]Recently g imgpRHANt: = e . tion,was elucidated by applying the
Receptor Selection’gfrll% i%pﬁ%%ﬁ%%%%%%%}{%%%glggt%r%togq% ‘?’ggéri% EE(;’Ehem Abstr.
128:111548 (1998) antfEfthtiondniesshofiasiess savapeomisbosoHpainpiselasiiof beeotomitbreceptors.

R-SAT Is a phesbtypisrassayefienepier fupstian-thatinvolvesihe heteiplagous expigssion of
receptors in masrg_malian.fibr blasts. Using this tecgnol%%y it was demonstrated that native 5-HT2A

receptors possess signiicant Comattutve  ar Sy oNsE B PSR AT RIS tolf ABtRKEH(38 Hatent No.
6,358,698, herdiificoipcratedrbyeeférencéjhEudharareydjatlitestlyisastingeapiatgaimber of

centrally actingTﬁ@d{g‘g’g}@i?@g@gw@gémitgnhn%wm&ggjﬁgtmy in g%e%re%g%cqlaggc g{i%e%rse, it was
determined that compounds with antipzfleghotic efficacy all shareg a-¢ommon mofecular Broperty.

Nearly all of theS8 @5 BEURIE SHi S e Tieeracsy Hyikhiaerrslesr rearpsyediosis vwers found to be

potent 5-HT2A deverdestigonistseT hisuiguesclisiso-phaanagalegicserelation ala singlaeceptor
subtype is come)F%!alirg‘g;r g{}:ﬁgegceﬁhat -HT2A re etptgr i ver%el agonism is a molecular mechanism of
antipsychotic efficacy in ans. J00T 7] Detaliéd prarmarstog st setetatoh Bixitirbe number
of antipsychoti¢sertpsimets redeuliedvartheyzpossessimogd asctivityratnditipblegelated receptor
subtypes. Most of thq@@@@mpq@;@%@@g@ytﬁ&q@%r qggnl%gﬁg/rgﬁn@ga%ﬁios& oF aii%ers&%%onist activity
at multiple monpaminergic receptor subtypes, including serotoninergic, dopaminer |CV, adrénergic,
muscadine and Ti&tdiPErgieTRERBIBr S IR BiIBa P Ackom T ik eespunkibit fotiksly sbaating,

hypotensive, andiapotomsidedefiests:obihesecempnundsdiimome thergioss e of great.advantage to
develop compo qu that are tive inverse agonists of the 5-HT2A receptor, but which have little or
no activity on 0#%1 aZONISI A %ﬂﬁﬁ 15 an a\ft%I Igo{écu ar meﬁlgaanga : rﬁ’é“ﬁzwr‘élé é’f)tf@%?@ﬂ&h

ermonamine receptors SUBYPES CeFRdS
compounds mayisecnseseiibytHovehnbatobhur Arigliseas o eggms:adtispsychatici)Hand may avoid

the adverse sidg:&fiaCtsaR2OURICIWIR NORrBEACGHYE SRCRPINN ISIAGHONS:a SUMMAY ¢,
treating psychosis without extrapyramidal side effects.

{0610} Tradiﬁonaliy, these receptors have been assumed to exist in a quiescent
state unless activated by the binding of an agonist (a drug that activates a receptor). It is
now appreciated that many, if not most, of the GPCR monoamine receptors, including
serotonin receptors, can exist in a partially activated state in the absence of their
endogenous agonists. This increased basal activity (constitutive activity) can be inhibited
by compounds called inverse agonists. Both agonists and inverse agonists possess
intrinsic activity at a recéptor, in that they alone can activate or inactivate these molecules,

respectively. In contrast, classic or neutral antagonists compete against agonists and



[0012a]In a first aspect, there is provided a pharmaceutical composition for treating depression,
comprising a therapeutically effective amount of a compound of Formula (hH30 (D ora
pharmaceutically acceptable salt thereof, and a therapeutically effective amount of a selective

serotonin reuptake inhibitor.
mverse agonists for access to the receptor, but do not possess the infrinsic ability to inhibit
elevated basal or constitutive receptor responses.

[0011] Recently, an important aspect of 5-HTI2A receptor function was
elucidated by applying the Receptor Selection and Amplification Technology (U.S. Patent
3,707,798, 1998; Chem Abstr. 128:111548 {1998) and citations therein), to the study of
the 5-HTZ subolass of serotonin receptors. R-SAT is a phenotypic assay of receptor
function that involves the heterologous expression of receptors in mammalian fibroblasts.
Using this technology, it was demonsirated that native 5-HT2A receptors possess
significant constitufive, or agonist-independent, receptor activity (U‘S. Patent No.
6,358,698, herein incorporated by reference). Furfhermore, by directly testing a Iarge
mumber of centrally acting medicinal compounds with known clinical activity in
neuropsychiatric disease, it was determined that compounds with antipsychotic efficacy
all shared a commeon molecular property. Nearly all of these compounds, which are used
by psychiatrists to treat psychosis, were found to be poient 5-HT2A inverse agonists.
This unique clinico-pharmacologic correlation at a single receptor subtype is compelling
ovidence that 5-HT2A receptor inverse agonism is a molecular mechanism of
antipsychotic efficacy i humans. -

{00121 Detailed pharmacological characterization of a large number of
antipsychotic compounds revealed that they possess broad activity at multiple related
receptor subtypes. Most of these compounds display agonist, competitive antagonist, or
inverse agonist activity at niuiﬁplc monoaminergic teceptor subtypes, including
serotoninergic, dopaminergic, adrenergic, muscarinic and histaminergic receptors. This
broad activity is likely responsible for the sedating, hypotensive, and motor side effects of
these compounds. It would therefore be of great advantage to develop compounds that are
selective inverse agonists of the 5-HT2A receptor, but which have lttle or no activity on
other monamine receptors sublypes, especially dopamine D2 receptors. Such compounds
may be vseful in the treatment of human disease (e.g., as anti-psychotics), and .;cnay avoid

the adverse side effects associated with non-selective receptor interactions.

Summary



[0012b]In a second aspect, there is provided a single unit dosage form comprising the pharmaceutical
composition as defined above. [0012c]In a third aspect, there is provided a use of a compound of
Formula (1): o (1) or a pharmaceutically acceptable salt thereof, in combination with a
therapeutically effective amount of a selective serotonin reuptake inhibitor, in the manufacture of a N
medicament for the treatment of depression. 100131Disclosed herein is a pharmaceutical composition
comprising. a first compound selected from the group consisting of an inverse agonist of a serotonin

[6612a] In a first aspect, there is provided a pharmaceutical composition for

treating depression, comprising a therapeutically effective amount of a compound of Formula (1)

CH

. C o L
Q@ﬁ

or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount of a selective

serotonin reuptake inhibitor.

[0012b] In a second aspect, there is provided a single unit dosage form comprising

the pharmaceutical composition as defined above.

{601 2¢] In a third aspect, there is provided a use of a compound of Formula (1)

F Y o\*

or a pharmaceutically acceptable salt thereof, in combination with a therapeutically

@

effective amount of a selective serotonin reuptake jnhibitor, in the manufacture of a medicament

for the treatment of depression.

4a



receptor, an antagonist of a serotonin receptor, and pharmaceutically acceptable salts thereof; and a
second compound selected from the group consisting of a SSRI, a SNRI, a MAO-I, a TCA, an
antipsychotic agent, a norepinephrine reuptake inhibitor, a dopamine agonist, an anti-insomnia drug,
an anti-manic drug, an anti-phobia drug, the compound of Formula (Il) OH and pharmaceutically
acceptable salts thereof In some embodiments, the serotonin receptor is a SHT2A receptor. In some
embOd'mer_‘tS1 the f'r%[ﬁ% pO%&!ég@ﬁ%}éﬂpﬁng }ﬁiaﬁgégggé%a(ll)&l%ﬂgsz %@%0%?18}%? %n}%‘étthe first
compound is a compound of Formula (I1): OH ‘

compound seiected from the group consisting of an inverse agomist of a serotonin

teceptor, an antagonist of a serotonin receptor, and pharmaceutically acceptable salts

4b



(1) and the second compound selected from the group consisting of a SSRI, a SNRI, a MAU- |, a TCA,
an antipsychotic agent, a norepinephrine reuptake inhibitor, a dopamine agonist, an anti-insomnia
drug, an anti-mar&! I anti-phobia drug. In some embodiments, the SSRI is selected from the
group consisting o?@d%ggr%gn (Wellbutrin, Zyban), citalopram (Celexa), duloxXetif&SexEfd s fam
(Lexapro), tluox té'[l 1{Prcglzac fluvoxamin é vox). nefazodone Serzoneg roxetine_(Paxil),
sertaline (Zoloft), l%%b’u%?ar%ingg??ra%%n& %ué% ?v?ﬁtgée ?nér%e RTINS g %%%S BoQiMets, the
SNRI is selected 6 thd gfoup euisisthog ofsithlepraspif€étoxa)cthildxatihbitescitadppram (Lexapro),
fluvoxamine (!—Lﬁﬁéﬁs@ﬁl@'aﬁ%@ﬁ%@%ﬂﬁ&%g?&ﬁ%h'&%@“&%ﬁgpﬂlmﬁgﬁiatlaﬁzléflﬁ’l@élo}§ 3Giecigd from the
group consisting of tranylcypromine (Pamate), phenelzine (Nardil), maprotiline, and tsocarboxazid
(Marplan). In somg iments, the TCA is selected from the group consisting of amihyptiline
(Norpramine), arnoxapineclomipramine (AnafranH), desipramine, doxepin (Sinequan), imipramine
(Tofranil), rnaprotiline, (Elavil), protryptiline, an diirUnipramine. hi some embodiments, the antipsychotic
agent is selected from the group consist

from the group consisting of haloperidol (Haldole) and pimozide (Orap0). In some embodiments, the
debenzapine is selected from the group consisting dfi¢lozapine (Clozaril(r)), loxapine (Loxitanet),

olanzapine (Zyprexa&oh-andiaustianing.(Reragueldlon same.embadiments, the.benzisoxidil is

selected from the group consisting of resperidone (Resperidal0) and ziprasidone (Geodon(r)). In
some embodimEREBFhE %fﬁﬁgﬁtﬁ?ﬁ?ﬂtﬁ’é“ TR STHSALEEN h SsHe inbBemRkEtE corparibsychotic
agent is selected firmmulaéigroup consisting of Aripiprazole (Abilify), Etrafon Haldol, Inapsine, Mellaril,
Moban, Navane, Permitil, Prolixin, Phenergancgaegion, Risperdal, Stelazine, Taractan, Triavil, and
Trilafon. In some embodiments, the norepinephrine reuptake inhibitor is selected from the group
consisting of thionisoxetine and reboxetine.dn Seyme embodiments, the,dopamine agonist is selected
from the group consisting of sumatriptan, alinotriptan, naratriptarn, frovattiptan, rizatriptan, zomitriptan,
cabergoline, amantadine, lisuride, 'de, pinirﬁ)le, pramipgéxole;and-bromocriptine. In some
embodiments, the anti-insomnia drug.is.$elected fram the.grodp consisting of alprazolam (Xanax),
chlordiazepoxide (Librium, Linabitrol), elorazepage (Tranxene), estazolam (ProSom), flurazepam
(Dalmane), hydroxyzine (Atarax), lorazeparn (Ati¥an), pentobarbital (Nembutal), quazepam (Dora,
secobarbital (Seconal), temazepam (Restoril), triazqlgm (Halcion), valium, zaleplon (Sonata), zolpidem
(Ambien), and @e benzogli%ze inet{%r%i%( of drugs. In some embaodiments, the anti-insomina drug is an
0

S teteia 1y %%188%@%?1{?8%?%%%(8?:i‘nverse agonist is

[Il antagonist or IRVerse 8
selected from the group consisting of azatadihe, astemizole, bromplieniramine, carbinoxamine,
chlorpheniramine, clemastine, cypro irenhydrinate, diphenhydramine, doxepin,

doxylamine, ktotifen, leocabastine,
triprolidine, acrivastine, cetrizine, dc

roex (Depakote), lithium carbonate
pig drug is D-cycloserine. In some
embodiments, the pharmaceutical composition further comprises physiologically acceptable carrier,
diluent, or excipient, or a combination thereof, In oriélembodiment, the first compound is the

compound of Fermaddpnd compound selected from the group consisting of a SSRI, a SNRI, a MAO-
L aTCA, an antipsychotic agent, 2 norepinephrine reuptake inhibitor, a dopamine agonist,
an anti-insommia drug, an anti-manic drug, an anti-phobia drug. In some embodiments,
the SSRI 13 selected from the group consisting of bupropion (Wellbutrin, Zyban),
citeloprem  (Celexa), duloxetine, escitalopram (Lexapro), fluoxetine (Prozac),

fluvoxamine (Luvox), nefazodone (Serzone), paroxetine (Paxil), serteline (Zoloft),



CH3 and the second compound is fluoxetine. [0014]Also disclosed herein is a method of treating a
disorder in a patient, the disorder selected from the group consisting of depression, mania, social
phobia, psycho@ %9@9 ]%izaf mid a neuropsychiatric disorder, the method comprising: identifying a
patient in need of the treatment, and administering to the patient a therapeutftafi{FéH8&i&dmount of

a combination of.a first compound apd a second.co und, the first compound selected from the
AL @%o a <o %ﬁr?rg] r%%xé%?o T AREYeEr e 25 StoRIrsreceptor,

group consisting of an inverse agoni
and pharmaceufitlatyhdeaptaisezsalns thevistigas’ debbribed dbdveapndithecsecondicompaund

selected from the graup, CERSISIRLOT ARIR i %H:%ﬁaﬁzM"(\:@fe%o@)T%s%Qeaéfﬁlgfé{g%g_gc ggent, a

norepinephrine reuptake inhibitor, a dopamine agonist, an anti-insomnia drug, an anti-nianic drug, an
anti-phobia drug?the t&hiptaiie gf)ﬁoﬁl?ﬁtﬂ@‘(ﬂ)@omﬁﬁﬂga%tﬁﬁﬁkﬁ%@éu%éﬁ?%@bpﬂa‘ftﬂé@a#ts thereof,
as described abpugdiln seme@mnhedimenisseie.nepmpsyehiatic.diserdssis.selecied-from the group

consisting of scrslge%ygl&reni%o%gd r(%h%ted idig athic psychoses, anxiety, sleep disorders, %%getite
disorders, affective cﬁs_orders, Tourétte'S'S drome, Fi%g-in%ceﬁl B@%S, a(mﬂ’r@% es
secondary to ne@rotEgEsbrativendizordersinigoniepmbodiméntsithe Siffeqtivg, disopeersmare selected

from the group erfRistcheh MAIRE, dentensiAb AIRAIRY M3l ARMLSRISSIon NI RYghote
features. In some embodiments, the neurodegenerative disorders are selected from the group
consisting of AIZeifEPE $RdHIFTIhGloirs Tideiua. fir ore enfsstiftisnodte diserdérisadapression,

the first compounerigiihglpgmptinachoddbeimapiies (1): €ohbdoxidil, and 2 salt of Lthium. n some
embodiments, the phenothiazine is selected from the group consisting of chlorpromazine
(Thorazine®), mesoridazine (Serentil®), prochlorperazine (Compazine®), and
thioridazine (Mﬁ:ll;rﬂln some embodiments, the phenylbutylpiperadine is selected from
the group comsisting of haloperidol (Haldol®) and pimozide (Orap®). In some
embodiments, the debenzapine is selected from the group consisting of clozapine
{Clozaril®), loxapine (Loxitene®), olanzaping (Zyprexa®), and quetiapiﬁe (Seroquel®),
In some embodiments, the benzisoxidil is selected from the..: group congisting of
resperidone (Resperidal®) and ziprasidone (Geodon®). In some embodiments, the salt of
Hihivm is lithium carbonate. In some embodiments, the antipsychotic agent is selected
from the group consisting of Aripiprazole (Abilify), Etrafon Haldol, Inapsine, Mellaril,
Moban, Navane, Permitil, Prolixin, Phenergan, Reglan, Risperda,l', Stelazine, Taractan,
Triavil, and Trilafon. In some embodiments, the norepinephrine reuptake inhibitor is
selected from the group consisting of thionisoxetine and reboxetine. In some
embodiments, the dopamine agonist is selected from the group consisting of sumartriptan,
almotriptan, naratriptan, frovatriptan, rizatriptan, zomitriptan, cabergoline, amantadine,
lisuride, pergolide, ropinirole, pramipexole, and bromocriptine. In some embodiments,
the anti-insommia drug is selected from the group consisting of alprazolam (Xanax),
chlordiazepoxide (Librium, Limbitrol), clorazepate (Tranxene), estazolam {(ProSom),
flurazepam (Dalmane), hydroxyzine (Atfarax), lorazepam (Ativan), pentobarbifal
(Nembutal), quazepam (Doral), secobarbital (Seconal), temazepam (Restoril), triazolam
(Halcion), valium, zaleplon (Sonata), zolpidem (Ambien), and the benzodiazepine family
of drugs. In some embodiments, the anti-insomina drug is an Hllantagonisi‘ or inverse

agonist. In some embodiments, the H1 antagonist or inverse agonist is selected from the

G-



and the second compound is fluoxetine. [0015]Also disclosed herein is use of a first compound and a
second compound for the preparation of a medicament for treating a disorder selected from the group
consiting of de&yﬁ%&png, nania, social phobia, psychosis, insomnia, and a neurops chianic disorder,
wherein the first comfi'é)llj%jl and second compound are as described above. [%(1011% Al Hidg¥bsed

selected rom e oup LenLiBin of wLORl SR AT R e e T
norepinephrine fapttesamkibitorlanddpamineraysaistinm adithanBodniniedrugpavademanic drug, an
anti-phobia druggthg;conpeindiel Formuta (1)ieQBbastine,  meclizine, mepramine, manserin,
promethazine, tipelenmamine, triprolidine, acrivastine, cetrizine, desloratadine,
fexofenadine, and loratidine. In some embodiments, the anti-manic drug is selected from
the group counsisting of divalproex (Depakote), Lithium carbonate (Eskalith), and lithium
citrate. In some embodiments, the anii-phobia drug is D-cycloserine. In some
embodiments, the pharmaceutical composition further comprises physiclogically

acceptable carrier, diluent, or excipient, or a combination thereof. In one embodiment,

the first compound is the compound of Formula (I):

é:ud the second compound is flnoxetine.

[ag14] Also disclosed herein is a2 method of treating a disorder in a patient, the
disorder sclected from the group consisting of depression, mamia, social phobia,
psychosis, insomnia, and a neuropsychiatric disorder, the method comprising: identifying
a patient in need of the freatment, and administering to the patient a therapeutically
effective amount of a combination of a first compound and a second compound, the first
compound selected from the group consisting of an inverse agonist of a serotonin
fecepto_r, an antagonist of a serotonin receptor, and pharmaceutically acceplable salts -
thereof, as described above and the second compound selected from the group consisting
of a SSRI, a SNRI, a MAQO-I, a TCA, an antipsychotic agent, a norepinephrine reuptake
inhibitor, a dopamine agonist, an anti-insomnia drug, an anti-manic drag, an anti-phobia

diug, the compound of Formula (I):



and pharmaceutically acceptable salts thereof In some embodiments, the SSRI is selected front the
group consisting of bupropion (Wellburrin, Zyban), citalopram (Celexa), duloxetine, escitalopram
(Lexapro), fluoxetine (Prozac), fluvoxamine (Luvox), nefazodone (Serzone), paroxetine (Paxil),
sertaline (Zoloft), 53t &iihe, trazodone (Dividose), and venlafaxine. In sorf& ERBSEHABANS, the
SNRI is selected from the group consisting (géaitalopram (Celexa), dulexetine, escitalopram (Lexapro),
fluvoxamine (Luvox), and venfalaxine (effexar). In some embodiments, the MAO-I is selected from the
group consisting of tranylcypromine (P e ‘
(Marplan). In some embodiments, thg

(Tofranii), maprotiline, (Elavil), protryptijne, dnd trimipramine ome embodiments, the antipsychotic
agent is selected from the group consisting of a phenothiazine, a phénylbutylpiperadine, a

debenzapine, a benzisoxidil, and a salt of lithium. In,gome embodiments, the phenothiazine is selected
from the group consisting of chlorpromazihe (Thorazinee), mesoridazine (Serentil(r)), prochlorperazine

(Compazinee), #xoPiiidtrtasiiieMetriiiesssdrerrtiotimiestoothd pie iy BrmyA siperaansatis selected
from the group aensisting,ofbalepedenk (Haideda)and 1Rimezide.fQranin )y Imseme-pmbediments, the

deben_zapine is selected frgm the group consisting of clozapine (Clozariln loxapine (l.oxitanen
olanzapine (2ygFRALrY ST HLSTAPING (SEBAReIS) Hh S5 EmBBBEntS B be AR s
selected from thisgrbup ConsistingCphdesperitone:{(Resperydadedsanddziprasidoned@odapne). In some
embodiments, the, salt of lithivmis ithiumiearhenale, kn.sameembediments, Mg antipsychotic agent is
selected from the group consisting of Aripiprazole (Abilify), Etrafon Haidol, Inapsine, Me?larll, Moban,
Navane, PemiltfiePydlikiBiophenBrgane RegIERT Rieparitg:, StelarifieorfsrattdriePraveranéTrilafon. In
some embodimgaisdhneragrepinepldne septakeninhibitaris.aslestedifromthe group.eensisting of
thionisoxetine and reboxetine. In some adiments, the dopamine agonist is selected from the group
consisting of sﬁ%ﬁ?ﬁ%ﬁ’ﬁ?ﬁﬁ&% r]i%t%%%qr%a%}lﬁ an, q‘lﬁg\%}fﬁ%?é%) riza ‘F?ﬁ%ﬁh, 2ol %%3 %%%ergoline,
amantadine, listirdbsqéngelidescrepinifiol érpramipexdls fancmomabripiomendn @ome embodiments, the
anti-insomnia drug is selected from the group ggpsisting of alprazolam (Xanax), chlordiazepoxide
(Librium, Limbitrol), clorazepate (Tranxene), e§tazolam (ProSom), flurazepain (Dalmane), hydroxyzine
(Atarax), lorazepam (Ativan), pentobarbital {Nemputal), quazepam ;Djnil), secobarbital (Seconal),

li

temazepam (Restoril), triazolamgHalcion), valium, zaleplon_(Songta), 2olpidem (Ambien), and the
benzodiazepine family of drugs. In §omelemb dim(;pts, t ti-insdmina drug is an HI antagonist or
inverse agonist. In some embodimes he HNantagqQnistay irverse agonist is selected from the group

consisting of azatadine, astemizole, bromphenirdmine, carbinoxamine, chlorpheniramine, clemastine,
cyproheptadine, dimenhydrinate, diph.enhydramiﬁe, doxepin, doxylamine, ktotifen, leocabastine,
meclizine, mepramine, nianserin, promethazine, tipglgnnamine, triprolidine, acrivastine, cetrizine,
desloratadine, faenﬁﬁ%n%ggggbalgd L%rﬂis 'ng}.{é@lgome embodiments, the anti-manic drug is selected
from the group conssﬁng of 3lvg?proex epa’ko‘te), lithium carbonate (Eskalith), and lithium citrate. In
some embodiments, ti#8%@hti-pHdisiaddrelosid Deegicloserirec o sding emipouirdentd, thegobratmaceutical
composition furthgr, camnrisgs physilodicalimacceniallie.carianh dilueniar £XCiRieal g combination

‘thereof In some embodiments, a method is provided for treating a disorder in a patient, the disorder
selected from tREERoGF GRSt BF GeBRe St mahin, 8BEREpRBRO sy o 2aridd
neuropsychiatrigeoispra@iatite diethad eammphising fdentifypga patenkindestohihe ifeaiment, and
administering t%the. ti gt a therapeutically effective amount of the composition described above.
WO 2005/112927 B¢ 2605/017808 [0017]Also disclosed herein is a pharmaceutical composition
comprising a compoul#lié Forfetadisblos¢tiesmn ia cohpoudiselectapofitiom ttrergroins donsisting of a
SSRI, a SNRI, g MGk & FAn@rantiosychotic agent, a norepinepluine reuptake inhibitor, a
dopamine agonist, an anti-insomnia drug, an anti-manic drug, an anti-phobia drug, and
pharmaceutically acceptable salts thereof In some embodiments, the SSRI is selected from the group
consisting of bupropion (Wellbutrin, Zyban), citalopram (Celexa), duloxetine, escitalopram (Lexapro),
fluoxetine (Prozac), fluvoxamine (Luvox), nefazodone (Serzone), paroxetine (Paxil), sertaline (Zoloft),
sibutrarnine, trazodone (Dividose), and verdafaxine. In some émbodiments, the SNRI is selected from
the group consisting of citalopram (Celexa), dulexetine, escitaloprarn (Lexapro), fluvoxamine (Luvox),
and venfalaxine (effexor). In some embodiments, the MAO-I is selected from the group consisting of
tranylcypromine (Pamate), phenelzine (Nardil), mapfetiline, and isocarboxazid (Marplan). In some
embodiments, the TCA is selected from the group consisting of amittyptiline (Norpramine),
amoxapineclomipramine (Anafranil), desipramine, doxepin (Sinequan), imipramine (Tofranil),
maprotiline, (Elavil), protryptiline, and trimipramine. In some embodiments, the antipsychotic agent is
selected from the group consisting of a phenothiazine, a phenylbutylpiperadine, a debenzapine, a
benzisoxidil, and a salt of lithium. In some embodiments, the phenothiazine is selected from the group

consisting of chlorpromazine (Thorazine0), mesoridazine (Serentile), prochlorperazine (Compazine0),
and thiaridazinea (Meallarilln ecome embodimente the nhanvlihiitvininaradine iec calacted from the Arornin



antipsychotic agentselected from the group consisting of Aripiprazole (Abilify), Ettafon Haldol,
Inapsine, Mellaril, Mohan, Navane, Peimitil, Prolixin, Phenergan, Reglan, Risperdal, Stelazine,
Taractan, Trlav&, azr}ﬂd) Trllafon In some embodiments, the norepinephrine r ng)take inhibitor is selected
from the group conaisting 8f thionisoxetine and reboxetine. In some embodirterits STEESFEfine
agonist is selected from the group consisting oégumatrlptan almotriptan, naratriptan, frovatriptan,
rizatriptan, zomitriptan, cabergoline, amantadlne |ISUI’Ide pergolide, ropinirole, prarnipexole, and
bromocriptine. In some embodiments, the a omnia drug is selected from the group consisting of
alprazolam (Xanax), chlordiazepexide (Libritun, Limbitrol), cIoraz%pflthc/a'argnxene) estazolam

tiv

(ProSom), fiurazepain (Dalmane) hyd zin Atarax) lgfazepam ), pentobarbital (Nembutal),

, R il), triazolam (Halcion), valium, zaleplon
(Sonata), zolpldem (Ambien), and the enzodlazplne family of drugs. In some embodiments, the
anti-insomina ding is an H1 antagonist or inversetagonist. In some embodiments, the H1 antagonist or
inverse agonist is selected from the group con5|st|ng%§)f azatadine, astemizole, brompheniramine,
carbinoxarnine, chlorpheniramine, clemastine, cypro eptadlne dirnenhydri nate dlphenh dramine,
doxepin, doxylatAiHeC KEBRHE, e RaHFoth HerHotR AR TR P4 e nt fhe,
tipelennamine, trﬁmmughmpacragasﬂ;lraameqﬁmzmmeeslprﬁfadmmﬁax@fmﬂmﬁ a@aﬁdﬂr@tiﬂiﬁe. In some
embodiments, the anti- anl%lggulﬁtlsa%?cl Eed froﬁ% ti%etgroré) nS|st|n d % ﬁg pakote),
lithium carbonaté fgs ari[]J Fate” me embod menrfl&) e 3n p 0 ga rug is
D-cycloserine. In some embodiments, the p@'l‘maceutlcal composition further comprises
physiologically acceptable carrier, dilye ent, or a combination thereof In some
embodiments, a method is provided f atlnga dlsrder in a patient, the disorder selected from the
group consisting of depression, mania,gocCte pf ; 19stSand a neuropsychiatric disorder, the
t in nged of the treat [@

method comprising: identifying a patle nd administering to the patient a
therapeutically effective amount of the/composmon described above.Detailed Description of the
Preferred Embodiment Definitions [0018]For the purpose of the current disclosure, the following
definitions shall in their entireties be used to define teghnical terms, and shall also, in their entireties,
be used to defim&dbmm@mﬁath&cmmpldsitm bradtter iomwbﬁdh)cﬁimcteﬁti@ﬁ &Esougiatememe claims.

[0019]"Constitu ggiaﬁt Vi g c%;lg;g&l Otlh%uelleov?ted %_Ftlv% o) lrltj? tor th |§ ependent of
the presence of an agonist. onstitutive activi y ceptor may easur d Usi ga Almber of

different method8lowféitRlingsebmorirle. g(LWbraﬁés’Wéﬁ’aré?@ﬁ@Clse@}ié@Q@mr &aveining” /. Bio

Chew. 272:329%8:844k99 B Rubfiegrecanstitpiad recaniars \ez‘%@f vgith%ﬁﬁm@ agseeialed G-protein
in phospholipid vesicles (Cerione et al., Biochen2isoy,23:4519-25 and_functional cellular
assays (U.S. Pé}i}éﬁg 1o vite 10 I%é?fﬁf%‘?%%@éﬁyt WW&WHHW‘H%“&H.

consmtmcr of citalopram (Celexa), dulexetine, escnalopzam (Lexapm), fluvoxamine
(Luvox), and venfalaxine (effexor). In some embodiments, the MAQ-I is selected from
the group consisting of tranylcypromine (Pamate), phenelzine (Nardil), maprotiline, and
isocarboxazid (Marplan). In some embodiments, the TCA is selected from the group
consisting of amitryptiline (Norpramine), amoxapineclomipramine (Anafranil),
degipramnine, doxepin (Sinequan), imipramine (Tofranil), maprotiline, (Elavil),
protryptiline, and frimipramine. In some embodiments, the antipsychotic agent is selected
from the group consisting of a phenothiazine, a phenylbutylpiperadine, a debenzapine, a
benzisoxidil, and a salt of lifitum. In some embodiments, the phenothiazine is selected
from the group consisting of chlorpromazine (Thorazine®), mesoridazine (Serentil®),
prochlorperazine (Compazine®), and thioridazine (Mellarilln some embodiments, the

phenylbutylpiperadine is selected from the group consisting of haloperidol (Haldol®) and



[0020]"Agonist" is defined as a compound that creases the basal activity of a receptor when it contacts
the receptor. [0021]An "antagonist” is defined as a compound that competes with an agonist or inverse
agonist for bind‘ixrflg ztOO{}_a receptor, thereby blocking the action of an agonist or inverse agonist on the
receptor. However, AR AHEdonist (also known as a "neutral”" antagonist) has Yel&ffeet Bt ci¥fistitutive

receptor activity. [002 "inyerse agonist" is defined as a compound that decreases the basal
l[fmrz hﬂeACB it r%éjlirsl‘g1 r%%“q‘iﬂ&&“ﬁ%ﬂ&%é%%ﬂ%ﬂ?%ﬂ&ﬁ CotrgeERd R da188 R hown as

activity of a recé’p 0
negative antagonistsiindnverseiagdiiistisi@)idangior @ setepd). thaheausesahedemptanto adopt an
inactive state relatiye,in.acbasalatgje aecuring.indhs ahsece, of any igand. Tous, while an antagonist
can inhibit the activity of an agonist, an inverse agonist is'a |ggndzy at can alter the conformation of
the receptor in tHERoEEHEEHF ah BgshidenT HE woricbiPorah riversbngdhistha®bedn sxplored by

Bond et al. in Nafsyeudidie] 2:6109bpMarg.specifically, Bond.abal. have.propased.that upliganded
132- adrenoceptor. exi§tgc.in ann%qiuilib ium_between an inactive_conformation and a SEqntaneously
a

Jori e DropEEEY %‘gtﬁlﬁli%}%e‘g@égﬁf@r i rRENE S fition.

active ‘conforma"f%lﬁ.ss,’&gonls?ge
Conversely, invBizéoagdnldts arerelievettlordtabiizenaiNinaaty P seaafiioPgoniaymatinagdihus, while

anToss 15 acTu e A oA ot an
unliganded recelSter SR ECIRvE R folition sphasi e Ha-Erar ressistow ¢ Befined dva receptor,
having an activigycorespandingstenthemetivinel the Hman-sarotanin teeeRIPESMoPE Which was
characterized thg%tsjggnmo“ cula C|_OQin and pharmacology as detailed in Saltzman et al., Biochem.
Biophys. Res. Comm. t81:1488- 75" aﬁ%‘%ﬂﬁgnétnﬁﬁﬁﬁ’% . NAPRERE: SEHTHER 59958652, the
disclosures of whictezealiecincorpodiatedineidin pycrdfEenpintheisentiretiesj0 024 kbagter "subject”
refers to an animal, preferabiy, a.mammal MORhqia drug is selected from the group consisting of

alprazolam (Xanax), chlordiazepoxide (Librium, Limbitrol), clorazepate {Tranxene),

estazolam (ProSom), flurazepam (Dalmane), hydroxyzine (Atarax), lorazepam (Ativan),

pentobarbital (Nembutal), quazepam (Doral), secobarbital (Seconal), temazepam

(Restoril), triazolam (Halcion), valium, zaleplon (Sonata), zoiiaidem (Ambien), and the

benzodiazepine family of drugs. In some cmbodiments, the anti-insomina drug is an H1

antagonist or inverse agonist, In some embddiments, the H1 antagonist or inverse agonist

is selected from the group consisting of azatadine, astemizdle, brompheniramine,

carbinoxamine, chlorpheniramine, clemastine, cyproheptadine,  dimenhydrinate,

dijahenhydramine, doxepin, doxylamine, ktotifen, leocabastine, meclizine, mepramine,

manserin, promethazine, tipelennamine, triprolidine, acrivastine, cetrizine, ..desloratadine,

fexofenadine, and loratidine. In some embodiments, the anti-manic drug is selected from

the group consisting of divalproex (Depakote), lithtum carbonate (Eskalith), and lithium

citrate. In some embodiments, the anti-phobia drug is D-cycloserine. In some

embodiments, the pharmaceutical oemp'osition further comprises physiologically

acceptable carrier, diluent, or excipient, or a combination thereof. In some embodiments,

a method is provi&ed for tzeaﬁng a disorder in a patient, the disorder selected from the

group consisting of depression, mania, social phobia, psychosis, and a neuropsychiatric

disorder, the method comprising: identifﬁilg a patient in need of the treatment, and

administering to the patient a i‘herapeutiéally effective amount of the commposition

described above.
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preferably a human, who is the object of treatment, observation Or experiment. [0025] "Selective"
is defined as a property of a compound whereby an amount of the compound sufficient to effect a
desired response from a particular receptor type, subtype, class or subclass with significantly less or
substantially Iitt%%?”f‘i’?)”ellg%@t upon the activity other receptor types. For exankplEVaz8eiaatitis
compound may have z@ﬁ,@st a %(i)sgoég rea&%r effect on activity of the desired receptor than on other
receptor types. In some cases, & Selective compound May HAVE S e SRPROSHIDIEPGRIGEE éffect on
activity of die desradretepiorthén(Bh other receptor types, or at least a 50-fold greater effect, or at
least a 100-fold greater effect, or at least a 18Q0-fold greater effect, or at least a 10,000- fold greater
effect, or at least a 100,000-fold greater effec, or more than a 100,000-fold greater effect. "Selectivity"
or "selective," as an inverse agonist i'
whereby an amount of compound tha

unrelated, receptors. hi particular, in oge embodiment, a compougd has surprisingly been found not to
interact strongly with other serotonin réceptors (5-HT 1A, 1B, 1D, 1EF1F, 28, 2C, 4A, 6, and 7) at
concentrations where the signaling of the 5-HT2A regeptor is strongly or completely inhibited. In one
embodiment, thaq]g%rg lguor{%&ssgg%%g?rlegtic e with respect torf)ther mongamine-hinding receptors, such
as the dopaminergic, |§am|nerg|c, a r‘éné‘Fgff’EO&%&O%hsffg@ér‘? i%%%%%ﬁté%%%ﬁ&ﬁ&s%%t are highly
selective for 5-HT 2mipsrapiorsavdy=havepinhidmeficialpeffectiibthe treatrent:ofopsischasisii-
schizophrenia g siiar ropsyehiatrie diso sl idj rse effects associated with
drugs hitherto su %@i%egﬂ%ﬂr this pu%%gﬁﬁ%géé%é?%%%&%nﬁg%ﬂg rogﬁ?%/%%ﬁﬁseaig?ﬁ%ﬁepIays a
significant role {1 th&* HRELSAITEPertRReHENalls 584y MitretErmalarouseystsng &-HT is an
important neuratranginitlew aitdh ey M WAt isdmplicaRd dmsuch diverss hehayigrs and
responses as s&&e&i&g},ﬁe@ég&%o Qggti%hg%c%ivi g pgin,searniﬁ}g and memory, sexual behavior,
controlling body temperaturé ant blood prassure T ths Siinale SRR CkePatBHRISIAY&Eh important
role in the contfstestedoofihes@fftrennpetipheiaiondbicaptols vtbutighidriRev. Meuxohd 50:3-15,

(1994)). Periphesalfungtiansdn ke cardigyaseuiah, @m@sglﬁog&%@istgei%so@ac%%g}aeﬁtga%le%temS have

also been ascribed to, 5-UT. 5-HT has been found to mediate a var of contractile, secrétory, and
electrophysiolofic B HEEs SR AP VESEEREY a fivREHT RS dlarosin spth Prifderane deffaetbninand platelet
a%gregatilon. (Hﬁﬁ,c&@d@)@ﬁ&,&ﬁé@ﬂ%@ii@ s'E[aﬂlﬁmEri]sﬁiQIﬂg é&%ﬁb&@iﬁﬁﬁlg %@Eﬁ&%ﬂ&wx@ﬂﬂ@éﬂm
Abnormalities 1,316 (1978); Barc t.al., Serotonhz and Behavior, (1973)). The 5-1-IT2A receptor
subtype (also ?@?ﬁ%%]’top%}?%ﬁa@%@é‘&i&é r‘f/té%néfsé?léitelﬁ?c&poféafé o&"ﬂa‘f% Rum®n 574, inclupding
many cortical, iiibicimpieisiorébraindedgiors!posiuléted thdhezinvplvedsistthe mbdutatignigihigher
cognitive and affegfivafoctions.Jhis eraplasLBURES ISR eYIERIC N MAtUE plalglets where
:

mediates, in part, platelet %ggregbation, one of the initial steps in the process 0Ot vascu irombosis.
Slefoid

[0027] Given tHEBFEEEGIS n BERRiBhiRRitHIn BB 1ad sdsirtamitabldniangemendous
interest in drugsnthadiaffest seeotaripsgitsystems axistac(@ershan, Bt ag:dhe Retipherals Actions of
5-Hydroxybyptaminel (1989). Saxena, et at, J. Cardiovasculay Pharmagol, 15: Supp..7 (1990)).
Serotonin rece%%}%%z%rae%r}%?ér% %lrs o%) %ﬁ%)l}gg?'lgﬁl?ﬁhﬁ g%engaéjr%lﬁy of mem %grlﬁé-%%aﬁnﬁg ﬁ’?oteins that
function as tran$tiygerepintereblirap b imprrisetionin? heselexist tnuthbesurfgrenofivarions cell types,
including neurenganRshplatelets whergnupon thelrastivation bysitherheir endagenous ligand

serotonin or exQ enou,sl%/ﬁk) dministered drugs, they change their conformational structure and

subsequently iNtEFRAARIT HowAbTreart? f5rs o ABIRTIHR sigriahsg. MERpErse rébeptors,
including the S5shE2Mmsubpiiessiare Gipreteinaatiplec:ioespions:(GRORS)hatsignably.activating
guanine nucleqtide bindi teins (G-proteins), resyilting in th%Jl eneration, or inhibition of', second
messenger m%%%ﬁlgégguc# ag f%?:ﬁg SMF%%%%Q)%O%#&% Stee Ahd’ cffa?:%@%y%oe%f.wrﬁ@él@ second
messengers tHeR B Rite! taerfun (hlsaasti ®)v drtenjref (rrdeetBlar Bnzarimes(Znotudiby krihases and ion
channels, whicquetipaaieleafisatelluaaxcitahibinand, funciion; {00aB1At least. 15:genstically distinct

5-1-IT receptor subtypes haveﬂgeen identified and assigned to one of seven families (5-HTI-7). Each
subtype displaf ¥ uriaE BisHipHsHIBPErErSIRE BTN LS MGsiAERe ARECRRTRIon AR corelate(s).
Serotonin mayehbaimieportantsebnopditenbiniydiibus typesatpatholagicakeondiiens, syeh as certain
psychiatric disorders (depression, aggressiveness, panic attacks, obsessive compulsive disorders,
psychosis, schizophrenia, suicidal tendency), certain neurodegenerative disorders (Alzheimer-type
dementia, Parkinsonism, Huntington's chorea), anorexia, bulimia, disorders associated with
alcoholism, cerebral vascular accidents, and migraine (Meltzer, Neuropsychophannacology,
21:1068-1158 (1999); Barnes & Sharp, Neurophannacology, 38:1083-1152 (1999); Glennon,
Neurosci. Biobehavioral Rev,, 14:35 (1990)). Recent evidence strongly implicates the 5-HT2 receptor
subtype in the etiology of such medical conditions as hypertension, thrombosis, migraine, vasospasm,
ischemia, depression, anxiety, psychosis, schizophrenia, sleep disorders and appetite disorders.



[0029]In one aspect, the present invention relates to a method of treating depression in a patient
comprising identifying a patient in need thereof; and administering to the patient a therapeutically
effective amou%(gfza{ﬁrst compound in combination with a therapeutically effective amount of a
second compound. 15036%h another aspect, the present invention relates to*4 FetHd/ B #8ating
mania in a patieantﬁcongg(i)gn%idetntifyin]% ~taé)?ienttiln need thereof, and administering to the patient a
therapeutically éfféctive Amotnt of a’firat compound i ComBTRsS R with A HeRpubicail iective
amount of a sedémdteorfipBuhdinii3] 1 Melletanbibten adpectdh @ preisenrinventjopelates, to a
methed of treating.saeial paghiad g ateat.campising Aniiing. patient Infeederapt: and
administering to, t eﬁatient a therapeut’icall){ effective amount of a first compound’in combination with
a therapeuticallj Effaisaie apisuRitest Wiskiend edraisddim the goosepitistifatihiaspestiithe present

invention relateso auneihed of Raling-RsYERASIS iR aRAtiant comRisingidentifying:a pafignt in need
thereof, and administering_to the atien%ﬁa therapeuticallt}/ effective amount of a first compound in
ﬁ&@ﬁeé &

combination withC B tHaraSE G4 R EEURTEF R SR SR ER B oA B SRS tHer aspect,
the present inventiogaélatesitotaimethodidd, reatifideampuiopswehiatsic: disordebisnapatirnat comprising
dentitying a paentifnaed eteet And.administering o.saidparient adnerapsutically, sffective
amount of a first compound in combination with a therapeutically effective Mount of & second

compound. In s¥RT&?elRTBodteMts, dHe Hetmpad Hiatiedisdrae i Beleloragetrsm thegimab consisting
of schizophreniasandisglatedsgiopathicpsychiosesnanets:slaep disordersappstite disprrers,
affective diso'rdefrgg tsgglglg& L%?(bdtea resstion, pipol&)r disorder, gnd,depression With psyphotic_features,
and Tourette's SYAArEME™ drugtinduced PEyEhttes: 6%%?%09‘5%% SRUBhdSIS e HeursBEdE B ative
disorders such Azkentietseriduitington's Biseaselpd GRO5IH1 2827%RE T/A:182005%/61 7808
benzodiazepine family of drugs. In some embodiments, the anti-insomina drug is an H1
antagonist or inverse agonist. In some embodiments, the H1 antagonist or inverse agonist
is selected from the group consisting of azatadine, astemizole, brompheniramine,
carbinoxamine, chlorpheniramine, clemastine, cyproheptadine, dimenhydrinate,
diphenhydramine, doxepin, doxylamine, ktotifen, leocabastine, meclizine, mepramins,
manserin, promethazine, tipelenmamine, triprolidine, acrivastine, cetrizine, des]orataciine,
fexofenadine, and loratidine. Tn some embodiments, the anti-manic drug is selected from
the group consisting of divaiproex (Depakote), lithium carbonate (Eskalith), and lithivm
citrate. In some embodiments, the anti-phobia dmg is D-cycloserine. In some
embodiments, ihe pharmaceutical composition further comprises physioclogically
acceptable carrier, diluent, or excipient, or a combination thercof. In some embodiments,
a method is provided for treating a disorder in a patient, the disorder selected from the
group consisting of depression, mania, social phobia, psychosis, and a neuropsychiatric
disorder, the method comprisi_hg: ideniifying a pafient in need of the treatment, and
administering to the patient é therapeutically effective amount of the composition
described above.

Detailed Désoription of the Preferred Fmbodiment

Definitions
{0018]  For the purpose of the current disclosure, the following definitions

shall in their entireties be used to define techmical terms, and shall also, in their entireties,
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[0034]In still another aspect, the present invention relates to a method of treating insomnia in a patient
comprising identifying a patient in need thereof, and administering to the patient a therapeutically
effective amount of a first compound in combination with a therapeutically effective amount of a
second compouhd **5035] The term "therapeutically effective amount” asF¢<eH AU #8ans an

amount of an active compound or pharmaceutical agent that elicits the biological or medicinal
response in atii’gﬁié?cg%%#’}gatﬁﬁ%‘?p&ﬁ 8%1%%?%)%8%%3 Sﬁ%ﬁt °8 %Dstg%t}%%ésr??/n drfharian,

medical doctor a@kcotlaenslinician, which includes alleviation, amelioration, or lessening of the symptoms

of the disease being tiggiag, orRicyela o WS e RIRYIRSS NS, diseane.or aiease o the

symptoms. [0036]In certain embodiments, the patient may be a mammal. The mammal may be
selected from thégrbtipletisisiinpoimice! fatspigsblitsohainegopids (dugaingies 28haspofaats, cows,

primates, such as.fpeRkexs-ERINRANZeES AN ARSS. ARGNUMans.Jasemeembodinents, the patient
is @ human. [00371I e embodiments, the first cg??pound in the abov& methods i% an inverse

o) .
agonist selectivgl?gfgé&g rQORIEHSEEOLSP 1fi Eertain EnbodiiEnty. hEserdtdhirt rECEploris a SHT2A
receptor, while ifl sthgr pmibedimentsithiedseratonin réteptorigaBHIL GstedeptoGimratierin

embodiments, (e, INEREAARNIRLS PIRARIQ A BHIZA IRRRDIYL 4866 BHIRG [6RPIah:[30aB1In some
embodiments, the first compound is a compound of formula 2(2- ,N Yi XIN Ar2
celtular agsays (U.S. Patent Application Ser. No. 66/103,217) or any other method known

in the ast.

[0028] “Agonist” is defined as a compound that increases the basal activity of
a receptor when it contacts the receptor.

(0021} Anr“antagonist” is defined as a compound that éompetes with an
agonist or iaverse agonist for binding to a receptor, thereby blocking the action of an
agonist or inverse agownist on the receptor. However, an antagonist (also known as a
“neufral” antagonist) hag no effect on constitutive receptor activity.

[06022] An “inverse agonist” is defined as a compound that decreases the basal
activity of a receptor {(i.e., signaling mediated by the recepior). Such compounds are also
known as negative aniagonisis. An inverse agonist is a ligand for a receptor that causes
the receptor to adopt an inactive state relative to a basal state occurring in the absence of
any ligand. Thus, while an antagonist can inhibit the activity of an agonist, an inverse
agonist is a ligand that can alter the conformation of the receptor in the absence of an
agonist. The concept of an inverse agonist has been explored by Bond et al. in Nature
374:272 (1995). More specifically, Bond et al. have proposed that unliganded J3,-
adrenoceptor exists i an equilibrivm between an inactive conformation and a
spontaneously active conformation. Agonists are proposed to stabilize the receptor in an
active conformation. Conversely, inverse agonisis are believed fo stabilize an inactive
receptor conformation. Thus, while an antagonist manifests its activity by virtue of
inhibiting an agonist, an inverse agonist can additionally manifest its activity in the
absence of an agonist by inhibiting the spontaneouns conversion of an unliganded receptor
1o an active conformation. )

[0023]  The “5-HT2A receptor” is defined as a receptor, having an acti‘ﬁiy

corresponding to the activity of the human serotonin recepior subtype, which was
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2 where N-R NiXCETA Zis 'ivOrL2", wherein R is a hydrogen, a cyclic or straight- chained or
branched acyclic organyl group, a lower hydroxyalkyl group, a lower aminoallcyl group, or an aralkyl or
heteroaralkyl g{ggpbi%ngzg is 1; X, is methylene, vinyllene, or an NH or N(lower alkY1) group; and
X2 is methylené’ of, whef X: is methylene or vinylene, X2 is methylene or a B&AG GPWHEFR, is

Y, Y2 is methylene,
Vinylene, ethylchEs BRI AL B S b DO V2 Ay e, B B it and Y.
is 0, S, NH, or Nijoveer. dlioptfris. Res. Comm. 181:1469-78; and Julius et al., Proe. Natl. Acad. Sci. USA
87:928-932, the disclosures of which are incorporated herein by reference in their
antireties,

10024} The term “suobject” refers to an animal, preferably a mammal, most

> ﬁrefe:rably a buman, who is the object of treatment, observation or experiment.

{0025] “Selective” is defined as a property of a compound whereby an amount
of the compound sufficient to effect a desired response from a particular receptor type,
subtype, class or subclass with significantly less or substantially little or no effect upon
the activity other receptor types. For example, a selective compound may have at least a
10-fold greater effect on activity of the desired receptor than on other receptor types. In
some cases, a selective compound may have at least a 20-fold greater effect on activity of
the desired receptor than on other receptor types, or at least a 50-fold greater effect, or at
least a 100-fold greéter effect, or at least a 1000-fold greater effect, or at Jeast a 10,000-
fold greater effect, or at least a 100,000-fold greater effect, or more than a 100,000-fold
greater effect. “Selectivity” or “selective,” as an inverse agonist is understood as a
property of the compound of the invention whereby an amount of compound that
effectively inversely agonizes the 5-HT2A receptor, and thereby decreases its activity,
causes Hitle or no inverse agonistic or antagonistic activity at other, related or unrelated,
receptors. In particular, in one embodiment, a compound has surprisingly been found not
to interact strongly with other serotonin receptors (5-HT 1A, 1B, 1D, 1E, IF, 2B, 2C, 4A,
6, and 7} at concentrations where the signaling of the 5-HTZ2A receptor is strongly or .
completely inhibited. In one embodiment, the compound is also selective with tespect to
other monoamine-binding receptors, such as the dopaminergic, histaminergic, adrenergic
and muscarinic receptors. Compounds that are highly selective for 5-HT2A receptors may
have a beneficial " effect in the treatment of psychosis, schizophrenia or similar
neuropsychiatric disorders, while avoiding adverse effects associated with drugs hitherto
suggested for this purpose.

[0926] Serotonin or S-hydroxytryptamine (5-HT) plays a significant role in the
functioning of the mammalian body. In the central nervous system, 5-HT is an important
neurotransmitter and neuromodulator that is tmplicated in such diverse behaviors and
TeSpOnses as sieepiﬁg, eating, locomotion, perceiving pain, learning and memory, sexual

behavior, controllinrg body temperature and blood pressure. In the spinal column,
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Ar, and Ar2 independently are unsubsfituted or substituted aryl or heteroaryl groups, provided that Ar,
and Ar2 are not simultaneously unsubstituted phenyl; and W is oxygen; or a pharmaceutically
acceptable salgg Rdrlil thereof 100391In other embodiments, the first compound is a compound
disclosed in U £f58 ten ppllcatlon Publication Serlal No. 2002/0004513 Al tilisHEd Bhi%98nuary 10,

2002, by Ander entitle "AZ CYCLIC COMPOUNDS," which is the publlcatlon of the
U.S. Ap3|t/3I|cat|on§ %%Eh%}iﬁﬂa%g‘}%&r%g or |ﬁl 8 B R SHEStEn B Ubf B S #AEP RS

2003/0220316 Apcmnnﬁghéwgﬁlm%renﬁber@@a QOd@O@ylAn@éf%)@nmmandmnﬂm HAZACYCLIC

COMPOUNDS s the puhisalon obnes S epmlcalion el o, 10040910 grin U'S
Application Serial No. 10/802,970, filed on March 16, 2004 Andersson et a entit ed

"AZACYCLIC CI'&\/IPé@ﬂD@S' heenirmdidelduetiatpr %IIV@ﬂWﬁltﬂf iSHBHSBYCinéorstIAtediBy reference
herein in their eﬂﬁfebpmﬁiu@m@fmys drandngsy{Q040 1ha anethetembodiment.theditsigempound is
N-(1- methylplperl

y1)-N-(4- quoropafqJl rﬁ/ﬁ thy%;‘ffﬁ%ﬁgf (&F ‘ﬁ%%%h%F%%y%‘x%ejﬁ’ﬁ%ﬁ%ﬁﬁe?ﬁ%ﬁf&ﬁﬁ%i&%g,%wﬁﬁéﬂifgathe |
compound of Fégimidai (i JeoM Waranotisice mbeditiedt, Bhelistcampount:in dhé davemethods is

an antagonist selestiye g¢ 3serolonindaceRink,i0 eatpR Emboiments, e, ALl ggppior s a

5HT2A receptor while in other embodiments the serotonin receptor Is a
discretely expressed in the human br ain, inchuding many comcai {imbic, and forebrain

regions postulated to be involved in the modulation of higher cognitive and affective
functions. This receptor subtype is also expressed on mature platelets where it mediates,
n part, platelet aggregation, one of the initial steps in the process of vascular fhrombosis.

[6027] Given the broad distribution of serotonin within the body, it is
undeystandable that tremendous interest in drugs that affect serotonergic systems exists
(Gershon, et at, The Peripheral Actions of 5-Hydroxytryptamine, 246 (1989); Saxena, et
at, J. Cardiovascular Pharmacol. 15: Supp. 7 (1990)). Serotonin receptors are members
of a Jarge human gene family of membrane-spanning proteins that function as transducers
of intercellular communication. They exist on the surface of various cell types, including
neurons and platelets, where, upon their activation by either their endégenous ligand
serotonin or exogenously administered drugs, they change their conformational structure
and subsequently interact with downstream mediators of cellular signaling. -Many of these
receptors,l including the 5-HT2A subclass, are G-protein coupled receptors (GPCRs) that
signal by activating guanine nucleotide binding proteins (G-proteins), resufting in the
generation, or inhibition of, second messenger molecules such as cyclic AMP, inositol
phosphates, and diacylglycerol. These second messengers then modulate ﬂié function of a
vatiety of intracellulat enzymes, including kinases and ion chamnels, which ultimately
affect celinlar excitability and function. |

[0028] At least 15 genetically distinct 5-HT receptor subtypes have been
identified and assigned to one of seven families (5-HTI-7). Each subtype displays a
unigue distribution, preference for various ligands, and functional correlate(s). Serotonin
may be an important component in various types of pathological conditions such as
certain psychiatric disorders (depression, aggressiveness, panic attadlis, obsessive

compulsive  disorders, psychosis, schizophrenia, suicidal tendency), ocertain
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5HT2C receptor. In other embodiments, the antagonists binds to a 5FIT2A receptor and a 5I-IT2C
receptor. [00421In some embodiments, the second compound in the above methods is a selective
serotonin reupt@&eﬁmh}?i&g&(SSRI). Examples of SSllis include, but are not limited to, pupropion
(Wellbutrin, Zyban), ci afopram (Celexa), duloxetine, escitalopram (Lexapro), el XeHé/ {Piagac),

fluvoxamine (LL{YeQﬁ%dQ%E% &gpn (Setzon aroxetine (Paxil),.sertaline (Zoloft), sibutraminc,
i-razodone (Dividose),%nc? veﬁla%éﬁ%g.r%@‘}o 13%%&’&? c(:%rl}lgﬁzﬁﬁ"/’k BRI S HEDERSIESF are within
the scope of thesresbntwiiseibsubelimia, [Heudin sieelembedimdntspthe secanchicampaund in the

above methodsis.asiotonininaieninRIVIg uRAke IR, SNRY). SxARIESof S3)s include,

but are not limited to, citalopram (Celexa), dulexetine, escitalopram (Cexapro), fluvoxamin€ (Luvox),
and venfalaxine &g APotHE RIS Earréy IKFoMR3ol Iate 10 Selave witkinctine scope of

the present disolesure.{Ba44¥n. furthes emboglimests:theisesans.campaonnddndhe.above-methods is
a monoamine oxidase inl%'bitogél%{légfl , Ex§mglgs O&M,IACO-I .{nclude but are not limited to,
tyBﬁene zine (RA&rdil), ?narfl)?o]ﬁﬁne{fnarl]Wi?o%a@%?%%ﬂ@fﬁiﬁms.%ny other

® . I O
tranylcypromine (clggmra‘o’ité ,

MAO-I currently:REGWe: ofkanegioy éokmacizardamithintheisoepe pfttfepresenizdisalonures§o045]Iin yet
other embodimgptsqihese GompReuURd in the above methods is a tricyclic antidepressant (TCA).
Examples of TCAs include, but are not limited to, amitryptiline (Norpramine), amoxapineclomipramine
(Anafranil), desipramif&2dbxepth (irmsgesn hsrRrsraRrhiFETtSRaRiemip ROt BRaviltiptotryptiline,
and trimipraminepfeyiethes F@Ancusrenthnknamnion laiendereloped arg-within: the,s6qpe.0f the
present discloskibrg,\h 6[%9}&@64]!% a%:geeg%pgﬁ erTfltbc%dJments, Lth§ SIFcond compound in the above methods is
a compound selected from aripiprazoie (Abilify), ‘clozapie Sk EHR MR ZamE raSmBy k),
olanzapine (ZyprésapiiedhpifectSe roust) fispericbrentRisperdal), valproic acid (Depakote), and
ziprasidone (Geodon)ufny other abypicalapidgeressaRt SUiERIYIROND Prlalendsyeloped are within

the scope of the present disclosure. [0047]In some embodiments, the second compoun in the above
methods is a Ména m a patient comprising identifying a patient in need thereof, and administering to

the patient a therapentically effective amouvnt of a first compound in combination with a
thezapeu*_zically effective amount of a second compound.

[8631] [n yet another aspect, the present invention relates fo a method of
treating social phobia in a patient comprising identifying a patient in need thereof, and
administéring to. the patient a therapeutically effective amount of a first compound in
combination with a therapeutically effective amount of a second conipound.

[0032] In a further aspect, the present invention relates to a method of treating
psychosis in a patient comprising identifying a patient in need thereof, and administering
to the patient a therapeutically effective amount of a first compound in combination with
a therapeutically effective amount of a second compound.

{0033] In another aspect, the present invention relates to a method of treating a

‘ neuropsjohiatric disorder in a patient comprising identifying a patient in need thereof, and
administering to said patient a therapeutically effective amount of a first cornpound in
combination with a therapeutically effective amount of a second compound. In some
embodiments, the neuropsychiairic disorder is selected from the group consisting of
schizophrenia and related idiopathic psychoses, anxiety, sleep disorders, appetite
disorderé, affective disorders such as major depression, bipolar disorder, and depression
with psychotic features, and Tourette’s Syndrome, drug-induced psychoses, psychoses

secondary to nsurodegenerative disorders such Alzheimer’s or Huntington’s Disease.
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compound selected from chlorpromazine (Thorazinee), mesoridazine (Serentil0), prochlorperazine
(Compazine0), thioridazinehaloperidol (Haldol(r)), pimozide (OrapS)), clozapine (ClozarilZ), loxapine
(Loxitane0), 0'%66‘2%%%@1(2%9'@)(6‘8)' guetiapine (Seroquel0), resperidone (Resperidal0), ziprasidone

(Geodon0), lithium carbonate, Aripiprazole (Abilify), Clozapine, Clozaril, Compab & 48 Geodon,

Haidol, Inapsine, Loxi Mcllaril, Moban, Navane,.Olanzapine (Zyprexa), Orap, Permitil, Profain,
Phenergan, Quetiapin@?gﬂmq%I)%‘Me%ﬁ%%%ﬁ?ﬁé%fdgf 15?5?%?,“ é&%%hé‘??%sefﬁz?n@,ﬁpﬁﬁaﬁan,
Thorazine, Triavikafiritafoseiaina Zypresacf0048]inssenidestiifpodimentsnthin seednd«<earnpoidnd in the
above methods js,anaptipsyshaticagent. The.antinsychatic.agentmay he, sglected from the group

consisting of a phenpthi_aZ|n%,aphenylbutylplperadl‘ne, debenzapine, benzisoxidil, an salt of lithium.

The phenothiaz&BEioF (B ABEERESHBY BELBIR R G ffegfoteeHalsting of chlorpromazine

(Thorazine0), mesorid@eiig (Serentidf) prashoipenazine (CompazireQ) wandithioridazine, (MeBaffle).
The phenylbutyl 1iPergEl%ip nds_may be selected from the group consisting of

e group of compounc , >
haloperidol (Haldo10), &nd} p?ﬁwﬁ(%’idlé) Orlg])'”]p i B RS A B B nTisobisie by be selected
from the group eonisistihgofolezapineiClezayitd), loxapine: (hoxitankd), iolasnzapiaeZ yptaxaD) and

quetiapine (Se r%gﬁgﬂ&; Thebenzisaxidil groip.ef 6o Wé}“&ﬁﬁc‘iﬁﬁyﬁ%&e Iiﬁg;f?(gﬁf‘}f Y%EEVQQ%S roup

consisting of resperidone (ResperidalO) and ziprasidone (Gcodona). The salt of lithium méy be lithium
carbonate. In sGMEERHETaiPh TS iMe SnfipsyaHdtatiolhe Mg be sEscisd ot thevgrbup consisting
of Aripiprazole @bilify); GlozapinehEampazineckiRienhésedammiaidol, Inapsine, Loxitane, Mellaril,
Moban, Navane, Ola ine (Zyprexa), Orap, Pennitil, Prolixin, Phenergan, Quetiapine (Seroquel),
Reglan, Risperdal, Sgéé%r%&ﬁ Sez%djﬁ% , ?iéjlliéoz%lﬁ%? ol THBRE ARG, T TR 4R Zyprexa, or
pharmaceuticaliyaadsepiabiisl saits fegent; [0048fn otheicemiedishigintsgtheseigontbgomyeound in the
above methodssis.a nerepingphring.ieuptake jhibitor,The norepineplrine reyptake inhibitor is
selected from the gvjékr)cr)%H cgnsisfirfi% Sf thionisoxetine ajﬁ(’j rerk{)}é;(etine’. [OO%PTISF] furt %IPcénr%b%}diments, the
second compodABSTHEUBEYE Meiyaeis algsiEmine agonist. The dopamine agonist may be

selected from the grogmennsisting ek:sbadiiptan, alratiptanRamipians kevatipiansrigatriptan,
zomitriptan, cabergroline amantadin Iisurid? er olige,r inirole, %ram,ipexole, and bromocriptine.
mverse agonist seleciive Tor a serofdmn réceplor) certain embodiments, the serofonin
receptor 18 a SHT2A receptor, while in other embodiments the serotonin receptor is a

SHT2C receptor. In other embodiments, the inverse agonists binds to a SHT2A receptor

and a SHT2C receptor.
[0038] In some embodiments, the first compound is a compound of formula

(I |

Eli

Ar1/Y2‘Y1’ NT X, % Ars
W

111

where

R
A NR

Krccz{z)n Ai/ |
VAT or (?5, wherein R is a hydrogen, a cyclic or straight-

chained or branched acyclic organyl group, & lower hydroxyalkyl group, a lower

aminoalkyl group, or an aralkyl or heteroaralkyl group; and nis 1;
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f0051] In yet another embodiment, the second compound in the above methods is an anti-insomnia
drug. Examples of anti-insomnia drugs include, but are not limited to, alprazolam (Xanax),
chIordiazepoxiﬁé%iﬂ%ﬂHW I_,_/jmbitrol), clorazepate (Tranxene), estazolam (ProSorn), flurazenam
(Dalmane), hydroxyzine (Atarax), lorazepam (Ativan), pentobarbital (NembutB§T§{A8&8HAsDoral),
secobarbital (Seconal),. temaze ama(rrli?ﬂe torig, triazolarn (Halcion), valium, zaleplon (Sonata), zolpidem
(Ambien), and the beri b’tﬁig‘f@ Mefiy 5r ﬁ?ﬁi\.ﬁiﬁ' AEPLH T SR Ay R ERIRP %nown or
later developed arebvttith thedbdpe: of they presehtdisalodeteocr o bod@0G21endthér embodiments, the
second compo ' %b ' {=ppanic.drug. Examples of anti-manic drugs include,
hut are not Iimi%&cjlt %%)S{I%]i?/’a ‘5%@( E%%%%%@;?ﬁﬁ%lm%?gobnogfg (Eskalith), and lithium citrate. Any other
anti-manic drug currenfiy K6 BF fite M adarspdenarawiann tHylseomsasy itns. preskenddisclosure.
[0053]In some embodimentsdiiie:second.eempeound in the above methods is an anti-phobia drug. An
example of anti-phobig drugs includes, hut is imited to, Dcycloserine. Those of skill in the art
recognize that some o%tﬂ%{%sfﬁ%?e %%Hf’s@l’o%&# SF&W%"F%%H& as anti-phobia drugs. Any other
anti-manic drug currently &nbiun ioddptaicd8y elopec: Brenwithin dhieidoapenst thegpeaseyit disclosure.

[0054]Insomnia%150%)Q,tspti(%[“gg(gglt%;;tughtgj&mﬁyr gpafz%‘é%?ﬁﬂﬁﬂglgéqgﬁytﬂ%& %?é)cgjg%teldlvxgltg increased risk of

new or:recurrent psychiatric disorders, increased daytime sleepiness with ¢ n%gq;uelnt cognitive
impairment, poorer progHdsgéstetfuced quality of life and high healthcare-related financial burden

Emerging data suggestihabreseluiion.efdnspnia say:#mprave fasychiatric outcomes. The nature of
insomnia can differ ari]&#s% indi\fidu?ls_ Witg ome{inu ividuals presenting with difficulties in falling asleep
(sleep induction), diffidliitiés staVify SsTEES (SIERIE MSIRtE R8T & dotnBiais B8 Mt is difficult
to titrate the sleBhintucing affeetofrénblibeisteBpimaintéfancelafetts whebliahsingleiantiiinsomnia

drug s used. Therafgre SomARalERs 0N RIFeRINEIRD GOk isepdalpiRnange difficulties

may be treated with a drug that treats both kinds of sleep disturbances, Another way to tailor a sleep
medications to #&&sEeriefsisel-CofMpliator aopatitat 94886 eo aiffbPe Reisnti4nsbeniita drugs in
combination, ideaii-enencliegavawmd poimaribninduee slipaniand asesRediug youlgoarirgarily improve
sleep maintenance. A sleep jnduging.agent ma lected from the general classes of barbiturates,
benzodiazepinejiéy,ﬁcﬁl{rse"’ﬁ'gf1 v Aagégf?flﬁgéep‘é‘sgfh\geybﬁrj(gtgﬁ)mgmg%rs"gf’é&%}&}eré’&:‘gb‘f?ﬁ‘gf‘histamine
receptor antagodists; ﬁlﬁambréimbepﬁmiﬁvékse AFERiSE and others. Slpgjrmiainiemahcdagents can
be selected fromygisigs;Nahafe,ARALANS! bR PVEREag0nsh aL e generalolass o 5-HT2

receptors, more specifically agents that are antagonists and/or inverse agonists at the 5-HT2A and/or
5-HT2C receptdrs™Mitddhy MB%%H{?QE%?J@%?%M' Al kétehEdife M DEoToB R esizERserin, the
compound of fassritaih aid ethers,; IR0RBIEhevteatment of insomnia involves primarily pharmacological

[0040] In another embodiment, the first compound is N-(1-methylpiperidin-4-
y1)-N-(4-fluorophenyhmethyl)-N’-(4-(2-methylpropyloxy)phenylmethyl)carbamide, which

is the compound of Formula (I):

- ~ ol
\@Eifmﬁ

@

[0041) In another embodiment, the first compound in the above methods is an
antagonist selective for a serotonin receptor. In cerfain embodiments, the serotonin

receptor is a SHT2A receptor, while in other embodimenis the serotonin receptor is a
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interventions. Until recently the treatments of choice have been the benzediazepines. However, this
class of drugs has been associated with a number, of adverse effects including tolerance,
dependence, wj dégvggg%gg abuse potential, impairment in daytime cognitive and psychomotor

i0:

performance (including an Mcreased risk of accidents and falls), adverse effdetd S EESiIEH8N and the

disruption of norgﬁailz eep architecture with reductign in both,slow wave and rapid eye
movement. Morée rec§ﬁﬁ§§gﬁe¥?ﬁéﬁwlglﬁl28 i%%%tﬁineeﬁ§tpaﬁ8ﬁ%§g ﬁlanv @r%%%%g T |rga?%i’pidern,
zopiclone, eszopigler¢timiesta), zaleplon, gaboxadol, indiplon, and beta carbolines like abecannl.

These agents primarilyiags by eahaneing s AN LG SABRINI eRR'A, 1ok dBeTapies have

proven effective with reducing time to sleep onset, decreasing wake time after sleep onset and sleep
maintenance antffEdtifE iRBIn G o RibTtiAS Rivakeringss Hbweltr nrade Meiver drigs still

produce side effigets:thal vitimately mayimit theiryse: {061 dnexignsive hody LEkeseanrch exists on
CNS effects of -gntag)or}f'stg. Jhﬁ@’e incgu e both subjectiv (e.g., sf?lf-rzng of |girﬁ(ljcrease.d drowsiness)
and objective (e(.g.}@?:JL ‘messutement or sleep Tatenc )%‘é iate e r SBUANBR M dPRSHT Siple (e.g.,

measure
critical flicker fusiamiitosthielvoriplek tasketenins.ibmpaited diiringye T hetedslafidistinctiondietween the

older first-generglipn til-Antaaonists.and henswersecand-generatignones At e sggommended

dosages, all the second-generation Hl-antagonists are less sedating in more patients than their

predecessors. This is [Afgély attitihabietepoerbriimperncratmg prbpehied ofamehedids medications

when comparedsie,thepidespkitantagenisis. oweveshighersleseief svenithenewer ilantagonists
also induce slee_l%tThe, C%mmon iﬁedatlvggggoger%?lgse roduced bl;f/9 mostal-ant%go;ilsts remain a major

concern and, thefafoP the&e LEMBETh TS h o TORGEP I ST LARBIRE of KRN The W& ent of
allergic rhinitis, 8llergig, cohjumdtivitis; GrfurticarianiHohevBithesedingsomnaypfikdtbadsevioptidity in

treating sleep induction prablems, Rarticuiatywhen.used in combination with sleep maintenance

agents. [0057]Accordingly, in one embodiment, the second compound in the above methods is an
anti-insomnia drug thal®&4h HIEAtagerstteinvaisdiageried sl e dra a0 shteibests include,
but are not limited:ienazatadingdastemiznie, (Mamphemtaming, «carinoxamingcchhlarphemitamine,

clemastine, cyprobeptadine, dimenhydripate, diphenhydrarnine, doxepin, doxyJamine, ktotifeu,
leocabastine, m%%ﬁ%%@’ rtﬁaélﬁf?c Ei?II(lrzl?r/lrﬁﬁ U %E%r}%% ea%%é%p@ﬁ@ﬁ%&?ﬂ?ﬁ%’,}%ﬁﬁorﬁf fhé”&crivastine,
cetrizine, deslor@tadite) fexufetiadiMe\ah duoralivinewiny biteddilapidgonistion thversgeagonist
currently knownt@g@g&&g&gg&ggeq are also within the scope of the present disclosure. v, [0058]In
other embodiments, the first or second compound in the above methods is a serotonin 2A antagonist.
The serotonin 2A antad8ist mé’j’zﬁ‘é%ﬁ'@@}%@#lﬁ% Hp arSePtheresruBy MVibE0boe 7 f9dsmeant the

compound of Fesmuafiit antidepressant (TCA). Examples of TCAs include, but are not limited to,
amitryptiline (Norpramine), amoxapineclomipramine (Anafranmil), desipramine, doxepin
{Sinequan), imipramine (Toftanil), maprotiline, (Eiavil), protryptiline, and trimipramine.
Any other TCA currently known or later developed are within the scope of the present
disclosure.

[¢646} In some other embodiments, the second compound in the above
methods is a compound selected from aripiprazole (Abilify), clozapine,
fluoxetine/olanzapine  (Symbyax), olanzapine | (Zyprexa), quetiapine (Seroquel),
risperidone (Risperdal), valproic acid (Depakote), and ziprasidone (Geodon). Any other
atypical antidepressant currently known or later dev’eloped are within the scope of the
present disclosure,

[0047] In some embodiments, the second compound in the above methods is a
compeound selected from chlorpromazine (Tl‘lolrazine@), mesoridazine (Serentil®),

prochlorperazine (Compazine®), thioridazine tMelIarii@), haloperidol  (Haldol®),

-10.



Old [0059]In some embodiments, a first compound of Formula (1) is administered in combination with a
second compound of Fommla (II). In other embodiments, a first compound of Formula (R), is
administered q&gg&?@%g@ with a second compound selected from the group consisting of a SSRI
including but not limitéd to bupropion (Wellbutrim Zyban), citaloprarn (Celexa‘%ﬁﬂfg%@ﬁﬁé?g%

escitalopram (Le]?<ari o inC Prozac), flu ine (Luvox), nefazadone, (Serzone), paroxetine
(Paxil), sertaliné &(g (?%)g%ﬁ)ﬁ@ém?ng? T o&%ﬁé%%&@é%, L AP P SNEFAERHiIng but not
limited to citalopiiede|dXal cheléXetinenceideital GResreridad®ap ry)r-HidooxaBine dh@yok)hand
venfalaxine (effgggg&;a@e!\ﬂ&%ﬁ)ygg&y{gi%g%ﬁrel%ﬂg@itﬁgﬁgﬁary&ﬁxﬁ& g@frﬁn(ﬁ t aie),phonelzine

(Nardil), maprotiline, and isocarboxazid (Marplan); a TCA including but not limited to amitryptiline
(Norpramine), amibickpHeeiéifpraiiite (AtARERI desipPamie, JoxepritsiFagirrs), iRramine
(Tofranil), maprpgtime, (Bleoiib)ipratrypiiine, andirimipraseiaguaripivigzale ¢abilify); clezapine;
fluoxetine/olanzapine (Syrnbyax),.olanzapine (Z xa), tiapine (Seroquel); risperidone
(Risperdal); valng)lr%?gﬁaeg:’ig{%g%lgkg é%?t%?praé}lﬁ%#%p %é‘g%f#: %;&&Efb?%# iffe (Thorazine0);
mesoridazine (Serentliéd4girochlorperazine (@omparned)rthicridazint iiMed| asibe}; theteperidol
(Haidole); pimogid BN, clezapin ari1Q).d ine .olanzapine (Zyprexae);
guetiapine (Seroqféf%%? re%peri%one (g}égl%%%%}i g%ﬁdégg%gggggﬁeg;_@fﬁﬁ?u%nec%(r%%{ognate;
Avripiprazole (AT etorbbitenetfoaar, P%Bﬁ%&ﬂﬁé‘?ﬁ’l%b@ﬁb@é%ﬁ;W%&@ﬁiﬁﬁa%@rﬁéﬂoximne;
Mellaril; MobanyiNewane; OtanzapineniZyprexa) OrapmBennitilkRyolixinRhgngrgamQustiapine
(Seroquel); Reglan; Risperdal; Serentil; Sgroquel; Stelazine, Taragtan; Tharazine; Trilafon; Zyprexa;
o antpsychont LS ARG B RO A 82 BBHB 49 SE A PG
(Thorazine0), ntesovidaizqie),(SefeidGCoYprodhbmiazing (€ armpattinet)ipandithiqridazing
(Mellaril(r)), a pheryllrivInineradine.auchas halop 'dmlﬂzﬁ%ggﬁma%%ﬂmﬁ%é@;%gn%oj a

an

debenzapine such as clozapine (Clozatile), loxapine (Loxitaneg;), olanzapine (Zyprex ‘
quetiapine (Serbi§tf&idy, CrEPisoxitilher e Spsiidehe teespdTiae Parfal %t ieon&{GeodonC)),
a salt of lithium gugh asditfivne Cademata CvipiprazalepAbiliioxkireionddaldeld napsingayellari,
Moban, Navane, Permitil, Prolixin, Plienergan, Reglan, Risperdal, Stelazine, Taractan, Triavil, and
Trilafon; a nore%iﬁggﬁtﬁl én?eﬁjﬁ{g%e]ﬁn 'itﬁrt%ﬁalﬁlc ﬁ&%‘%qb%?“o i?ﬁf?é)a%% fiot ils)giglﬁﬁgdafh‘amreboxetine;

a dopamine ag8wistinplacingtbataiotdivitbaedRagnsatiiptanndlmotdplarn, (Gaxairigian Thovdtriptan,

rizatriptan, zomiipiam, GARCFIliRGRAMARIALING, H&‘AQ‘éﬁszéf&QHQ,eth’éoﬂlﬁy&ﬁnﬂ@%fg%gd’ and

bromocriptine; an anti-insomnia drug including_but not limited to alprazolam”(Xanax), chlordiazepoxide .
(Librium, LimbiftoI§Erraz8patdbher riR feyssis 2 hRriprersbiny il cpieriabalfiesayilhydroxyzine
(Atarax), lorazepanp{Atiyan}-pentahatial{Nembutainquazepam (Dembi, serekarbitalcseconal),
temazepam (Restoril).. triazolam (Halcion),. valium, zaleplon (Sonata), zglpidem (Ambien), the
benzodiazepine%iglrﬁ?%}%f gﬁj}aféﬁxégag%e%ﬁg%z%ﬁ%% n?brr% %ﬁﬁ%mi@e&éﬁ 1 ?n?)%r% lﬁgelg’
chlorpheniramikégleterRastnisl.chpiaihibptadias]. dinkaing d Aratdadiphenbipdr g, dokdpin,

doxylamine, ktqﬂ%ﬂg&gg&aﬁ&gﬁaggﬁgg@%@m@@mh@%erin, promethazine, tipelennamine,
triprolidinc, acrivastine, cetrizine, desloratadine, fexofenadine, and loratidine; an anti-manic drug

including but not limitéf 18 divalp RS eRpdrsts: hhisrindspeRaad Eskart)vamathefircitrate; an
anti-phobia drugpisgiugingnbuspeidinitesite. Dhcyslesernintanc-pharnacaiilically-rRecaptable salts
thereof. [005%9 Igus%%}%igt%bogkl er}g%xéﬂﬁe%‘?!ﬂiéﬂ%%%{iﬂg step in the above methods comprises
administering the rstpcompourﬁjoancliofhe second compound simultaneously. These embodiments
include those in whiclf§élfirst ofmpoundmdihdssteonchod mpaunddietin thevsamtatininistrable
composition, '-%-d@;laﬁﬁg@a@m%’ Rk @em@l%yL%o%%g?glseséfaufé@ﬁcf&&m%z{?ﬁmimgﬂian’ ora

0 0

single drinkable solution, or a single dragee formulation or patch, contains compounds. The
embodiments aREBAREIGeYMERH WA EEh SoTRINY P eBpAPart R @ eomposition,
but the patient isnlireitied;taiake the b aspiidrokmpasijensaear yrsimuianeously, i.e., one pill is
taken right after the r th ton{_e Lrllljo%tiron Iclllgooiglec?n}gousndoisdmade ri taftei! the injection of
another compound, etc. 061)%‘i Sthet embodiments the a ml%(is?eriﬁ%mﬁ%plcolrlﬁp 18edg inistering
one of the first wetrstsumdrasd tiiecsatodtigofmoune fifstnaindshreni admnistdviivyg thezothet one of the
first compoundigangihesegansheampenng Inthess cpkediments,thepaisnhmay, hsadministered a
composition comprising one of the compounds and then at some time, a few minutes or a few hours,
later be administered another composition comprising the other one of the compounds. Also included
in these embodiments are those in which the patiertds administered a composition comprising one of
the compounds on a routine or continuous basis while receiving a composition comprising the other
compound occasionally. [0062]In another aspect, the present invention relates to a pharmaceutical



composition comprising a first compound and a second compound. [0063]In some embodiments, the
first compound in the above pharmaceutical composition is an inverse agonist selective for a serotonin
receptor. In certaj iments, the serotonin receptor is a SHT2A receptor, while in other
embodiments tﬁ%&;ﬁ%@ﬁlﬁeceptor is a 51-1T2C receptor. In other embodirhEAE SIS PEEe

agonists binds tg.a SHT2A receptor a(r{nlgi%a?Sl T2C rece t?'(%)%?%ller)],S%@cﬁ-o%?bom ﬁg%g},{)fhe first

. anxcne AZOLBT onl kY { ZINe
compound is a compound of formula i11- r,aIZS%J where

lorazepam (Ativan), penfobarbital (Nembutal), quazepam (Doral), secobarbital (Seconal),
temazepam (Restoril), triazolam (Halcion), valiom, zaleplon (Scnata), zolpidem
(Ambien), and the benzodiazepme family of drugs. Any other anti-insommia dmg
currently known or later developed are within the scope of the present disclosure,

[0052] . 1‘11; other embodiments, the second compound in the shove methods is
an anti-manic drug. Examples of anti-manic drugs include, but are not limited to,
divalproex (Depakote), lithium carbonate (Eskalith), and lithium citrate. Any other anti-
manic dreg currently known or later developed are within the scope of the present
disclosurs.

10853} In some embodiments, the second conpound in the above methods is
an anti-phobia drug. An example of anti-phobia drugs includes, but is not limited to, D-
cycloserine. Those of skill in the art recognize that some of the other drugs disclosed
herein alse work as anti-phobia drugs. Any other anti-manic drug currently known or
later developed are within the scope of the present disclosure.

[0054] Insomnia is a hete;égeneous, highly prevalent condition that is
associated with increased risk of new orrecurrent psychiatric disorders, increased daytime
sleepiness with consequent cognitive impairment, poorer prognoses, reduced quality of
life and high healthcare-related financial burden, Emerging data suggest that resolution of
Insomnia may improve psychiatric outcomes, The nature of insomnia can differ among
individuals with some individuals preéenting with difficulties in falling asleep (sleep
induction), difficulties staying asleep (sleep maintenance) or a combination of both. It is
difficult to titrate the sleep indﬁcing effects from the sleep maintenance effects when a
single anti-insomnia drug 1s nsed. Therefore, some pat"ienfs with only sleep induction or
only sleep maintenance difficulties may be treated with a drug that treats both kinds of
sleep disturbances. Another way to iailor a sleep medications to the specific sleep
complaint of a patient 1s o use two different anti-insomnia drugs in combination, ideally
one drug would primarily induce sleep and a sscond drug would primarily improve sleep
maintenance. A sleep inducing agent may be selected from the general classes of
barbiturates, benzodiazepines, direct GABA agonists, positive allosteric modulators of
GABA receptors, histamine receptor antagonisis, histamine receptor inverse agonists and
others. Sleep maintenance agents can be selected from drugs that are antagonist or are

inverse agonist at the general class of 5HT2 teceptors, more specifically agents that are
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(1), wherein R is a hydrogen, a cyclic or straight- chained or branched acyclic organyl group, a lower
hydroxyallcyl group, a lower aminoallcyl group, or an aralkyl or heteroarallcyl group; and nis 1; WO

2005/112927P Hl{{%Z/?%SJQ}l?SOS Xl is methylene, vinylene, or an NH or N(lower alkyl) group;.
and X2 is methylerie; or, When Xl is methylene or vmylene X2 is methylene i/ HEHESGE Witken X1 is

methylene, X2 i H, 0 lower al eth and Y2 is methylene, vinylene,
ethylene, propy%ﬁaeg%gr{\g b%}é/l\l ) Y1 a%)n { al? svmyléjﬁ mbl% THE et ANt is 0, 5,

NH, or N(lower &ye: WgsahlﬁﬁAﬁZHMQpéﬂGm,aB@nmﬁut@ﬁmmﬁsnmteﬂmyhﬂrdfeteroaryl

groups, provideg.that.AriangkhAre are not simultaneously unsubstituted phenyl; and W is oxygen; or a

pharmaceutically acceptable salt or prodrug thereof [0065]In other embodiments, the first compound is
a compound disclose § The teatment of insommia ~ involves primarily phmacoioglcal

inferventions. Until recently the treatments of choice have been the benzodiazepines.
However, this class of drugs has been associated with a number, of adverse effects
inchuding tolerance, dependence, withdrawal and abuse potential, impairment in daytime
cognitive and psychomotor performance (including an increased risk of accidents and
falls), adverse effects on respiration and the distuption of normal sleep architecture with
reduction in both slow wave sleep and rapid eye movement. More recently newer non-
benzodiazepine hypnotics have emerged including zolpidem, zopiclone, eszopiclone
(Lunesta}, zaleplon, gaboxadol, indiplon, and beta carbolines Fike abecarnil. These agents
primarily act by enhancing the activity of the GABA(A) receptor. These therapies have
proven effective with reducing time to sleep onset, decreasing wake time after sleep onset
and sleep maintenance and reducing the number of nighttime awakenings. However, these
newer drugs still produce side effects that ultimately may limit their use,

[0656] An extensive body of research exists on CNS effects of H1-antagonists.
These include both subjective (e.g., self-raling of increased drowsiness) and objective
(e.g. BEG measurement of sleep latency) estimates of sedation, and from simple (e.g.,
critical flicker fusion) to the complex tasks (e.g., impaired driving). There is a distinction
between the ofder first-generation F1-antagonists and the newer second-generation ones.
At the recommended dosages, all the second-generation Hl-antagonists are less sedating
in more patients than their predecessors. This is largely attributable to poor brain
penetrating properties of the newer medications when compared to the oidar H1
antagonists. However, higher dose of even the newer H1 antagonists also induce sleep.
The common sedative properties produced by most Hl-antagonisis remain a major
concern and, therefore, these compounds are no longer medications of choice in the
treatment of allergic rhinitis, allergic conjunctivitis, or urticaria. However, these drugs
may find a new utilify in treating sleep induction problems. Particularly, when used in
combination with sleep maintenance agents.

[0057] Accordingly, in one embodiment, the second compound in the above
methods is an anti-insommia drug that is an H1 antagonist or inverse agonist. Examples of

H1 antagonists include, but are not limited to azatadine, astemizole, brompheniramine,
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U.S. Patent Application Publication Serial No. 2002/0004513 Al, published on January 10, 2002, by
Andersson et al., and entitled "AZACYCLIC COMPOUNDS," which is the publication of the U.S.
Application Ser] Igga 99/800 096, or in U.S. Patent Application Publication Serial No. 2003/0220316
Al, published on NV 57 2003, by Andersson et al., and entitled "AZA@?@E@@@M?"@UNDS "

which is the publlcg,tlon of 'ghe U. lication Serlal I\S! ﬂ{:;LO/409 ﬁz OJ in U. pplication Serial No.
10/802,970, filed oh March 6, 2007 “”&‘“defss&r?% Cand I EEAC ’&’L SEBRPOUNDS,"

the entire dlsclo@‘,miﬁngﬁMWvﬁmme tfflené@xyumdmbfatedebgabemnenmhmm indheinientirety,

including any dr, [ f 0 iperidin-4-
y1)-N-(4-11uor ﬁ‘é}%ﬁ%&ﬁﬁﬁ&ﬂ%&n 26% mé}tﬁ %ﬁgp%sgi%ﬁe{%ﬁ%%1 Harﬁgrﬂdgéig?/v%:%ﬁgis the

compound of FdriFa«ds moa(ﬁ ?@@@?’fl n‘HHGtHEF gﬁw%%ﬁﬁ?é%@tﬁ’é’%@t@@%éﬁﬁ@ﬁﬁ’ﬂﬁ@%ove

pharmaceutical @oppasHi0nHig aR @@&a@ﬁﬂiﬁ&@%@@e\tgﬁw @Seroionipgeeeptor. In certain
embodiments, the sergéggg r while in other embodiments the serotonin

re ris a T2A re
receptor is a SHT2C r cepg1 CI% SF EMpodin rﬁ%intst?ge a%f)ag%aﬁ?é]t% BT tS S BH#2 AM 8 Eeptor and a
5HT2C receptow@@@@S]!Bm%mfelemﬂﬁo@wmmr tfiésezondicdmpoupdnist theyddedvel 00,907 or

an analog thereof. By “M 100,907, it is meant the compound of Formula IL

O N ;
I [
/ F

(1)

[0055] In some embodiments, a first compound of Formula (I) is administered

I

in combination with a second compound of Formula (). In other embodiments, a first
compound of Formula (H)_:is administered in combination with a second compound
selected from the group conmsisting of a SSRI including but not limited to bupropion
(Wellbutrin, Zyban), citalopram (Celexa), duloxetine, escitalopram {Lexapro), fluoxetine
(Prozac), fluvoxamine (Luvox), nefazodone (Serzome), paroxetine (Paxil), sertaline
(Zolott), sibutramine, trazodone (Dividose), and venlafaxine; a SNRI including but not
limited to citalopram (Celexa), dulexetine, escitalopram (Lexapro), fluvoxamine (Luvox),
and venfalaxine (effexor); a MAO-I including but are not Hmited to tranylcypromine
(Pamate), phenelzine (Nardil), maprotiline, and isocarboxazid (Marplan), a TCA
mcluding but not limited to amitryptiline (Norpramine), amoxapineclomipramine
(Anafranil), desipramine, doxepin (Sinequan), imipramine (Tofranil), maprotiline,
(Blavil), protryptiline, and trirpipramine;  aripiprazols  (Abilify); cibzapine;
fluoxetine/olanzapine  (Symbyax); olanzapine (Zyprexa); quetiapine (Seroquel);
risperidone (Risperdal); valproic acid (Depakote); ziprasidone (Geodon); chlorpromazine
(Thorazine®); mesoridazine (Serentil®); prochlorperazine (Compazine®); thioridazine
(Mellaril®); haloperidol (Haldol®); pimorzide (Orap®); clozapine (Clozaril®); loxapine
(Loxitane®); olanzapine (Zyprexa®); quetiapine (Seroquel®); resperidone {Resperidal®);
ziprasidone (Geodon®); lithimm carbonate; Aripiprazole (Abilify); Clozapine; Clozaril:
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pharmaceutical composition is a selective serotonin reuptake inhibitor (SSR1). Examples of SSRIs
include, but are not limited to, bupropion (Wellbutrin, Zyban), citaloprarn (Celexa), duloxetine,
escitaloprarn (l‘g g}g}) 1%Q/xetine (Prozac), fluvoxamine (Luvox), nefazodone (Serzone), paroxetine
(Paxil), sertaline %d ts Sibutramine, trazodone (Dividose), and venlafaxine PARSHHEFISE8 currently

known or later d@é/rgl% %%_aﬁ%a ég]irbtehgosngoﬁﬁ do&t e gres_ent disclosyre. [0069]In other embodiments,
the second compound In the above pharmaceatical eomosito S a delgtiniinErs piephtine
reuptake inhibit6H{SRy. Examples 6rSNRIsnmicludeslbutakhaot imijtethitniapitalofkaca(@elexa),

dulexetine, escalgRrAR (,exAP (R UNARING koK. Andvenraiging (efiexon. %%gper SAR|

currently known or later developed are within the scope of the present disclosure. 0] In further
embodiments, tk&F&ECorid CORRSEIMEGTHHE ABovEpnarhtdimest derapdsiidhissiae raerioamine
oxidase inhibitoeMAR-zmxamplasoli&Q-I1s inchide.hut are(patimited totrRAMCKRIoMINE
(Pal-nate), phenelzine (Nardil), maprotiline, isoCarboxazid (Marplan). Any other MAO-I currently
known or later 3@\% B%Z(le%eaéyég\i/b%ﬁl‘ﬁmt%gz‘é%eo lg%ﬁ’%éap%é%gmzf% RUASI ST AR PSS
embodiments, tfiéEetBhandompaidrl Prapie)abivephammaceuticdbeampdsiiomi®y ticydie
antidepressant (TCA), Examples AT CAz e, %@a;ﬁl%'épaéﬁ?&@?;Eﬁﬁéﬁ%%%ﬁ}%@'ﬁEfafamme)’

amoxapineclornipramine (Anafra_%de& ramine, doxepin (Sinequan), imipramine (Tofranil),
maprotiline, (EI&VPTBIGtRy SRR )tPﬁ?ﬁ?ﬂ&ﬁﬁiﬁ‘é?eﬁ(ﬁﬁ?@m@ﬁeﬂé@fréﬁ’ﬂgﬂkﬁ’éﬁﬁ&r%ﬁ@t@ developed
are within the scoperafihapresentdisaosurerQ@i2linisoms aihes, embedimentsathe.sgcond
compound in thg above pharmacgutical compaosition,is a cgmpound selected from aripiprazole
(Abilify), cIozap%é, %{bx%t??\‘r’e‘}%ﬂac%%lﬁiﬁ%“(g?ﬁerﬁgaﬁax )¢ %gggapigﬁaeya&%reﬁ?‘éﬁ‘,’%‘ﬁie%’ﬁ?ﬂ @&roquel),
risperidone (Rispéede), avatprpiepioid Deptkotolhibine ziphabidone (Gebdon). i hiothersttypical
antidepressant cureptly.kRown Qr.later develoneadare within the:seaps.abihe presentdisglosure.

[0073]In some embodiments, the second compound In the above pharmaceutical composition is a

compound seleBf&I G cRRSHITSHAziHE CHIESrazMtgig)ptan, cabergoline, amantadine, lisuride,

pergolide, ropinirole, pramipexole, and bromocriptine; an anti-insomnia drug including
but not limited to alprazolam (Xanax), chlordiazepoxide (Librium, Limbitrol), clorazepate
(Tranxene), estazolam (ProSom), flurazepam (Dalmane), hydroxyzine (A:tarax.),
lorazepam (Ativan), pentobarbital (Nerebutal), quazepam (Doral), secobarbital (Seconal),
femazepam (Restoril), triazolam (Halcion), vﬁﬁum, zaleplon (Somata), zolpidem
(Ambien), the benzodiazepine family of drugs, azatadine, astemizole, brompheniramine,
carbinoxamine, chlorpheniramine, clemastine, cyproheptadine, dimenhydﬁnate,
diphenhydramine, doxepin, doxylamine, ktotifen, leocabastine, meclizine, mepramine,
manserin, promethazine, tipelennamine, triprolidine, acrivastine, cetrizine, deslorafadine,
iexofenadine, and loratidine; an anti-manic drug including but not Hmited to divalproex
(Depakote), lhthium carbonate (Bskalith), and lithium citrate; an anti-phobia drug
including but not limited to D-cycloserine; and pharmaceutically acceptable salts thereof,
0060}  In some embodiments, the administering step in the above méﬁxods
comprises administering the first compound and the second compound simultaneously.
These embodiments include those in which the first compound and the second compound
are in the same administrable cornposition, i.¢., a single tablet, pill, or capsule, or a single
solution for intravenous injection, or a single drinkable solution, or a single dragee
formulation or patch, contains both compounds. The embodiments also include t}iose in

which each compound is in a separate administrable composition, but the patient is

Ny r.



mesoridazine (Serentil0), prochlorperazine (Compazine0), thioridazine (MeHanle), haloperidol
(Ha'dole), pimozide (Orap8), clozapine (Clozaril(r)/), loxapine (Loxitane0), olanzapine (Zyprexa0),
guetiapine (Ser‘%} %g%,lggzsperidone (Resperidal(r)), ziprasidone (Geodon(r)), lithium carbonate,
Aripiprazole (Abllltl;/:’?), ozapine, Clozaril, Compazine, Etrafon, Geodon, Haldbt i&38#& L 1%8%itane,
MeEarn, Moban;:} <Olanzapine a),.Orap, Pennitil, Prolixim Phenergan, Quetiapine
(Seroquel), Reg?la%@ﬁlé?glgggf%ﬁﬁée%&ﬁﬁg%gi qotf)étf?jgte B Qa“rms,ﬁyrﬁg'r’a%ﬂ?gf?lllr}ﬁ\;ﬁlfeﬁiIafon, and
Zyprexa. [oB ¢ piisrdbpmsbens uirrehia stiesebordcompod itiindhegibefier pharjsageutical
composition is aiF anfiRsyehsfic.agent. The antipsyehotic agent may be selected from the group
consisting of a phenothiazine, phenylbutylpiperadine, debenzapine, benzisoxidil, and salt of lithium.
The phenothiazine grotif b corfhBaRE A Bersalet reaipitiine WFb repnsstdiststhiogpromazine
(Thorazine0), resaridazine (Serentile)sprechiorpesazipe (€ orpardined)and thiorigdazing (Mellarilo).
The phenylbutylpi ine.gr of compqunds may be selected from the group consisting of
haloperidol (Hallg!g)lgokg%ﬁg%i%%%? él%(o 1}%)[.8)% N elcﬁgfequéjrﬁ)f%gin@é%%ﬁp%%ff&??ﬁ%ﬁhﬁﬁ Rt4§be selected
from the group EBPdiEtE BEEERp rECIBrit)HesERine ¢ itanem slanzapinehiZyprexad) and
quctiapine (Seraguek(r). Sthedhenzisesigiharoup.of.compounds mavhesalesiag f§ m E@?ﬁgfoup
consisting of reslperi_fione (Resperidalg) and ziprasidone (GeodonCD). The salt of itﬁlﬁm_ ay be
lithium carbonate” HPSbARE oUTHRHTESthe S fslyiaiod e A g afecteaeitoiese group
consisting of Aripipratzatei{ Abitify}iGlozapingy GlozatmGrmpazing Eirafen.Geedan, Haldel, Inapsine,
Loxitane, IVIellayil,. n lanzapine (Zyprexa), Orap, Permitil, Prolixin, Phenergan,
Quetiapine (Se?’gqtﬂhg}i({)%? ‘I%%S%%\%%Riggie%?e%%e 15)élrf%ngt‘il,g @3?8%&8% BRI 75 L0050, P RSREhe, Triavil,
Trilafon, and Zy{5féX&8pharmaceutically acceptable salts thereof [0075]In other embodiments, the
second compound in y;@@!bovqlpgﬁm%gg&gltﬁ@@@@Eig&&&ﬂ%@ﬁge@hgir%ﬁ JSeuptake inhibitor.

The norepinephrine reuptake:-inhjbitor is selected from the group consisting of thionisoxetine and
reboxetine.  {OOPELH ARG B OISR b 2 SFPROPABBAREIN the above pharmaceutical
composition is a dopdfiél} agdnistnEhembeiaeineiRgBRISIMBYRE SEIeCiBevEomIASBrQu) consisting
of sumatriptan, almaetriptan, naratriptan, frovatriptan, rizatriptan, zomitriptan, cabergoline, amantadine,
lisuride, pergolidemjrof)inll?olié,%}atlr%lég’;ofl a %iﬁ({j %%%lg%rigﬁl%. O in VetRothdF e¥ittiment, the
second compoGitIAHatanEYe pHanndcewienl comifbitiomnistan ahtldrisanbriceoiugifxamples of
anti-insomnia ciigsinehigedpoats NOLnNYitee tpiaIPERZAIBM. (AR CIQr %?é%@oxkdzﬁs{s“b”“m’

Limbifrol), clorahze ate (Iranxene), estazolam (ProSom), flurazepam (Dalmane yéﬁoxyzme (Atarax),
lorazepant (Ativélh% S mBbarbTESHEMBARR L 4td¥Ep%in (Doral), secobarbital (Seconal), ternazepam
(Restoril), triazolam (Héteibn), rabiure, elepioeniSaratad zelpidam (Amhigph.andtrehenzodiazepine
family of drugs..#ny other anti-insomnia drug currently known or later developed are within the scope
of the present disclosure. j0078]In some embodiments, the second compound in the above methods is
an anti-insomnia drug that is an HI antagonist or inderse agonist. Examples of H1 antagonists include,
but are not limited to azatadine, astemizolwh?ﬁm ?‘ifa%iﬁe, carbinoxamine, chlorphenirarnine,
clemastine, cyproheptadine, dimenhydrinate, diphenkydramine, doxepin, doxylamine, Ictotifen,
leocabastine, meclizine, mepramine, manserin, progethazine, tipelemiamine, triprolidine, acrivastine,
cetrizine, desloratadine, fexofenadine, and loratidine. Any other H1 antagonist or inverse agonist
currently knowgkdater developed are also within the scope of the present disclosure. [0079]In other
embodiments, the second gompound in the above

}

N N-R

Rr{.cm)ﬂ L&/
Zis or ‘2>, wherein R 1s a hydrogen, & cyclic or straight-

chained or bzanched acyclic organyl group, a lower hydroxyalkyl group, a lower

aminoalkyl group, or an arallyl or heteroaralkyl group; and n is 1;
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pharmaceutical composition is an anti-manic drug. Examples of anti-manic drugs include, but are not
limited to, divalproex (Depakote), lithium carbonate (Eskatith), and lithium citrate. Any other anti-manic
drug currently hlgiweg/rll%gez[/ developed are within the scope of the present disclosure. [0080]In some
embodiments, the second’éompound in the above pharmaceutical compositiéf TéaR &l pébia drug.
An example of anti-phS{bi&(ﬁgilre %ﬁﬁinecl%g ghfplég_is Mgmgd to, D-cycloserine. Those of skill in the art
recognize that some of the other drugs-aisclosad herein afso work 2% At SHotid feERRy other
anti-manic druguifémfy kaswidelawrdelaiopedsanstivittin ¢the lsedper ofitheXprissent disclosure.
[0081] In anotherembadimentothe fifst onggerndicampowddn the above pharmaceutical composition

is a serotonin 2A antagonist. The serotonin 2A antagonist may be M 100,907 or an analog thereof By
"M 100,907," it is mea%f theebssang b eaaftis frVioisread ioos2 Prbme ambediments, the first
compound of the pharindecetbaakeamprsitionris; kormula () and the second compound of the
composition is Formula (1])..In.other embodiments, the first compound of the pharmaceutical
composition is Formu%%)ﬁ%ﬁﬁgﬁg it t%’m%ﬁﬁ@é?ﬁ%%{p bosition is selected from the group
consisting of a SSRI ikélsdihdbirdsoetivitboitoapropion (Wellistitrind Zyban)eeitalopram (Celexa),
duloxetine, escisalapsasbtaxapio) fIMQXRINE(RrazaG) fuy L'ﬁ%éh&‘éi?é‘)neﬂfﬁ%n%done (Serzone),
paroxetine (Paxil), sertaline (Zoloft), sibutramine, trazodone (Dividose), and venlafaxine; a SNRI
including but not limited to°&i&f8pPAm (Celexa), dulexetine, escitalopram (Lexapro), fluvoxamine
(Invox), and venfalaxingl{effexencalAQpkineuding hutaremetdimited to tranylcypromine (Pamate),
phenelzine (Nardil), ilin isocarhoxazid (Maiplan); a TCA including hut not limjted to
amitryptiline (Norpra ir?ég%am%?(}%?ﬁ%%%r%%}igwhg% Iﬁ%f?ﬁnﬂ’fu sflsparé’ﬁ:iﬂ?@,gB%QésﬁiﬂsféiWequan),
imipramine (Tofvanilj2itidpgrantierioERabiiyaprotBeptiline, apeRifPhigraninepariplprazol & (Abilify);
clozapine; fluoxgting(olanzaning.{Symbyax a&a&z@pﬁ[&@y{%@@é’(ﬂ}fﬁ&%ﬁ’iﬁ‘% (SeERgyelrisperidone

(Risperdal); val é%c acid (Depakoteg; ziprasidone (Geodon); chlorpromazine (Thorazine(r));

mesoridazine (S&HHHIER) HHECHISrpERIZRIOT Sorith AomEuS  tidficrizme vBHisrit Sprliassperidol
(Haldol(r)); pimbeidiesforase)ii clozapions (Chozasi 18Y, |oxapined(Laxitancdsglanzapime (4yprexa0);
guetiapine (Ser fesperidon espear| - Zl ' eodon(r)); lithium carbonate;
Aripiprazole (At%ﬁt&)%?gg g?ogqagl'h%é;% 8?%%; %%%%g@%%%%dﬁgﬁ%l o RAPLTAEST oxitane:
Mellaril; Mohar?iN&§aHeS: Clanbessine C2yprede); |OFES; Barmitiin ProfixinpPhetiergdaiuetiapine
(Seroquel); Reg_tggg@sqeﬁqﬂ@ (,g%ﬁ;ﬂ I%g:g@ggg,e{;y_sg_g@;gg@i g’tag[ﬂcggg_; e{{g{gg@zj ggg@% 'CTriIafo n;
Zyprexa; an arﬁg)ﬁﬁgmgggn including, but not limited to a phenothiazine such as chlorpromazine
idazi

(Thorazinee), (SETRES), ProcHitihafadinei oAb astn EoEanmpiprigdiy (Mellaril(r)),
a phenylbutylpipénadinésuchasdiatapetidolddldolts) iandyphnozide (Orapd), a debenzapine such as

clozapine (Clozarile), igyapine (- oItANeOh, IANZAPINSALYRIEXA0)s is N-(1-methylpipsridin-4-

yl}—N—(4—:['hmrophenylmethy])-Nﬁ-(4—(2wmethylpropyloxy)phenylmethyl)carbamide, which

is the compound of Formula (I):

® |
[8667] In another embodiment, the first compound. in the above
pharmaceutical composition is an antagonist selective for a serotonin reéeptc;r. In certain

embodiments, the serotonin receptor is a SHTZA receptor, while in other embodiments
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and quetiapine (Seroquel(r)), a benzisoxidil such as resperidone (Resperidalg and ziprasidone

(Geodon(r)), a salt of lithium such as lithium carbonate, Aripiprazole (Abilify), Etrafon Elaldol, Inapsine,
Mellaril, Mobark @@X@pe g’gnnitil, Prolixin, Phenergan, Reglan, Risperdal, Stelazine, Taractan, Thavil,
and Trilafon; a noreplnep%ﬂrlne reuptake inhibitor including but not limited to tHibMEEXEiIE78d

reboxetine; a dopaming agonist mc;ludl notlmlt t sum triptan, almotn tan, naratriptan,
frovatriptan, rlzatﬁp%gag%zon?r%l Bian: ea%ergollne éma e %uf{lgdmée%s‘érté%ﬁagg%ﬁ ﬁaPB}gS

prarnipexole, arié %?W%ﬂm@fand&nﬁﬁﬁéﬁmmtmug |nclud|ng but not limited to alprazolam (Xanax),
chlordiazepoxide (LibriggagLimhitrol), clorazepate.( gan%gn%g%az%%&%o om), flurazepain

(Dalmane), hydroxyzine (Atarax), lorazepam Atlvan) pentobarbital (Nembutal), quazepam (Doral),

secobarbital (SEEBHEFeR Fﬁéﬁ‘é‘ﬁﬁ?ﬁ‘?%&éﬁ e?ﬁ&%é?&ﬁ?%iﬁ‘éf&i@ﬁiwalﬂhﬁmz@@ﬁbn‘”«(@m@éﬁta) zolpidem

(Arnbien), the behzediazepine:family.ef titigsiazatading (ﬁﬁ&rmﬂ@i@u@iﬁn‘@ﬁ@ raﬁmﬁ@mm
i cafbinoxamine, @l % %yne clemgsgé?n&fc}/@ro e[ﬁtadl e, d nenh inate, diphenhydramine,
a

doxepin, doxyl ctotl on. le0CabA ine, r%%x&gar?“ emzr%c 8Vﬁa5?8ﬁ1@fhvé’fl%e

tipelennamine, tﬁ&%ﬂf@% @W@E@‘ﬂn@ﬂmmmm@@e%Iopatcddme(,ziénﬂ‘ﬁerﬁmnanmad taratidine; an
anti-manic drugineluding bt natlimited todivalproexkPepaleate). Jilhivn satbona %é%?‘é%‘th) and

lithium citrate; an_anti-phobia drug including but not limited to D-cycloserine; and pharmaceutically
acceptable saltd’ fﬂ]@?élﬁff scope P ERTCh AR BiHBodiments, the pharmaceutical compositions

described herein are l[mm}to treat diserdershdiselosed ind). SchatentApplication Seyial o
10/759,561, file 5 2004, by Weiner e and entitled "SELECT]I ROTONIN 2A/2C
RECEPTOR ||\|%1g@ﬂgg1 R R T aRaey ‘i?l‘@‘é’i% R BBk GERER, %WBBEASES,
which is herebﬁ%@?b@rafeﬂwsréf@ié@mélhémnnﬁ itretetirety citdhydimg @fejeslcawinigss0084]It is
understood by thesad@fskill n@»&‘?@rtﬁB@éMﬁIE@m%{P sodisclpsedReraiRmay be pres §9} as the

compounds theﬁﬁ{lves or as pharmaceutically acceptable salts, esters, amidés, or prodrugs thereof,
all of which are éfﬁﬁﬁq@@w{h‘g ﬂﬁ%‘é@ﬁ‘ﬁﬁ%@l%ﬂ’ L WBWH@M@%W&F%%@@%@&W acceptable
salt" refers to a formu[amrm] of aicomppendihatiteesnoheausasigriieartHiitalon.io ap.eEganism to

which it is admipj tf%‘“‘%g“% gdoes n tabrogate the bl0|0 aI ac]f‘\{#?/g”agf% erties of the ompound.

051 1 m mamme O ELSE
PharmaceutlcaPsa ts can mec?% reacting a compoun nic acids

such as hydrocm%lﬁﬁﬁlqiyd%bmtderdteéu#u ﬂ@@lﬂﬂ?mttﬂ@%@idﬁ@ﬂbsﬂhmlm&c(dlardejthanesuIfonic
acid, ethanesul{ﬁay@@gg@l , patolusnasiifonieasidasaliovlic asid apddhe.li l&@m‘f}hﬁmc% F?a] salts can

also be obtaine ﬁX % ting a compound of the invention with a base to form a salt such as an
ammonium salf, A & ﬁ%‘@@lnégﬁ CGRA UL BSOS H6tassium salt, an alkaline earth metal salt,
such as a calcium or [e0magnesiugeisaliha S@Iﬂ)@ﬂm{ga@|qm3@sosﬂcmcaﬁpdtﬁwlﬁhamlam0@

Nmethyl-D- qu %rr}lp Cb{lrt% %%gﬁg%otgl){s)m% 346 rgnar}) angalsgal Qﬁlg{h\ 0 a ids s, I,%I}fs arginine,

lysine, and the 0086]The term “ester" refe oac ical moie u‘ola (
include, but are not limited to, amifryptiline (Norpramine), amoxapmeclonnpramme

(Anafranil), desipramine, doxepin (Sinequan), imipramine (Tofranil), maprotiline,
(Elavil), prpﬁyptﬂing, and trimipramine. Any other TCA currently known or later
developed are within the scope of the present disclosure,

' 10072} In some other embodiments, the second compound in the above
pharmaceutical composition is a compound selected from aripiprazole (Abilify),
clozapine, fluoxetine/olanzapine (Symbyax), olanzapine (Zyprexa), quetiapine (Seroquel),
ziSpéridone (Rasperdal), valproic acid (Depakote), and ziprasidone (Geodon). Any other
atypical antidepressant currently known or later developed are within the scope of the
presént disclosure.

j0073] In some embodimenis, the second compound in the above

pharmaceutical composition is a compound selected from chlorpromazine (Thorazine®),
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COOR’, where R and R' are independently selected from the group consisting of alkyl, cycloalkyl, aryl,
heteromyl (bonded through a ring carbon) and heteroalicyclic (bonded through a ring carbon), and
where nis 0 or 1\5#008_7 An "amide" is a chemical moiety with formula -(R),-C(0)NHR"' or -
(R)n-NHC(0)R' WhetE'RHd R' are independently selected from the group cBRSIEHARPEH EIKYA,

Carbon), and wHERE R0 or T AHHGE R BE B rard b AERGH n pBSRUE ol e Terafaehed 0 2
molecule of the prlosendih@ritol® thereimdtoiting p gredring. (D088 Bmisias Myskmas® carboxyl
side chain on any,of the C%HQH@S Isglosed herel n_be esterified or amidified. The procedures
and specific grou as t%;]lbz used to aéf?il‘l\éve?%i%s_ @f%%% hé{?s e%%&%ﬁgse of g%ri] %’]{) fhzelpéﬁlg(rf\g%? can readily
be found in refefEReEEErEEE T B G e S iarao (i PHotvrerGrodpezniD fyamiez8ynthesis, 3rd

Ed., John Wileys&Sonschta.y orkably 14999, which-is.inceiperated barein inits entirety;[0089]A
"prodrug" refers o an %ﬂ thgt IS .C V%{'ted into the parent drug in W110. Prodru s are often useful
because, in son#e%ft%xjaﬁon%?thgg‘/ll}%wé& b %lélsget}e’t}?rﬁ%fh}@ﬂgfi‘@?%ﬁEi%l‘ﬁé)’e%??-’é"rﬁg%ﬁﬂ’?é@a}nay, for
instance, be biodwailablechyiotal @limirisiatiomyihereas:{iei parentligaiotnlilgpeadrug may also have

improved solubility in phadpacaytical.compaslins overhe parent g, An example. without
limitation, of a prodrug would be a compound of the present invention ich is administéred as an
ester (the "prodRigr et atE R EoHittalmerdesyehesl methbrEreimstehwitarzsel wfithds

detrimental to mehility: butowhigh thepis restgbelically hydralyzed.tethe gﬁém%fﬂa@gd}ﬁ@ active
entity, once _insi g)tqze c__eII where water-solubility is beneficial. A further _example of a prodrug might be
a short peptide ?po?i/aarjﬁﬁ%eoé’gfgﬁs%l b?ea%% A Seldhrsup Wh SRS HIU Rt GE 1Y HetaBBRzES o reveal
the active moietyz106090ddndsbonetenybodimentsithel phiarmacetticdl compagitiondesesied herein
further comprises. 2, pisiolpaiaally. a6eARIaRI SATIRInfiluGAt. QT eXGIRieNt gL combingtion thereof

phenylbutylpiperadine group of compounds may be selected from the group consisting of

haloperidol (Haldol®), and pimozide (Orap®). The debenzapine group of compounds

may be selected from the group consisting of clozapine (Clozaril®), loxapine

(Loxitane®), olanzapine (Zyprexa®) a;lci guetiapine (Seroqﬁel@). The benzisoxidil group

of compounds may be selected from the group consisting of resperidone (Resperidald)

and ziprasidone (Geodon@).‘ The salt of lithium may be lithiom carbonate. In some

embodiments, the antipsychotic agent may be selected from the group consisting of

Aripiprazole (Abilify), Clozapine, Clozaril, Compazine, BEtrafon, Geodon, Haldol,

Inapsine, Loxitane, Mellaril, Moban, Navane, Olanzapine (Zyprexa), Orap, Permitil,

Prolixin, Phenergan, Quetiapine (Seroquel), Reglan, Risperdal, Serentil, Seroquel,

Stelazine, Taracian, Thofazine, Triavil, Trilafon, and Zyprexa, or phannaccuticaﬂy

acceptable salts thereof, '

[0075) In other embodiments, the second compound in the above
pharmaceutical composition is a norepinephrine reuptake iﬁhibitor. The norepinephrine
reuptake inhibitor is selected from the group consisting of thionisoxetine and reboxetine.
{00676] In further embodiments, the second compound in the above

pharmaceutical composition is a dopamine agonist. The dopamine agonist may be

selected from the group consisting of sumatriptan, almotriﬁtan, naratriptan, frovairiptan,

rizatriptan, zomitriptan, cabergoline, amantadine, 1isuﬁde, pergolide, ropinircle,

pramipexole, and bromocriptine.
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[00911The tenn "pharmaceutical composition” refers to a mixture of a compound of the invention with
other chemical components, such as diluents or carriers. The pharmaceutical composition facilitates
administrationﬁfér}%ggrﬁ&%und to an organism. Multiple techniques of administering a comgound exist
in the art including, but not limited to, oral, injection, aerosol, parenteral, and ?85*(&& {dhiristration.
Pharmaceutical compgsitions can also be, obtained by reacting compounds with ingrganic or organic
acids such as hydrociﬁ@ﬁ aci ,1h%1ro%¥)§hrﬁ}fc %ilc}:lc?(,%Ihsnﬁ}/ﬁltl}rié:16‘?0?(?,0{?1|rgr'icﬂgxc‘:EL ,uf) 'oislbﬁ%o??ca%%‘f ,
methanesulfonighauiticettica esulfositoadidzp aoivesesulfonie aditksplisylicaatithamdithddike. [0092]The
term "carrier’ dgfigaa Gllemical somapunddhalfelliaiesihe.icainaralan ol.comagund into cells
or tissues. For example dirnethyl sulfoxide (DMSO) is a commonly utilized carrier as it facilitates the
uptake of many SFaRIE:, COMRFGHRHES INtBHECell &6 HeEU e € BRaM orgAM& P B0 g SEFRE Erm "diluent”
defines chemicalcempaunds.cilytes:inapaterthatwibaisselve:.theieampoyndotiateresias well as
stabilize the bioloc%ltc{‘% ?cé'hve fori ?f the C&Qmp?{urld.q ags dissolv 1in b%ffer d solu io?s are utilized
as diluents in th8 art. Ofe COMMo Iyel%aé&fbmféreea 50 ’tiol'rale%‘c’b o} pffw?ieéﬂ utfered satine because it
mimics the salt{€ondgitionsipfitafantidopdnSidcebbeffdrgaitscctimipmioktbe pfirof dlsokution at low
concentrations,;g hyffered dilyeot sarelymodifies the Riglogical acivitgel 8 GRMPANFresen: 100941 The
teim "physiologically acceptable” défines a carrier or diluent that does not abrogate the biological
activity and proﬁ‘éﬂfég%f the compound. [0095]The pharmaceutical compositions described herein can
be administered to a heumgn patienhpessednikpharacadticalcampasitionsavherethayiare mixed
with other active ingredients, as in combinatiop, thera r suitable carriers ar_excipient(s), Techniques
for formuiaton Shd AR TEH AR PR A e i SR Ao i o Toul i
"Remington's PhéageateuticatScibnces;" MadkPablishirgtCows. Exétonzdia i Stpkditioning090.

carbinoxamine, chlorpheniramine, clemastine, cyproheptadine, dimenhydrinate,

diphenhydramine, doxepin, doxylamine, ktotifen, leocabastine, meclizine, mepramine,
manserin, promethazine, tipelennamine, triprolidine, acrivastine, cetrizine, desloratadine,
fexofenadine, and loratidine. Any other H1 antagonist or inverse agonist currently known
or later developed are also within the scope of the present disclosure.

10079] In other embodiments, the sscond compound in the above
pharmaceutical composition is an anti-manic drug. Examples of anti-manic drugs
inchude, but are not limited to, divalproex (Depakote), lithium carbonate (Eskalith), and
lithivm cifrate, Any other anti-manic drag currently known or later developed are within
the scope of the present disclosure.

[0080] In some embodiments, the second compound in the above
pharmaceutical composition is an anti-phobia drug. An example of anti-phobia drugs
includes, but is not Himiited to, D-cycloserine. Those of skill in the art recognize that some
of the other drugs disclosed herein also work as anti-phobia drugs. Any other anti-manic
drug currently known or later developed are within the scope of the present disclosure.

10081} In another embodiment, the first or second compound in the abhove
pharmaceutical composition is a serotonin 2A antagonist. The serotonin 2A anfagonist
may be M 100,907 or an analog thereof. By “M 100,907,” it is meant the compound of

Formula IL
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WO 2005/112927PCT/13S2005/017808 [0096]Suitable routes of administration may, for example,
include oral, rectal, transmucosal" or intestinal administration; parenteral delivery, including
intramuscular, , intravenous, intramedullary injections, as well as intrathecal, direct
intraventricuIar%?g%zﬁ?g#esal, intranasal, or intraocular injections. [OOQ?]AI%?%?&%}{G%/HE}%%y
administer the compound in a local rather than systemic manner, for example, via injection of the
compound directly in the renal or cardiac aré&a, often in a depot or sustained release formulation.
Furthermore, one may administer the >
liposorne coated with a tissue-specit
selectively by the organ. [00981The ply
manufactured in a manner that is itselfcknown, e.g.., by means gi6qnventional mixing, dissolving,
granulating, dragee-making, Ievigating/, emulsifying, encapsulating, antrapping or tabletting processes.
100991Pharmaceutical compositions for use in accerglance with the present invention thus may be
formulated in conventional manner using one or more physiologically acceptable carriers con-prising
excipients and auxiliafes WhicH RGeS CEEE g '0F éshwg’%‘g?ﬂp%ﬁb% Rirspiepdigtions which
can be used pliasmigeguticallyoindp e taxnbdaiomibcdependeat tp on:thpesitote sof @admiin$iration
chosen. Any of the well-lImown techniques, carriers, and excipients. 2d itable and as
understood in t eagfr%ree}é?of}g eiénii?l%%ﬂng%égﬁg?r%gc%?uq}g?ﬁ%%g%%%g gﬁﬂg\%eég&n?gﬁ%?l%r injection,
the agents of théllnvértiorrened darpermiliatias jararfidbussoiaten s preteraisyriaophysisie§ically
compatible bufferssatich.asHanks:sselitians Rinesrssalution:f, physiglegica).saline-puffer. For
transmucosal administration, penetrants appropriate to the barrier to be permeated are used in the
formulation. SuéW%ﬁ@?raﬁ?%%@ﬁer&W%ﬁfﬁVn h‘f?ﬁ?ﬁ?t. (01t for SFAPsEIRis At the

compounds canrdiezfaomuleRecameadippbyetine (Paxil), sertaline (Zoloff), sibutramine, trezodons

(Dividose), and venlafaxing; a SNRI including but not limited to citalopram (Celexa),

dulexetine, escitalopram (Lexapro), fluvoxamine (Luvox), and venfalaxine (effexor); a
MAO-I including but are not limited to tranyleypromine (Pamate), phenelzine (Nardil),
maproiiine, and isocatboxazid (Marplan); a TCA mcluding but not limiled fo
amitryptiline (Norptamine), amoxapineclomipramine (Anafranil), desipramine, doxepin
(Sinequan), imipramine {Tofmnﬂ)., maprotiline, (Elavil), protryptiline, and trimipramine,
aripiprazole (Abilify); clozapine; fluoxetine/olanzapine (Symbyax); olanzapine (Zyprexa);
quetiapine (Seroquel); risperidone (Risperdal); valproic acid (Depakote); ziprasidone
(Geodon); chlorpromazine (Thorazine®); mesoridazine (Serentil®); prochlorp@raiine
(Compazine®); thioridazine (Mellaril®); haloperidol (Haldol®); pimozide (Orap®);
clozapine (Clozaril®); loxapine (Loxitane®); olanzapine (Zyprexa®);, quetiapine
(Seroquel®); resperidone (Resperidal®); ziprasidone (Geodon®), lithium carbonate;
Avipiprazole (Abilify); Clozapine; Clozaril; Compazine; Btrafon; Geodorn; Haldol
Inapsine; Loxitans; Mellaril, Moban; Navane; Olanzapine (Zyprexa); Orap; Permitil;
Prolixin; Phenergan; Quetiapine (Seroquel); Reglan; Risperdal; Serentil; Seroquel;
Stelazine; Taractan; Thorazine; Triavil; Trilafon; Zyprexa; an antipsychotic agent
including but not limited to a phenothiazine such as chlorpromazine (Thorazine®),
mesoridazine (Serentii®), prochlorperazine (Compazine®), and thioridazine (Mellaril®),
a phenylbutylpiperadine such as haloperidol (Haldol®) and pimozide (Orap®), =

debenzapine such as clozapine (Clozaril®), loxapine (Loxitane®), olanzapine {Zyprexa®)
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combining the active compounds with pharmaceutically acceptable carriers well known in the art. Such
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules,
liquids, gels, s slurries, suspensions and the like, for oral ingestion by a patient to be treated.
Pharmaceutical prg{gﬁaw}rg{[%%ﬂls for oral use can be obtained by mixing one or b &BHEF& & ffent with

pharmaceutical gambination. o invention, optionally grinding the resulting mixture, and processing
the mixture of Sfarrlrsf.%es,%fter (g{j%%lﬂ%é{s ﬁaablgeg%'lil ?S‘r%s%ﬁ %éir%é? et%%%ﬁ?a%%?%el%%sa?%{)f aar%dgee cores.
Suitable excipieiitsgfoni gartieend) filetdiseénlidysugmed intllidivgactdseatsuckosirmelnnitol, or

sorbitok cellulogamneparationsmsuehas. farsxamplirnmaizestarchheat Siarchsrics staich, potato
starch, gelatin, gum trag?%ar}th, methyl cellulose, rgdrqupro,pylmeth I-cellulose, sodium
carboxymethy|CeliBEE> ard 8P goRRtiny aRtiGner (%) [Hdds ey tleittey Panmineaients may be
added, such asrthguross:inke dnpblyivinyhpyst dlidene aganiexalginieaaitosasaltihereat such as
sodium alginate,, 101021Dragee cores are provided with suitable coatings. Eor this purpose,
concentrated su%arisoﬁu%?ons%ma}y‘('J gg%u%sné%ggwtﬁics mrﬁtéij?qgiﬁﬁ%?1%3%15%%3%&8@% naég%fg?gf@l’polyvinyl

pyrrolidone, caiiafstigel, polydtmteneccghyesliznderaitadionm dioxide, lactamdidsolutionsoknd suitable

organic solvents.gngelvent mixtuaseLyeastuffs ahRigmeants may; be.added te:ths: tablats or dragee
coatings for ideqtifica ion %{gto c ar%gte(g%ze different combinations of active compound doses.

[OlOB]Pharmac%Bli%ggaﬁ}e FRtonSWHCA ERI S JSEE BRI TRITAR pRlekamPeispstiesthgke of gelatin,
as well as soft, sealdacdpsies madezofgel@tinnand) alptastigizer (suchkad ghreesol oriserbita The
push-fit capsules ai tive ingredients.in admixture with filler such as lactose, binders
such as starchgjifﬁag%llqgﬁq b@i\(]t:%%@%%{c_h%%tg (1:% or@n%%ggl ’esf)l%(r:ﬁ g’%%%tﬁ%ﬁﬁ?%’ptig%%ﬁf? %?ébilizers. In
soft capsules, tHe#etive EdpaiindEdanepbedissoivelBesusendbdznmditabldtidgidds, Sach as fatty

oils, liquid paraffinzidiagidmiyeidengolvaalsmin addition, siabilizersmayv headded. Al
formulations for gral administratioE should be in %osa es suitable for such administration.

[0104]For bucc%ﬁ%%l’rlﬁfi%ﬁrsaﬁnal 16N, HHE LMo SHIBRE AT Toke TS IO B PabISt e G Z8HEEs formulated

in conventionaldranimer. fo1@5iEoe,admitifstrationchiy:éihalatioellie:compeunds formseegigcording to
-[he present Inveniia A convRREN de Vel ki ool an.aciargiapranpiserpiaton om
-pressurized packs or a nebulizer, with the use of a suitable pro_peeﬂant, e.g.,_ijlc orod| uoromethane,
* trichlorofluoroniBtRiHed iafe st dtetFdilivo Bethimeniafeniaibidie briothelisiiiditedipairiethe case of a

pressurized aepspiitbe)dasagenunitrearderdetaminad byproviding:a valve e deliver aJpetered
“amount. Capsullnecc?fﬁlrrlld _gg_rtlri%igles%, eLI?_. %P%Flatin for us%in an inhaler or insufflator may be formulated
containing a powder thix of thé BBRIpo int SRt A St SHIEFEHaR? BAL A SRR TiEsEel starch,

[0083] In some embodiments, the pharmaceutical compositions described
herein are used fo ireat disorders disclosed in U.S. Patent Application Serial No.
10/759,561, filed on Januwary 15, 2004, by Weiner et al., and entitled “SELECTIVE
SEROTONIN 2A/2C RECEFTOR INVERSE AGONISTS AS THERAPEUTICS FOR
NEURODEGENERATIVE DISEASES,” which is hereby imcorporated by reference
herein in its entirety, including any drawings.

[0484] It is understood by those of skill in the art that the compounds
disclosed herein may be present as the compounds themselves, or as pharmaceutically
acceptable salts, esters, amides, or prodrugs thereof, all of which are contemplated by the
present invention.

[0085] The term “pharmaceutically acceptable salt” refers to a formulation of
a compound that does not cause significant irritation to an orgamism to which it is
administered and does not abrogate the biclogical activity and properties of the

compound. Pharmaceutical salts can be obtained by -reacting a compound of the invention
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WO 2005/112927PCT/US2005/017808 [0106]The compounds may be formulated for parenteral
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for injection
may be prese In unit dosage form, e.g., in ampoules or in multi-dose containers, with an added
preservative. 'rll%?ég ég{rbﬁg%)zssii%iﬁns may take such forms as suspensions, solutioffs'6Y EitieidHE in oily or

agueous Vehld%%ﬂlagf’ég‘l]%/ﬁ can Salsl;’lug lnar;u% or ?Oqents.gu%zd?&soﬁ Fegdr‘r‘l}?r%{sl ; agllgzclijég Ig:md/or

. . ¢ ac 1
dispersing agents. | armaceutical rmulfatlons for parenteral d ation mCIu%Caqueous

solutions of the aitive@ashipisusts insiateruolibkeifbrethancdiforiallyi Suspénsionofitheidctive
compounds may, he prepared AsRPRIOPTiale. Qi INssiaRsusPensians suitaRle Jinophilic solvents or

vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, suchas ethyl oleate or
triglycerides, or BSOS RGUREIO LB RSt LH NG e hTas  oritarrsupitantas WHitklincrease the
viscosity of the suspensien;isuch asisedium earhoxyrnethyrcallulipses-sorbitel; exidextian: Optionally,
the suspension may. alsg contain suitablf% stabi'*iz rs or a((g nts Whiih incd'.eaﬁe the solubility of the

compounds to afiow Tor the 16?55%%%?3& ﬁlé?] yoco{}r]]C Entrated sofutichs.~>* W@]‘B\’fﬁg’r atively, the

active ingredientetiay Balirrpond drfdndfoyostvitatibnlwitha sultable veticte;e ggidtenild
pyrogen-free waler, RefOreise and tmdQkQ9] The compounds may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g., containing conventional suppository

AN g.,. C
bases such as cocoa 08 or Siel?gR/cEitesTIHELEIR LdaitiGAl 6 HetorilftendaddSeribed
previously, the compauntisataydlso be fatgulaled sk depabpreparation (SuRRlong aeing

formulations may pe, samin/ateies.y Impianiafien (for.example subcuangously rintramuscularly) or
by intramuscula |nJec%|[dr1. hus,%or xample, the compounds ma be formutated with sliitable
polymeric or hydrepHobit:aratbrialsiforesamsié eislan emulsion in an acceptable oil) or ion exchange

resins, or as sparinglyggeiyble dervatives i{or example,as@ SRarglysoluejeSinmR: or -
(R):-NHC(O)R’, where R and R are independently selected from the group consisting of
alkyl, cycloatkyl, aryl, heteroaryl (bonded through a ring carbom) and heferoalicyclic
{bonded through a ring carbon), and where n isQor . An amide may be an amino acid or
a peplide molecule attached to a molecule of the present invention, thereby forming a
prodrug.

- [0088} Any amine, hydréxy, or carboxyl side chain on any of the compounds
disclosed herein can be esterified or amidified. The procedures and specific groups to be
used fo achieve this end are known to those of skill in the art and can readily be found in
reference sources such as Greene and Wuts, Protective Groups in Organic Synthesis, 3™
Ed., John Wiley & Sons, New York, NY, 1999, which is incorporated herein in its
entirety. .

[0089] A “prodrug” refers to an agent that is converted into the parent drug in
vivo. Prodrugs are often useful Ejecause, in some situations, they may be easier to
administer than the parent drug. _- They may, for instance, be bicavailgble by oral
administration whereas the parent is not. The prodrug may also have improved solubility
in pharmaceutical compositions over the parent drug. An example, without limitation, of
& prodrug would be 2 compound of the present invention which is administerad as an ester
(the “prodrug’™) to facilitate {ransmiital across a cell membrane where water solubility is
detrimental fo mobility but which thén is metabolically hydrolyzed to the carboxylic acid,

the active entity, once inside the éeﬂ where water-solubility is beneficial. A further
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[0111]A pharmaceutical carrier for the hydrophobic compounds of the invention is a cosolvent system

comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and an aqueous

phase. A comn@(g %&39}!\1/ent system used is the VPD co-solvent system, which is a solution of 3% wi/v

benzyl alcohol, 8% WiV of the nonpolar surfactant Polysorbate SOTM, and 65% WHFBbR/étigene glycol

300, made up tq.y. r[g%li.n absolute ethanol. glba urally, the proportigns. of a co-solvent system may be
QeI AR S Bl Oﬁgtgeg},}%e Qr}gﬁ RATR RIS OPIAISH#IBHB, the

varied considerably without destr ymé its SO
identity of the cotBei%&trephsisonentsbnizydie wariddhdortexampie; other low-toxicity nonpolar

surfactants may be usgdipteash ol PQLYSORRBATE ROTHL e [iaction.size, gfpolveliviene giycol
may be varied; other biocornpatible polymers may replace polyet yjlene gfly{:o , €.9., polyvinyl
pyrrolidone; and GtHE P LA BIPPST Sarbre e Hinsr cutatleutertor dekpas o [ridiAliematively,
other delivery systems.dor tegrophobic pharmaceutical compounds may be employed. Liposomes and

emulsions are well Im?{%g Txa IesT of dgli}/e% vehtiicl_ s or carriers for hydrophobic drugs. Certain
organic solvents such‘as d methyfsulfoxidB ale6 May De Sfpisyel, difbudh dstuiiis fetcost of
greater toxicity. SeRIBNatththe cotpouiit sthraylbedd ivereduastng s ustiinadsrelease;system, such

as semipermeable maities ol selchiydiaphobic ARl coRtaIng e nerapenlic agent various

sustained-release materials have been established and are well known by those skifled irf the art,
Sustained-reled¥E EHFEURE G terbBEnEi SfTbTERs MmicknPRIIde sl dadestive Tompoands for a

few weeks up tewaventl OhdaysoDepending am the-chamisalnatre.aadthe hiolagical stability of the
therapeutic rea dditional strategies for profein stabilization may be employed. [01131Many of the
compounds use%(? ?ﬁ%ﬁ“@%g@%’gﬂg’gﬁ% o Plsr?aﬁl?oor%’é&%’fedi iR MBS B prdbidetradcsalts with
pharmaceuticalfyf e&#tipatibléscoahteritinkoimirmot Utidallyraoinpaitiblersalis avdy beifosened with many

acids, includingyRuinelimited B aeehiosc. sulludigaARelic.olisuflaliG. Mmalie-sucenic, etc. Salts
tend to be more 31ol ble in aqueous or other protonic solvents than arethe corresponding free acid or
base forms. [0 T4TPRERHALE Gtk eompositions suitable for use in the present invention include

compositions where tigsmtive Tigredienisare -centained dRanameunbeiiedtveoaghieyg its intended
purpose. More &Bg%g‘}i&%l{l% aftgeerc:;llge(gjti%alllg(t cgaﬁe tive ?mount means an amount of compound effective
to prevent, alleviate of ameliorate Symptoms of diseAss BF Brofoig T RiTr vt BrlsalSiifect being

treated. DeterntiAbkfSh of a trerapeiticslizdifective amonilivweliwithinthe tapabiliszafishose skilled

in the art, espeg@ﬂyﬁﬂgﬁgpﬁ@&ﬂe&gﬁg&&jg@m&ﬁgl{?&yided herein, [0115]The exact formulation,

route of administration and dosage for the ,
[0093] The term “diluent” defines chemical compounds diluted in water that

will dissolve the compound of interest as well as stabilize the biologically active form of
the compound. Salts dissolved in buffered solutions are utilized as dilvents in the art.
One commonly used buffered solution is phosphate buffered saline because it mimics the
salt conditions of human blood. Since buffer salts can cantrol the pH of a sofution at low
concentrations, a buffered diluent rarely modifies the biological activity of a compound,

[0094] The term “physiologically acceptable” defines a carrier or diluent that
does not abrogate the biological activity and properties of the compound.

{0095} The pharmaceutical compositions described herein can be administered '
to a human patient per se, or in pharmaceutical compositions where they are mixed with
other active ingredients, as in combination therapy, or suitable carriers or exciplent(s).
Techniques for formulation and administration of the compounds of the instant -
application may be found in “Remington’s Pharmaceutical Sciences,” Mack Publishing

Co., Baston, PA, 18th edition, 1990,
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pharmaceutical compositions of the present invention can be chosen by the individual physician in
view of the patient's condition. (See e.g., Fingl et al. 1975, in "The Phaunacological Basis of
Therapeutics", ?.z%rggé%gil;ypically, the dose range of the composition administered to the patient can
be from about 0,5 t0 1000 mg/kg of the patient's body weight. The dosage m&y b&Z % Glé*the or a
series of two or more gi in the .course of one or.more.days, as is needed by the patient. Note that
for almost all of the sp%g%% cor%%légﬁago}lngsn ?oanednlﬁ ﬁ%)%rxéa nf%nd%{c ogﬁré?%lﬁ%gl%%ro%%es for
treatment of at [BasERsAtalconditistirnhvébasidistabishddraT by érymosilstainces)udwelpresent
invention will usgtbaag-saNelasadss, ordesanesihatareetween about 0,1%, and 500%, more

preferably between about 25% and 250% of the established human dosage. Where no human dosage
is established, 48P BEHE LA MERh T diSHste A BRI dGEREI e ompounds, a suitable human
dosage can be inferregifeoin ER50-ax:dd) 20 valuesiehatherappsapdaie iakies derdved fiam in vitro or

in vivo studies, as t%;lff{l"f@&gm[{’éft é_icét St Qi%§aaiq% § fgirg%%hsguc%ies in %nérnaL[sl, [DlJfG]Alth[_Kgugh the
exact dosage will be determined on a Pug-by-dlr].lg asis, In Mo Oélgsesi,wé:o%glg%%é‘?ﬁf' dtions

regarding the dé&sife esas:beithader Thoidalljudesadadegientmfohéinradbitfiarmare patientzmay be, for
example, an orakidese:9f hetwaen 9 A-Beaans S00:vg, ol eachinaredisnt, iﬁrﬂ‘l&;@s@mebc%%e%e“ 1mg

and 250 mg, e.g..5 to 200 mg or an intravenous, subcutaneous, or intramuscular dose of each
ingredient betw%"étﬁl BT R 78059 prteRasRIsR IS BiecHt liasek g Rsgen e mg of
each ingredientigfttikepharmaceutical compositions of the present invention or a pharmaceutically
acceptable salt there 5%?ulat§g@a Itaq_% f(r;e&(t:)ﬁsgé r}lhgs%%rgp%?tg n br%ingtadmi istered 1 to 4 times
per day. Alternatively the compositions of the Invention may be adminictared by contMuodg
intravenous infusietaprensr bl meznelobetof dadh ingredieat. y 10400 ¢higopeedayalThisnghe total

daily dosage bysaeatadministiation ef.cachingredientwill ypigaly:fe indhe range én&%#%%o mg and

the total daily dosage by parenteral administration will typically be in"the range 071 to 400 mg. Suitably
the compoundsSWiiBERERiERSRd for a period of continuous therapy, for example for a week or
more, or for months ofopesys. [PhiFiPesage amgusitiandintensaiimaydeadjustadipdivskaally to

provide plasmay|cygis,of e agiive moiebyuhich are-suffiient fo maintain the modulating effects, or
minimal effective concentration (X/I ). The G will vary for eacr. compour‘grd But cin BE éstimated

from in vitro datdyBelsageshecershis wrashivertiielECmalite epé nudiniidividubllatibirdcteristics

and route of acpiBistaloRHOWRYES A, 85525 O kiR SRy SA DesEIReRDe plasma

concentrations. WO 2005/112927PCT/US2005/017808 [0118]Dosage intervals can also be
determined u Siﬁéomééa%tﬁgpn 18 dependent upon the rouie of adininistration chosen, Any of the

well-known techniques, carriers, and excipients may be used as suitable and ag
“understood i the art; e g;, in Remington’s Pharmaceutical Sciences, é.bove.

[6100] For injection, the agents of the invention may be formulated in aqueous
solutions, preferably in.physiologically compatible buffers such as Hanks's solution,
Ringer’s solution, or physiological saline buffer. For transmucosal administration,
penetrants appropriate to the barrier to be permeated are used in the formulation. Such
penetrants are generally known in the art.

16101) For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in
the art. Such carriers enable the compounds of the invention to be formulated as tablets,
pills, dragees, capsules, Hquids, gels, syrups, slurries, suspensions and the like, for oral
ingestion by a patient to be treated. Pharmaceutical preparations for oral use can be
obtained by mixing one or more solid exciplent with pharmaceutical combination of the

invention, optionally grinding the resulting mixture, and processing the mixture of

ye



Compositions should be administered using a regimen which maintains plasma levels above the MEC
for 10-90% of the time, preferably between 30-90% and most preferably between 50-90%. [0119]in

cases of local %@%!&%@9&9 Or selective uptake, the effective local concentration of the thug may not
be related to plasma concentration, [0120]The amount of composition adminf<tdfEeif ¢ bEeburse, be

dependent on the subject.being.treated, on the subject's weight, the severity of the affliction, the
manner of admiP U0 Brc T . O CF e B CrEIng oy an [T ST Co HErions may,
if desired, be présérifeccivinipdekior digpehstadélime whichs mazsontainiDpdacomoracunit, dosage

forms containing,the:getive dngresientr e pagkmay: faremele.comprise metal.or plastig foil, such

as a blister pack. The pack or dispenser device may be accompanied by instructions for

administration. TA&hackeor di&enses ey SEdnessletivm gamiedrisrahotiesBds B dwith the
container in formypreseribsdiyhaigensntyental agensy regulating themanuiasiure, useder sale of

pharmaceuticals, which notice is r&lf tive.of appraval by the agency of the f oftall-ue drug for human
or veterinary ad?r?%éwg}%wféa%% ofi é,%&egiéagmﬁflnt?%aaﬁ %@%%tfa’ﬁgﬁtr% 3%%%\/53 1bayS R‘llee U.S. Food

and Drug Admiristsatidredorobiresetiprionidenysieor theelpprovet productlinseftsChrpositions
comprising a cogéﬁ%g)d of the invention formulated in a compatible phaimaceutical carrier may also be
prepared, placed in an@gg ropriate cOntainer, and labeled for treatment of an indicated condition.

Claims: A pharmBtdalical BH#sostsERe PRy aRpFESGEh cotsiprisiey diheraprsttically
effective amountcataconapngndatfermma (k) uedd 3which may optionally contain gum arabic, talc,

polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixfures. Dyestuffs or pigments may
be added to the tablets or dragee coatings for identification or to characterize different
combinations of active compound doses. |

16103} Pharmaceutical preparations which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsuies made of gélatin and .a plagticizer,
such as glycerol or sorbitol. The push-fit capsules can contain the active ingfedieni’s in
admixture with filler such as lactose, binders such as starches, and/or lubricants such as
talc or magnesium stearate and, optionally, stabilizers. In soft capsules, the active
compounds may be dissolved or suspended in suitable liquids, such as fatty oils, liquid

. paraffin, or liquid polyethylene glycols. In addition, stabilizers may be added. All
formulations for oral administration should be in dosages suitable for such administration.

[0104] For buccal adminisiration, the compositions may take the form of
tablets or lozenges formulated in conventional manner.

0105} For administration by inhalation, the compounds for use according to
the present invention are conveniently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebulizer, with the use of & suitable I:Jropellant,
e.g., dichlorodifluoromethane, trichlorofiuoromethane, dichlorotetrafluorosthane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol the dosage unit may be
determined by providing a valve to deliver a metered amount. Capsules and cartridges of,
e.g., gelatin for use in an inhaler or insufflator may be formulated containing a powder

mix of the compound and a suitable powder base such as lactose or starch.
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YHN, 11 or a pharmaceutically acceptable salt thereof; and a therapeutically effective amount
of a selective serotonin reuptake inhibitor. 2. The pharmaceutical composition of claim 1, wherein the

selective serot%]m inhibitor is fluoxetine. 3. The pharmaceutical composition of claim I,
wherein the selectl\ﬁé%i%tr (?nin reuptake inhibitor is selected from the group 38%@%%‘/8}73%I0pram,

O
dulorcine, eoicop oo A0S BT TR A PRIy e phgecevien
injection, e.g., by bolus injection or continuous infusion. Formulations for infection may
be presented in unit dosage form, e.g., n ampoules or in multi-dose containers, with an
added preservative. The compositions may take such forms as suspensions, solutions or
emulsions in oily or agueous vehicles, and may contain formulatory agents such as
. suspending, stabilizing and/or digpersing agents.

{0107] Pharmaceutical formulations for parenteral administration include
aqueous solutions of the active compounds in water-soluble form. Additionally,
suspensions of the active compounds may be prepared as appropriate oily injection
suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil,
or synthetic fatly acid esters, such as ethyl oleate or triglycerides, or liposomes. Agueous
injection suspensions may contain substances which incréase the viscosity of the
suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. Optionally, the
suspension méy aiso contain suitable stabilizers or agenfs which increase the solubility of
the compounds to allow for the preparation of highly concentrated solutions.

[0108] Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before use.

[0109] The compounds may alse be formulated in rectal compositions such as
suppositéries: or retention enemas, e.g., containing conventional suppository bases such as
cocoa butter or other glycerides.

[6116] In addition to the formulations described previously, the compounds
may also be formulated as a depot preparation. . Such long acting formulations may be
administered by implantation (for example subcutaneously or intramuscularly) or by
inframuscular injection. Thus, for example, the compounds may be formulated with
suitable poiyfneric or hydrophobic materials (for example as an emulsion in an acceptable
oil) or ion exé:hange resing, or as sparingly soluble derivatives, for example, as a sparingly
soluble salt.

(0111} A pharmaceutical carrier for the hydrophobic compounds of the
invention is a cosolvent system. comprising benzyl alcohol, a nonpolar surfactant, a water-
miscible organic polymer, and an agueous phase. A common cosolvent system used is the
VPD co—solféllt system, which is a solution of 3% w/v benzyl aleohol, 8% w/v of the
nonpolar surfactant Peolysorbate 80™, and 65% w/v polyethylene glycol 300, made up to

volume in absolute ethanol. Naturally, the proportions of a co-solvent system may be

T



5. The pharmaceutical composition of any one of claims 1-4, further comprising a physiologically_ _
acceptable carrier, diluent, or excipient, or a combination thereof 6. The pharmaceutical composition

of any one of clai - erein the compound of formula (1) is the free base. 7. A single unit dosage
form comprisingg%{p%%rzr\%%ceutical composition of any one of claims 1-6. 8.%@&%@ ”i‘fg‘%e dosage

form of claim 7, \hefelt {8 desa0e RN aaalids, > he sindle usape dospoe form,of glaim &,
wherein the dosage form is a tablet or a capsule. %0.The single usage_ﬁlos ge form of claim 9,
wherein the dos3t@TEReTasthetdnty|of His prravHridsoteareoinpasiorotérfyionenaficlaivs 1-6 or the

single unit dosage-fermief anone oftlaims Zi0vwherein samaunt-ebthe:compaysd giformula (1),

ically acceptable salt thereof, is from 0.1, mg to 500 mg.
ora pharmaceuilrlgc%!ogl s?zs: g% pelyethy{ene g?ycol may be vaned? other bmccgnpahble polymers may

replace  polyethylene glycol, eg, polyvinyl pyrrolidone; and other sugars or
polysaccharides may substitate for dexirose,

[0112]  Alterpatively, other delivery systems for hydrophobic pharmacentical
compounds may be employed. Liposomes and emulsions are well known examples of
delivery vehicles or carrers for hydrophobic drugs. Certain organic solvents such as
dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity.
Additionally, the compounds may be delivered using a sustained-release system, such as
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent.
Various sustained-release materials have been established and are well known by those
skilled in the art. Sustained-release capsules may, depending on their chemical nature,
release the compounds for a few woeks up to over 100 days. Depending on the chemical
nature and the biological stability of the therapeutic reagent, additional strategies for
protein stabilization may be employed; | ‘

10113] Many of the compounds used in the pharmaceutical combinations of
the mnvention may be provided as salts with pharmaceutically compatible counterions.
Pharmacentically compatible salts may be formed with many acids, including but not
limited to hydrochloric, sulfurie, acetic, lactic, tartaric, malic, succinic, efc. Salts tend to’
be more soluble in aqueous or other protonic solvents than are the corresponding free acid
or base forms.

[0114] Pharmaceutical compositions suitable for use in. the present invention
include compositions where the active ingredients are contained in an amount effective to
achieve ifs intended purpose. More specifically, a therapeutically effective amount means
an amount of compound effective to prevent, alleviate or amelioraté symptoms of digease
or prolong the survival of the subject being treated. Determination of a therapeutically
effective amount is well within the capability of those skilled in the art, especially in light
of the detailed disclosure provided herein.

[0115] The exact formulation, route of administration and dosage for the
pharmaceutical compositions of the present invention can be chosen by the individual

physician in view of the patient’s condition. (See eg., Fingl ef ¢l 1975, in “The
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12The pharmaceutical composition or single unit dosage form of claim I, wherein the amount of the
compound of formula (1), or a pharmaceutically acceptable salt thereof, is from 1 mg to 40 mg. 13.Use
of a compound of Formula (1): CH3 0(1) or a pharmaceutically acceptable salt thereof, in
combination with %%ﬁ}é’féﬁg ically effective amount of a selective serotonin ré§gtalkasirivibisos, ?n the
manufacture of f}h@r%dico men} r theftr atment_ot,d&gression. 14. The use of claim 13, wherein the

selective serotonih reuptake ihhibitor s ATERETHE. > 18- TH dde YRR 18e dtarememef dhtective

serotonin reuptakerirhibitoradiseleeted fsain theigroum densistingof citalapramy duloxetinge

escitalopram, fllﬁ\ﬁﬂm ig&i}p‘%%%ti%& ﬁ%ﬁ%&' Iﬂle&y%g% %&?g%rgrqgigre 4 series of two or more given in
the course of one or more days, as is needed by the patient. Note that for almost all of the
specilic compounds mentioned in the present disclosure, human dosages for treatment of
at least some condition have been established. Thus, in most instances, the present
invention will use those same dosages, or dosages that are between about 0.1% and 500%,
more preferably between about 25% and 250% of the established human dosage. Where
no human dosage is established, as will be the case for newly-discovered pharmacentical
compounds, a suitable human dosage can be inferred from EDsg or IDsg values, or other
appropriate values derived from in vitro or in vivo studies, as qualified by toxicity studies
and efﬁcacy stadies in animals.

[0116] Although the exact dosage will be determined on a drg-by-drug basis,
in most cases, some generalizations regarding the dosage can be made. The daily dosage
regimen for an adnlt homan patient may be, for example, an oral dose of between 0.1 mg
aqd 500 mg of each ingredient, preferably between ! mg and 250 mg, e.g. 5 to 200 mg or
an intravenous, subcutaneous; or intramuscular dose of each ingredient between 0.01 mg
and 100 mg, preferably between 0.1 mg and 60 mg, e.g. 1 fo 40 mg of each ingredient of
the pharmaceutical compositions of the present invention or a pharmaceutically
acceptable sali thereof calculated as the free base, the composition being administered 1
to 4 times per day. Alternatively the compositions of the invention may be administered
by continuous intravenous infusion, preferably at a dose of each ingredient up to 400 mg
per day. Thus, the total daily dosags by oral administration of each ingredient will
typically be in the range 1 to 2000 mg and the total daily dosage by parenteral
administration will typically be in the range 0.1 to 400 mg. Suifably the compounds will
be administered for a period of continuous therapy, for example for a week or more, or for
n%onths o1 years.

[0117]  Dosage amount and interval may be adjusted individually to provide
plasma levels of the active moiety which are sufficient to maintain the modulating effects,
or minimal effective concentration (MEC), The MEC will vary for each compound but
can be estimated from in vitro data. Dosages necessary to achieve the MEC will depend
oﬁ individual characteristics and route of administration. However, HPLC assays or

bioassays can be used to determine plasma concentrations,
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[0118] Dosage intervals can also be determined usiig MEC  value.
Composiiions should be administered using a regimen which maintains plasma Ievels
above the MEC for 10-50% of the time, preferably between 30-90% and most preferably
between 50-90%.

(0119 In cases of local administration or selective uptake, the effective local
cancentration of the drug may not be related to plasma concentration,

{9120] The amount of composition administered will, of course, be dependent
on the subject being treated, on the subject’s weight, the severity of the affliction, the
manner of administration and the judgment of the prescribing physician,

{9121} The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the active ingredient.
The pack may for example comprise metal or plastic foil, such as a blister nack. The pack
or dispenser device may be accompanied by instructions for administmtiéz&. The pack or
dispenser may also be accompanied with a notice associated with the container in form
prescribed by a governmental agency regulating the manufacture, use, or sale of
pharmaceuticals, which notice is reflective of approval by the agency of the form of the
drug for human or veterinary administration. Such notice, for example, may be the
labeling approved by the U.S. Food and Drug Administration for prescription drugs, or
the approved product insert. Compositions comprisiﬂg a compound of the invention
formulated in a compatible pharmaceutical carrier may also be prepared, placed in an

appropriate container, and labeled for treatment of an indicated condition.
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Claims:

1. A pharmaceutical composition for treating depression, comprising a therapeutically effective
amount of a compound of Formuta (1)

CHs

O (i)
or a pharmaceutically acceptable salt thereof, and a therapeutically effective amount of a selective

serotonin reuptake inhibitor.

2. The pharmaceutical composition of claim 1, wherein the selective serotonin reuptake inhibitor is
fluoxetine.
3. The pharmaceutical composition of ¢laim 1, wherein the selective serotonin reuptake inhibitor is

selected from the group consisting of citalopram, duloxetine, escitalopram, fluvoxamine, paroxetine,

sertaline, and sibutramine.

4. The pharmaceutical composition of claim 1, further comprising bupropion, nefazodone,

trazodone, and venlafaxine.

5. The pharmaceutical composition of any one of claims 1-4, further comprising a physiologically

acceptable carrier, diluent, or excipient, or a combination thereof.

0. The pharmaceutical composition of any one of claims 1-5, wherein the compound of formula {I)

is the free base.
7. A single unit dosage form comprising the pharmaceutical composition of any one of claims 1-6.

8. The single usage dosage form of claim 7, wherein the dosage form is solid.
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9. The single usage dosage form of claim 8, wherein the dosage form is a tablet or a

capsule.
10. The single usage dosage form of claim 9, wherein the dosage form is a tablet.
1. The pharmaceutical composition of any one of claims 1-6 or the single unit dosage form

of any one of claims 7-10, wherein the amount of the compound of formula (I), or a

pharmaceutically acceptable salt thereof, is from 0.1 mg to 500 mg.

i2. The pharmaceutical composition or single unit dosage form of claim 11 . wherein the
amount of the compound of formula (I}, or a pharmaceutically acceptable salt thereof, is from |

mg to 40 mg.

13. Use of a compound of Formula (1)

CHs
N
o o
H
\@’\/ N \n/ N \/@
O M
or a pharmaceutically acceptable salt thereof, in combination with a therapeutically

effective amount of a selective serotonin reuptake inhibitor, in the manufacture of a medicament

for the treatment of depression.
14. The use of claim 13, wherein the selective serotonin reuptake inhibitor is fluoxetine.

15. The use of claim 13, wherein the selective serotonin reuptake inhibitor is selected from
the group consisting of citalopram, duloxetine, escitalopram, fluvoxamine, paroxetine, sertaline,

and sibutramine.
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