-1- COMPOSITIONS AND METHODS FOR TREATING COGNITIVE
DISORDERS The claimed invention relates generally to the fields of
medicine and medicinal chemistry. More particularly, the invention relates
to the use of antagonists of the 5- HT2A and 5-HT6 receptors for the
preparation of a medicament for treating cognitive disorders and
compositions therefore. 5 Cognitive anp/or degenerative brain disorders
are characterized clinically by progressive loss of memory, cognition,
reasoning, judgment and emotional stability that gradually leads to
profound mental deterioration and ultimately death. In an example of such
disorders, Alzheimer's Disease (AD) is a common cause of progressive
mental failure io (dementia) in aged humans and is belleved to represent
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Serotonin receptors have been divided into a number of families and subfamilies
(5-HT1 through 5-HT7 ) and approximately 14 populations have been cloned. One of the '
newest populations identified is the 5-HT6 subtype. It has been observed that various
wricyclic psychotropic agents (neuroleptics, antidepressants, and atypical neuroleptic
agents) bind the 5-HT6 receptor with nanomolar affinities (Roth et al,, . Pharmacol.

Exp. Ther., 1994, 268, 1403-1410). A rat 5-HT6 receptor was first cloned in 1993 and,

- more recently, the same group described the doning of a human 5-HT6 receptor. The 5-
HT6 receptors are members of the G-protein superfamily, are positively coupled to an
adenylate cyclase second messenger system and are found primarily in the central nervous
system. Serotonin bound to the 5-HT6 receptor subgroup activates the adenylate cyclase
enzyme, with concomitant increased levels of intracellular cAMP. Although the exact
physiological function and clinical significance of the 5-HT6 receptor subgroup is not
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known, as noted above, many anti-psychotic agents bind these receptors
with high affinity. Also, rats that do not express 5-HT6 receptors behave
in a manner that seems to involve an increase in cholinergic function. 5
The 5-HT2A receptor subtype is widely yet discretely expressed in the
human brain, including many cortical, Timbic, and forebrain regions. This
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It has now been found that the administration of a composition comprising a
selective 5-HT6 receptor antagonist and a selective 5-HT2A receptor antagenist is more
effective in the treatment of cognitive disorders than the administration of a composition
comprising either antagonist alone or 2 non-selective antagonist. The administration of

either a first selective 5-HT6 receptor antagonist compound and a second selective 5-
HTZA antagonist compound or 2 single compound which is 2 combined selective 5-
HT6/5-HT2A receptor antagonist compotind requires lower doses to achieve similar or
improved efficacy compared to the administration of either antagonist compound alone,
and thus may offer additional benefits such as reduced risks of adverse effects, tolerance

development, abuse liability, and lack of efficacy.



-3- The present invention therefore relates to the use of antagonists of the

5-HT2A and 5-HT6 receptors for the preparation of a medicament for

treating a disease state associated with a cognitive disorder, and a

pharmaceutical composition comprising an 5 effective amount of a

composition capable of selectively anta‘g%)nizing the 5-HT6 receptor and

the 5-HT2A receptor. Thus, one aspect of the present invention is the use

of a selective 5-HT6 receptor antagonist and a selective 5-HT2A receptor
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10 investigated in 5-month-old male rats whose performance in this task was
disrupted. by, administration of 20 scopolamine. FIG. 2 shows the effect of
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FIG. 3 shows the long term potentiation (LTP) of synaptic signaling In rat
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potentiation by MDL100907, but not by Compound 32, shown as increase
in sloperef figighexeitatoncnastsypantic R0 Roietials, (MRSREe/ative to

pre-tetanus baseline. (B) Mean increase in fEPSP over pre- tetanus
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20 aptagemistheefers to a compound which binds 35 to and antagonizes the
5-HT6 receptor, acting as either a neutral antagonist or an inverse
agonist, and which does not substantially bind to and antagonize other
5-HT réCeptoR Wibtypeechnbrasiaintisabstistisny bihd gunagpnist (MDL-
antigoni zedrjcdopabntiibcretegiont4Compound 32) on the discrimination

performance in an object recognition task investigated in 5-month-old male rats whose

25 performance in this task was disrupted by administration of scopolamine.

FIG. 3 shows the long term potentiation (LTP) of synaptic signaling in rat brain
hippocampal slices {CA1 region). (A) Increase in long term potentiation by MDL100907,
but not by Compound 32, shown as increase in slope of field excitatory post-synaptic

30 potentials ({fEPSP) relative to pre-tetanus baseline. (B) Mean increase in fEPSP over pre-
tetanus baseline in hippocampal slices treated with MDL100907, SR46349, Olanzapine
Compounds 3, 18 and 32.

The term “selective 5-HT6 receptor antagonist” refers to a compound which binds
35 toand antagonizes the 5-HT6 receptor, acting as either a neutral antagonist or an inverse
agonist, and which does not substantially bind to and antagonize other 5-HT receptor

subtypes, and does not substantiaily bind to and antagonize any dopamine receptor



 subtypes; histamine receptor subtypes or muscarinic receptor subtypes.
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Lack of "substantial antagonism", as used herein, refers to compounds
that bind to off-target receptors with a pKi of about 7 or less. "Off target
receptors"”, as used herein, refers to dopamine receptors (including the
various subtypes), histamine receptors {#heluding the 5 various subtypes),
muscarinic receptors (including the various subtypes), 5-HT receptors
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receptor. The term "combined selective 5-HT6/5-HT2A receptor

antagonist” refers to a compound which binds to and antagonizes both

5-HT6 Zhelsr { RASrEtasErers, kbens dodbe SR attral WG agohtée 6ithg alone
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antagonize any off-target receptor. Preferably, a "selective" 5-HT6 and/or
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Assays that may be used for determining the affinity and selectivity of a

5-HT6 receptor antagonist and/or . eptor. antagonist.are well
b ks S et e e
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symptoms, or causes of a disease, or 35 any other desired alteration of a
biological system having or at risk of having such signs, symptoms, or
diseasePrfaplyrasidtetefféetils adiountHiT Ay druiviverthgemet rdeebit an
deg@ﬁﬁﬂ??g@)’f@f‘&@&%@ﬂ Rt kil e AIAASINGMOMING th 2 value of preater than
ex(p)? g@%r!cga;[l Oplit-g;&?hjdl is at least 30-fold greater than its pKi for the dopamine D2
receptor, the histamine H1 receptor, and the muscarinic M1 and M2 receptors, when
measured according to the assays provided below. A “selective” 5-ET6 and/or 5-HT2A
receptor antagonist may also exhibit a further selectivity of at least 30-fold greater over
the 5-HT2C receptor. Assays that may be used for determining the affinity and selectivity

of 2 5-HT6 receptor antagonist and/or a 5-HT2A receptor antagonist are well known in

30 the art and are also provided in the Examples below.

‘The terms “effective amount” and “therapeutically effective amount” referto a
sufficient amount of the agent to provide the desired biological result. That result can be

prevention, reduction and/or alleviation of the signs, symptoms, or causes of a disease, or

35  any other desired alteration of a biological system having or at risk of having such signs,

symptoms, or disease. An appropriate “effective” amount in any individual case may be

determined by one of ordinary skill in the art using routine experimentation.



The term "treating” or "treatment of a disease state includes: 1) preventing
the disease state, i.e. causing the clinical symptoms of the disease state
not to develop in a subject that may be exposed to or predisposed to the
disease state, but does not yet 5 experience or display symptoms of the
disease state; 2) inhibiting the disease state, i.e., arresting the
development of the disease state or its clinical symptoms; 3) or relieving
the disease state, i.e., caq‘si'ng temporary or permanent regression of the
diseasE S oM teaniehl EFHPEBE. THEsGR At decludesihier puriag dhe
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animals Wc?uarl‘hg roﬁ_ents, suce:h as rats, mice andYgumeei pié’s, ancrthe
likeenEEmslesRod HoRisprgeniPraRdselgde, but are not limited to, birds, fish

10 and the like. The term does not denote a particular age or gender. 20 The

terms " itive disorder: and "cognitive deficits” indi ' ionsd
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ollowing signs: 1)
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_motor activities despite intact motor functign) c) agnosia (failure to )
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|m(§)a|r§:nent in su?mal or occ%ogtlonal functioning, and representing a

&gﬁﬁ?c%?ﬁ%cﬁm%r erﬁreig%nre?/ious level of functioning; and 35 4)
impairment in cognitive functioning as evidenced by neuropsychological
20 testing ke grantifiegrelinicil adeesemEagactampaniethliabietiivetions in

evﬁg%gﬁa%tcgiﬁyﬁ}%%%gggxe@re of the following signs:
1) memory deficits {impaired ability to learn new information or recall previously learned
information;
2) one (or more} of the following disturbances:
25 a) aphasia (language disturbance)
b) apraxia (impaired ability to carry out motor activities despite intact motor
function)
¢) agnosia (failure to recognize or identify objects despite in tact sensory
function)
30 d) disturbance in executive functioning (i.e. planning, organizing,
sequencing, abstracting);
3) memory disturbances causing significant impairment in social or occupational
functioning, and representing a significant decline from a previous level of functioning;
and _
35  4) impairment in cognitive functioning as evidenced by neuropsychological testing or
guantified clinical assessment, accompanied by objective evidence of a systemic general

medical condition or central nervous system dysfuncton. Cognitive disorders may
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medical condition or central nervous system dysfunction. Cognitive
disorders may -6- include Alzheimer's disease, learning disabilities caused
by degenerative disorders, learning disabilities caused by
non-degenerative disorders, memory or cognitive dysfunction such as
mild cognitive impairment, age-related ognitive decline, cerebral senility,
vascular dementia, AIDS-associated.dementia, electric sh If:
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tert-butyl,, pentyl, .n-hex tyk, . ke, Alkylenen Means &
e 'eséttu?%l?es d&%@% %C%d:%ggr%%%%}%ﬁgg’ %)g%ne ?o six carbon.atoms or'e
ashrhgEhpdaturated divalent hydrocarbon radical of three to six carbon

25 atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene,

2-methylprapylene shulylene, Remiens paddhe kerAlkepulenesmarney,

a linear unsaturated divalent [;fyidrocarbon radical gl{‘) two 1o sié\{e arbo?
0
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"Alkoxy"” means g moiety of the formula -OR, wherein R { Ikyh moiaty
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limited to, methoxy, 35 ethoxy, isopropoxy, and the like. -7- "Alkoxyalkyl"
means-angigty efthe farmeaRRbeddhetein Rerscatkoxy-is-defived to six

carbon.atoms or 2 branched saturated divalent hydrocarbon radical of three to six carbon
atoms, e.g., methylene, ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene,
butylene, pentylene, and the like.

"Alkenylene” means a linear unsaturated divalent hydrocarbon radical of two to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six carbon
atoms, ¢.g., ethenylene (-CH=CH-), 2,2-dimethylethenylene, propenylene,
2-methylpropenylene, butenylene, pentenylene, and the like.

“Alkoxy” means a moiety of the formula ~OR, wherein R is an alkyl moiety as
defined herein. Examples of alkoxy moieties inclnde, but are not limited to, methoxy,

ethoxy, isopropoxy, and the like.
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herein and Rb is alkylene as defined herein. Exemplary alkoxyalky!
moieties include methoxyethyl, ethoxyethyl, 2,3-dimethoxypropyl and the
like. 5 "Alkylcarbonyl" means a moiety of the formula -R'-R", where R' is
oxo and R" is alkyl as defined herein. "Alkylsulfonyl” means a moiety of
the formula -R'-R", where R' is -SO2- an@R" is alkyl as defined herein. 10

"Alkylsylfonylalkyl" means a moiety: of the formula Ra-SO2:Rb-,.where
is alkylxg{r?&%ﬁ%’l&; Ié'ﬁ(aﬁ%ﬁg} giglge(}xltr%}é%fﬁlér?gl?ﬁl ) xerﬁvggﬁma ﬁﬂ?&ﬁaﬁ%ﬁd
ghaewps4né|&d@,anlww%iﬁé&aMﬁré}ra-ﬁ@@zﬁaﬁégaﬁemg?dmm% include”
2rieaibanastlionyietiyll, 2;mélhanesyfapyiniepihe dkd the like. 15~ -
"Aminoalkyl" means a group -R-R' wherein R' is amino and R is alkylene
as defined herein. ‘:'Aminoalkyl_" includes aminomethyl, aminoethyl, Y.
1-amindBragyb v MFRBahe! the feasthelarind hibidtybpxo and R s
“abiyheadledhadhayrbe. substituted once or twice with alkyl to provide -
"alkylaminoalkyl" and "dialkylaminoalkyl" respectively. R 'R " RN 20
"Amidinyl" means a group of the formula: R ar R wherein eagh » -
inlope AT FHcGH BEATS AL GTRE RSl G yRaRgl md B i
medgnssaigiioepid®eR’ wherein R' is amidinyl as defined herein and R is
alkylene. 25 "Amido" means a group -C(O)-NRR' wherein R and R' each
independently, j ragen or alkyl. "Aryl: means .a vajent cyclic. .
aromati@%&%&%ﬁﬁ%ﬁiﬂ'&g{&%ﬁv&rﬁ}éfg n%¥o aﬁ 1 ur%o%@-, i-ziJ or_’t?f%é ig is alkyl
aromhBliésriglerhes arfingrbbcdan Bemphionaliy sdfuialicd sugefrbeie by way
hereitripiappiesehanfdnaiatieslnctaa. ke fahiinites thaaptidnalyropy,
subﬁt'{trlljt?g phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl,

all IKE. . . . . .
azu enfl, oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl,
diphenylsulfidyl, diphenylsulfonyl, diphenylisopropylidenyl, benzodioxanyl,
benzoftkafiybaietizadiaxylytp8p Fekzepyranyk benzioxazid\,is alkylene as defined
g%zaéazwmﬁnma@&%{mﬂu%wpﬁmﬁmm:a%}ﬁmo ropyl, 2-
B e P Y e MR ST e ubstred omce o

twice with alkyl to pro,vide "alicylaminoatky!l” and "dialkylaminoalkyl” respectively.

R O
N ~R
S T
"Amidinyl" means a group of the formuia: R or R wherein

each R independently is hydrogen or alkyl as defined herein.

"Amidinylalkyl" means a group -R-R' wherein R is amidinyl as defined herein and
R is alkylene.

“Amido" means a group ~-C{O}-NRR' wherein R and R' each independently is
hydrogen or alkyi.

“Aryl” means a monovalent cyclic aromatic hydrocarbon moiety consisting of a
mono-, bi- or tricyclic aromatic ring. The aryl group can be optionally substituted as
defined herein. Examples of aryl moieties include, but are not limited to, optionally
substituted phenyl, naphthyl, phenanthryl, fluorenyl, indenyl, pentalenyl, azulenyl,
oxydiphenyl, biphenyl, methylenediphenyl, aminodiphenyl, diphenylsulfidyl,
diphenylsulfonyl, diphenylisopropylidenyl, benzodicxanyl, benzofuranyl, benzodioxylyl,

benzopyranyl, benzoxazinyl, benzoxazinonyl, benzopiperadinyl, benzopiperazinyl,



the like, including partially hydrogenated derivatives thereof. "Arylene"
means a divalent aryl radical wherein aryl is as defined herein. "Arylene"
includes, for example, ortho-, meta- and para- phenylene.(1,2-phenylene,
1,3-phenylene 5 and 1,4-phenylene respectively), which maybe optionally
substituted as defined herein. "Arylalkyl" a#d "Aralkyl", which may be used

mterchangeably mean a radica). -R"Rb where R'is an g k ou
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monovalent saturated carbocycllc moiety consisting of mono- or bicyclic

rings. Cyﬂfﬁ%ﬁgan 61|.I B%@“B%WH&% e\ﬁ/mé}a?aQ% €mean a radical

substitue erein eac tituent’is independently ydroxy a@%ﬁg )
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l(l;)ut are I|mited to, cyclopropyl, cyclobutyl, cyclopentyl, cydohexyl,

cyc foh ep I and the like, including partially unsaturated derivatives

thereof. "Cycloalkylalkyl" means a moiety of the f@rmula -R'-R", where R’

is alkylene and 25 R" is cycloalkyl as deflned hﬁ WGyanidinyl" as used
herein means a group of the formula: NC ] Nan‘g((ereln R .hR R" I%n EQRY cach
each |nde§€ﬁd@ﬁ¥l§??§%¢cﬁﬁﬁ’é’d’6 : "Heteroalk;)f FEns B

alkmkf@jjealeaasl;demyédng@rermlk?ﬂereln one, two or three hydrogen atoms
have been replaced with a substituent independently selected from the

group copsistin -OR', -NRbR® an "Rd 5 defined
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acyl, alkyl, cycloalkyl, or cycloalkylalkyl; Rb and R*

“Cycloalkyl” means 2 monovalent saturated carbocydlic moiety consisting of mono-
or bicydlic rings. Cycloalkyl can optionally be substituted with one or more substitnents,
wherein each substituent is independently hydroxy, alkyl, alkoxy, halo, haloalkyl, amine,

20 monoalkylamine, or dialkylamino, unless otherwise specifically indicated. Examples of
cycloalkyl moieties include, but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, -
cyclohexyl, cycloheptyl, and the like, including partially unsaturated derivatives thereof.

“Cycloalkylalkyl” means a moiety of the formula -R'-R”, where R’ is alkylene and
25 R is cycloalkyl as defined herein.

"Guantdinyl" as used herein means a group of the formula:
e
! ;
R
R R

wherein B, R', R" and R"" each independently is hydrogen or alkyl.
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are independently of each other hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; and when n is 0, Rd is hydrogen, alkyl, cycloalkyl, or
cycloalkylallcyl, and when nis 1 or 2, Rd is alkyl, cycloalkyl;
cycloalkylalkyl, amino, acylamino, monoalkylamino, or dialkylamino.
Representative examples include, but arg not limited to, 2-hydroxyethyl, 3

lo hydy ropyl,2-hydroxy-L:hydroxymethylethyl,2,3-dihydroxypropyl.I-
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15 benzothiopyranyl, benzimidazolyl, benzoxazolyl, benzoxadiazolyl,

" benzothinzatytydikyl? ethiadianolpty lné tizofpyraniyl HAdBly wisoid 3§/l SBylene as
trigzgluls Hé@émymHgge}]aﬂMOMMkmqw&azauﬁyaewmeﬂ;&awg hydroxypropsl,
naé)%gi”dmyl’ pteridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl an
thé& i ,Yﬁﬁ%ﬁfﬁpﬁé?ﬁg@e%ﬁ‘rogenated derivatives thereof.

"Heteroarylene” means a divalent heteroaryl radical wherein heteroaryl is
20 3Sf 35dd§f&@ga@ﬁ%£h@h?mw§%%§ma¥cb@x@wb/tsqbsmgt@sxﬁeshavmg at
in erein. ‘Heteroarylene" includes, for example, indolylen .
B O L i i from .
m&Y teSuthed THeiERaRGE AN T B 6oV ISk Batitteer R sCH 1B BraARE ent
or pofin.cfttad tabeybarmieatisAlill Bsaefinadheteing.vitichoneoyl mogenay be

hy&’geam@ asheeR. b.repiaced with same qr different haloden EXEEIRIAYut are
haloalkyls‘include -CH2CI, . o , .
25 not iimited te, optionally substituted imidazolyl, oxazoiyl, 1soxaz-_aiyi, thiazolyl,

isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, thienyl, benzothienyl, thiophenyl,
furanyl, pyranyl, pyridyl, pyrrolyl, pyrazolyl, pyrimidyl, quinolinyl, isoquinolinyl,
benzofuryl, benzothiophenyl, benzothiopyranyl, benzimidazolyl, benzoxazolyl,
benzoxadiazolyl, benzothiazolyl, benzothiadiazolyl, benzopyranyl, indolyl, 1soindolyl,
30 triazolyl, triazinyl, quinoxalinyl, purinyl, quinazolinyl, quinolizinyl, naphthyridinyl,
pieridinyl, carbazolyl, azepinyl, diazepinyl, acridinyl and the like, including partialty

hydrogenated derivatives thereof.

“Heteroarylene” means a divalent heteroaryl radical wherein heteroaryl is as
35 defined herein. "Heteroarylene” rhay be optionally substituted as defined herein.

"Heteroarvlene” includes, for example, indaolylene, pyrimidinylene, and the like.



-CH2CF3, -CH2CC13, perfluoroalkyl (e.g., -CF3), and the like.
"Haloalkoxy" means a moiety of the formula -OR, wherein R is a haloalkyl
moiety as defined herein. Examples of alkoxy moieties include, but are
not limited to,.methoxy, 1o ethoxy, isopropoxy, and the like.
"Heterocycloamino" means a saturated fithg wherein at least one ring atom

is N, NH or N-alky| and the remajning ring atoms fqrm an alkylene group. .
15 "H&@H&Wﬁ/l'hﬁ%aﬁﬁé agr%%ed\/alﬂé%?éé%ﬁfag Srergoﬁ%&?,&(l:%nr%fs%tm’glg%o o%ea
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(chosen from nitrogen, oxygen or sulfur). The heterocyclyl ring maybe
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isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, quinuclidinyl,
quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazolylidinyl, _ . .
benzothilertimy!, BEmvaEithDe dRTIBRG AR At Sa Ryl moiety
dikydsapydarydite Bahyplopyrdiayty thisimesphdixdyl but are not limited 1o, methoxy,
10 th|e %imgagpéﬂigw,oggg%gﬂ@nor.phglinylsulfone, (.jihydroqu_inolinyl, 25
dihydrisoquinolinyl, tetrahydroquinoiinyl, tetrahydrisoquinolinyl, and the
like. "Imidazolinyl" as used herein means a group of the formula: R'N N |
whereiffRetisbydivagar bmatiyls ktidaslingborbenss: magisewstisraipm is N
sulstited.130 asidslinechhereinn I midezeliny alkyk meransa3p group -R-R'
wherein R' is‘imidazolinyl as defind herein and R is alkylene. -11-
“Imidazolinylaminoalkyl" means a group--R-R'-R" wherein R" is
15imidazolifgleas i etaremo TVl e TABr asE RISHICRIEITFRE Afifgdhree
Meigky, o copadazalipyiamisaaliedoayde loptionaliysishstitttieshwiti ogiyl.
RZORr E:xl1 <!»\1|- Nﬂ?rgju g h%gx% 5%1%89 Rug)fr H@%E‘?ﬁﬁ%:sgﬁé%{@&rhﬁeﬁ%d herein.
an eac ihdependently 1 .h)gro en or allcyl. "Urealkyl" means Q ieuted
gréuprrRiRe HiiRETEIRFRRIISTRES SR RIS QiiytERROT imited fo, Optionally substitute
piperidinyl, piperazinyl, homopiperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl,

20 imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazolidinyt,
isoxazolidinyl, morpholinyl, thiazolidinyl, isothiazolidinyl, quinuclidinyl, quinolinyl,
isoquinolinyl, benzimidazolyl, thiadiazolylidinyi, benzothiazolidinyl, benzoazolylidinyl,
dihydrofuryl, tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinylsulfoxide, thiamorpholinylsulfone, dihydroquinolinyl,

25  dihydrisoquinolinyl, tetrahydroguinolinyl, tetrahydrisoquinolinyl, and the like.

© "Imidazolinyl" as used herein means a group of the formula:

< b
wherein R' is hydrogen or alkyl. Imidazolinyl groups may be optionally substituted
30 as defined herein.
~ "Imidazolinylaliyl" means a group -R-R' wherein R’ is imidazolinyl as defind herein
and R is alkylene.



"Optionally substituted”, when used in association with "aryl", "arylene",
phenyl", io "phenylene”, "heteroaryl", heteroarylene or "heterocyclyl",
means an aryl, arylene, phenyl, phenylene, heteroaryl, heteroarylene, or
heterocyclyl which is optionally substituted independently with one to four
substituents, preferably one or two substifuents selected from alkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, hydroxyalkyl halo, nitr :
hydroxsﬁﬁ?\égﬁ’}é?n}{?r%?%la%ﬁ%ﬁé, 6%@&%?2‘%5’0 ,ef:!eii-fé ’Ig;\ir%%i}rlﬁ%?gmYi *
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phgayl:o5RhaRtedkib (R HraQbic (wnere:dustanlkgteger from 0 to
5, R"and R" are independently hydrogen or alkyl,,and R is hydrogen,
alkyl, cycloalkyl, cydoalkylalkyl, phenyl or _p%eny%lkyl), or
-(CR'R")n-CONRaRb (where n is an integ 'b“@‘ 5, R"and R" are
- independently hydrogen or I Ra and Rb are, | tly ofpz
each o?r?er?? 2%11#;1 rao%rgﬁlﬁpﬁ ,ch:?/%c%c%fkyl, cydoalkyIaI:iggﬁr[E|r)§llrei€l1?}lioér(n(aLR e.aCh
.5 pﬁéﬁﬁﬂaﬂéﬂ@@téggﬁﬁ@%ﬁﬁ“ﬁ%ans the group with the meaning
conventionally associated with it in synthetic organic chemistry, i.e., an
atom orgroun displaceable.yRdar sHbstiuiao Jieagtion congitges.
Examples of leaving groups include, but are not limited to, halogen, 25
alkane- or arylenesulfonyloxy, such as methanesulfonyloxy,
ethanesOifonykdixsuthitmetyliverzedesulfonidtny wisbyroxy, andene’, phenyl’,
w_thieﬂ%ll%;% gzljh@égggg%pb g@ww;eﬁ?gpnﬁﬂy@wuﬁﬁ&%m@mem phenyl,
isopropyloxy, acyloxy and helke. Solvatesmeans solvent agdiiontuea

fo eC er stoichiometric or non stoichiometric amounts
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in\%ﬁ{%ﬁe‘r}e?éég ?oafﬁ@ Usé T’S%%"f@fect 1’ec}§§3 re epﬁo?(’gntggdt?nig?%m
angiasehiolives-HI2R jgeePISR AR gomist fos thenprepdratichtofaR’ and R” are .
medicament for treating a disease_state as%ociateféwith a cognitiv

disBrensrnly BRAFASSR ST 2BfDoROR 8P ?ﬁalaﬂ%ﬁg%ﬁ%f other,
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antagonist and a selective 5-HT2A receptor antagonist. The composition
comprising a selective 5-HT6 recegtor ag;[ onist and a selectivan?U 5'HT2Ateci with

receptor 16 BREGBARS A CORBEE XSGl BompaUnd whichis a o
coribinedtbelsctigens- KIS T2A Yo eptor ctguHist o bl firedseraB i@ U o
S-HIG reeepids iadenistterapRaidafedes include, but are not limited to, halogen,
25  alkane- or arylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy,
thiomethyl, benzenesulfonyloxy, tosyloxy, and thienyloxy, dibalophosphinoyloxy,
optionally substituted benzyloxy, isopropyloxy, acyloxy, and the like.

“Solvates” means solvent additions forms that contain either stoichiometric or non
30 stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed
molar ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the
solvent is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate

formed is an alcoholate. Hydrates are formed by the combination of one or more



second selective 5-HT2A receptor antagonist compound. One aspect of

the invention is an use of a compound or a combination of 15 compounds
that selectively antagonizes the 5-HT6 receptor and the 5-HT2A receptor
for the preparation of a medicament for treating a disease state

associated with a cognitive disorder, saidZzmedicament being intended to

be administered to a subject in need thereof and said medicament
sefagtirel ahtrenTZ e i@ Bha TP reespton wiRrb SRSt B Eptaplecular
withattas thStantinky abhiagom Dk gzoffl targ irre oeptarsmde bp@-subgenus of
the 20 invention, the pharmaceutical composition comprises a single
compouynd that is a combined selective 5-HT6/2A receptor antagonist. In _
another SB3EHHS B RROMTENAOH, e mrrdmiseetiticar EohiprsaiReAntagonist
scommgriseidive fetiVa5 4 Pereotqson srftagbnistreompowfid mpdi@ament for
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of the Mvention, the pharmaceutical 30 composition comprises a selective

5- MG PeCERBY AL SRPOIRRITANP S SEiaetRRsoARITER HrfiegbRRiad and 2

compouhgicttie: SeHIpundspodthetqgresentcimyentdn have shown

cognition-enhancing effects in an animal model of cognitive dysfunction

as descgbed in d%tfi,l in Example 4 beIovr\é. 35 Both the administration of

combinet $&FBETIVY B1HTBTIAPEEAPILF £htayBrngt ff@mbination of
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improving effects which are -13- statisti significant., These.results
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resulting in,impairment or no effect on 5 memory (Addy and Levin, 665 _
NetR B SEImaeOI66y: FFeBRnaBIEoaRh LieRAthgyRgenus of the invention,
Psyohppharmassldgyn4itb2eass;Roserearte i-alh Quarteraadgonist

20Q2imphamnagal sBloehemBeh @, 2004 «f2oedrad 79; Rosengarten and
Quartermain, 2002, Prog. Neuropsychopharmacol. Biol. Psychiatry, 26;

1047-1054; Terry et at, 2002; Psychopharmacology, 164, 360-368). One
25tudy shiteeeririprsyenteniireedemits s tunctivirdyuimestisin spisentively
aftentatagiinierof d dcipys: NOWRKOWSKA edaabiot99thdiokubstantially antagonizing
the off-target receptors. In one subgenus of the invention, the pharmaceutical
composition comprises a singie compound that is 2 combined selective 5-HT6/2A
receptor antagonist. In another subgenus of the invention, the pharmaceutical
3¢ composition comprises a selective 5-HT6 receptor antagonist compound and a selective

5-HTZ2A antagonist compound.

The compounds of the present invention have shown cognition-enhancing effects
in an animal model of cognitive dysfunction as described in detail in Example 4 below.
35  Both the administration of combined selective 5-HT6/24 rf:cejator antagonists and the
coadministration of a selective 5-HT6 receptor antagonist together with a selective -

HT2A receptor antagonist have demonstrated memory improving effects which are



J. Pharmacol., 51, 295-300), while another study demonstrated memory
improvement by olanzapine and no effect by dozapine (Wolff and
Leander, 2003, Psychopharmacology, 168, 410-416). 1s Compounds
known to be combined selective antagonists for both the 5-HT6 and the
5-HT2A receptors are disclosed in US patkht applicationstdeSN Nov 6,
60/ 4 flled 8 200 and USSN,10/702,302 filed on Nov.
200 By AL SR i e HUIEH el DX oh BB er iR o model
Th&r&er: @WWWFW@%&W@@Q@%OaﬁdWmIMEQB

- filedionajane 4l 2605y, dhapetal e mitleebQuiRAZOHNANSAN T 2B es have shown
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Dece rf’iberuﬂp Z60% ff Biseh S TEn e AR T dRtct Ad e
DeFishoehoamdcoioas, THorHF 3EH5 INNBBIBA0 HO8 i eohpniavembesRdive

020@14[1 Seihpierehalantitind.rBenzonazing AN RUAXAINGKA et a1, 1999, Pol.
\I;éa:\jjess%dslja%tl I.l%daand lﬁéS)S 6Q/XXX, >‘§<x filed on Julf;"t ©

"Bwens &f at, en O R Ay ﬁ%‘%ﬁf\?‘é‘iﬁ&?ﬁﬁ’d‘@%’é’é’ﬂnmt by
Th§ Pwéév@oeé‘%bbdﬁ@m@@é%miﬂgmm@muﬁsmcmmngxogy,
of Resndutadidormula Il, Formula Ill, Formula IV, Formula V, Formula VI,
and Formula VII: -14- Rao N (R9R8C)2< R(CR6R7)q x R$ O~/~.R n (R

0) m R2~,Z Formula 1; R10 N
15} PNO Compounds known to be combined selective antagonists for both the 5-HT6 and

the 5-HT2A receptors are disclosed in US patent applications USSN 60/424,946 filed on
Nov. 8, 2002, and USSN 10/702,302 filed on Nov. 6, 2003 by Maag et al., entitled
“Substituted Benzoxazinones and Uses Thereof”; USSN 60/537,080 filed on Jan.16, 2004,
and USSN 11/035,506 filed on Jan. 14, 2005 by Zhao et al., entitled “Quinazolinone and

20 Benzoxazinone Derivatives and Uses Thereof”; USSN 60/528,378 filed on December 9,
2003, and USSN 11/008,310 filed on December 9, 2004 by Berger et al,, entitled
“Benzoxazine Derivatives and Uses Therenf”; USSN 60/568,314 filed on May 5, 2004, and
USSN 11/121,873 filed on May 4, 2005 by Berger et al.; entitled “Arysulfonyl
Benzodioxanes, Benzoxazines and Benzothiazines as 5-HT§ Antagonists”; USSN

25 60/638,030 filed on December 21, 2004 by Greenhouse et al., entitled “Tetralin and
Indane Derivatives and Uses Thereof”; USSN 60/630,608 filed on November 24, 2004 by
Sethofer et al, entitled, “Benzoxazine and Quinoxaline Derjvatives and Uses Thereof”;
and USSN 60/xxcx300x filed on July 13, 2005, by Owens et al, entitled “Benzimidazolone
Derivatives and Uses Thereof”. Disclosed compounds are selected from the group

30 consisting of Formula I, Formula 11, Formula III, Formuia TV, Formula V, Formula Vi,
and Formula VII;
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O~\R22S/zs ArNRZR24 FormulaVIR29%9ao R NR27Y, Res Xl
(R)Pf~O N (Ree 5 Formula VIl whereinY is C or S; mislwhen
YisCandmis2when YisS; 10 nislor2; pisfrom 0to3; gisfrom Ito3; tis from |
to 3; uis from 0 to 3; 15 vis from | to 3; wisfrom Oto4; xisOorl; vis from
Ito4; -16- Z is -(CR'Rb) or -SOZ--, wheteip r is from 0 to 2 and each of R
and Rb is independently hydrogen or alkyl; XisCHorN; A is -NR3- or -O-

wherein R3 is: hydrogen; alkyl, acyl, amlqlpalkyh“-“’S hydroxyalkyl or
alkoxyalkyl;
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Formula VII
wherein
YisCor§;
mislwhen YisCandmis2whenYis §;
nislor?;
pis from 0 to 3;

q is from 1 to 3;
tis from 1 to 3;
1 is from O to 3;
visfrom 1 to 3;
w is from C to 4;
xis0orl;

y is from 1 to 4;



Ax is optionally substituted aryl or optionally substituted heteroaryl; G is

-0-, -S- or -NR"- wherein R’ is hydrogen, Cl_6alkyl, C1_6alkylcarbonyl or
C1.6 alkylsulfonyl; J is a bond, -C(=0)-, Or -S02-; 10 each R’

independently is: halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano,

-S(0),-R", -C(=0)-NR'Rd, -SOr_NR'Rd; N{R")-C(=0)-Rd, or -C(=0) R",
wherein s is from 0 to 2 and each of R" and Rd is independently hydrogen .
or alkyl: R'is: &sréFReteroarytSPs enbrranR iaFamR e R inad sardueddypnd R is
hydrogemagaliyngy by afRoBIHyRS together with R' and the atoms -
therebetween g&wgp[t I if. shared carbon may form aring of 3to 7

S > .
members that optionally includes a nitrggen or oxygen heteroatom; each
of R6, R7, R8, RY 2N RI0% mh%&@r%éﬁimﬁ%ﬁﬁbéh%r%mﬁgﬂ@f
5 20 R6 angdRaxdaligtherlutty R4 and the atoms to which they are attached
may form a cyglolkylHing Pf3 10 LaemPer S At REand R dasethen;
with the atoms to, which_ they are S%EChedﬁmax ff(l:rm a c%%@&rm qfc EZIb(_m |
to 7 members, 8%1%“’0“15136'&@%' fBg8thet* With ohe 'of K8 an F?@' Sheoony

the atomsrtG:whlichisthopdre attached may form a cycloalkyl ring of 3 to 7

members; 25 R anghRil 2ceach inslependently is hydrogen, Cl_6alcyl,
C,.6alkoxy-G_6alkyl, or hydroxy-C1.6 alkyl, or one of R11 and R12 is
10hydrogen or ClI-6 alkyl and the other is C1.6a]kylcarbonyl, C3.8 clycloalkyl,
aryl-Cl-6 alkyl, BydrBxjpdnparsgatinisshal geHetersirpptil alkoxy, cyano,
heterocyclythak Gomaios-oms i, H0 AIRRTENSNOR R Cand)RAR dogether) R',
with the QIGAED. 8 WD YA E-HBERCGINAY {OHBAHREERIPA0:SEAPr aly

membered ring that optionally contains an additional heteroatom ' selected
from N, 0 and S, or R¥ad¥1 9BFetREr with the nitrogen to which they

15are attached maydonfiRagdatiidinyl grouentp aridieylgrding, er cadsfiRyend R’

group, QE(%%%@\&ERW%@Q%BMWMMQ@&Y bhared carbon may
hydroxy-CI_balkyl or.C, 6alko |, 35 6alk -17& %retwo .(gfoR13

xy-C
together AT hE 8IS W%ﬁ?ﬁg‘ﬁé?@ ARSI AT form 26406 “Een
carbocychetrrrgi@nione of R23 together with one of R" and R12 and the
atoms to which ghay.ane atfaghed magbranmiéive oasixipemheretainy or one of

20 R® and R’ together with R™® and the atoms to which they are attached may form a
cycloaliyl ring of 3 to 7 members, or of R® and R together with the atoms to
which they are attached may form a cycloalkyl ring of 3 to 7 members, or one of
RS and R’ togetber with one of R® and R and the atoms to which they are attached
may form a cycloalkyl ring 0f 3 to 7 members;

25 R' and R*? each independently is hydrogen, C; salkyl, Cy.salkoxy-C; ealkyl,
ot hydroxy-C;salkyl, or one of R™ and R is hydrogen or Cy.salkyl and the other
is Cy.alkylcarbonyl, Cs.q cycioalkyl, aryi-Cy.g alicyl, hydroxy, or a five- or six-
membered heteroaryl or heterocyclyl that contains one or two nitrogens, or R
and R" together with the nitrogen to which they are attached may form a three-

30 to seven- membered ring that optionally contains an additional hetercatom
selected from N, O and S, or R* and R* together with the nitrogen to which they
are attached may form a guanidinyl group, an amidinyl group,  carbamyl group,
Of @ urea group; | _

each R" is independently C, salkyl, hydroxy-C,_salkyl or C;alkoxy-C;.
35 salkyl,



o

R14 and R'5 each independently is hydrogen or alkyl, or one of R" and

R15 5 together with one of R" and R12 and the atoms to which they are
attached may form a five or six-membered ring; . each R16 is

independently halo, alkyl, haloaicyl, cyano, -SO2Rf, -C(=0)- NR9RNh,

-SR9, -C(=0)-R8, wherein each Rf, Rs ang Rh and is independently

hydrogen or alkyl; 10 R'7 and R18 each independently is hydrogen or

alkyl, of K'7 and® R t00etifrthay tehhenmmiieraisrhds bydtogbrdonay form
alkyl; R'9zick R2oertih iingdepensiestly i dpediogenmasalkyk 'or one ot RIS,

and R20 js, I i ly substituted heteroaryl,

o R10 anc e aeihe wiln e A L g T,

form an amidin léngr%uﬁa%&]d?éiﬁpﬁf‘gﬁﬁflélﬁbﬁ‘?’ﬁ%ﬂwpgP@H‘fb, asroadigbRorand R -
six-membesedsingtihenc opROrailyRiclud escamaddiiohrbhateroatamched may
selected feam D5 angSnonpaeDfi-R19 and R20 and one of R17 and R'S

together with the at to which,th r tached may form a five- or
six-mem bergq;iﬁ??ﬁgfsgﬁﬁgéﬁﬁﬁlf ?ﬁ?ﬁ%@%ﬁ%&%ﬁﬁ%@%ﬁ ~C(=0)-
selected Fo0, RRant S DoRR2hamth R TeRCR rué Bl aok ity dspaydeagen
or alkyl, dry}eand B2, together with the carbon atom to which they are

jpattached may fq{maﬁ(f:gm%%x(gl(&eri@u%ggdousrﬁg?%%r%g% erlgéi B}%g g}r&d}{: s

15

R24 each independently is hyt roé)en oria'f'klyl;

independ SRS BY4foR T Hikybere=RRLRERMT oivips

(CH2)2-NRKRriRWhedeif BisiRkdmediReeach independeatlyis,hudagensar, g g2

alkyl, or R2 R26 with the nit fo which they are _ . 20
?Pd@ég@ taosther Wﬂb t;l;'t? ﬂhﬁgggg ﬁ%u\@’gé%er %’r']?aﬂif/ R7andR

attached may, form a_four, five or six-memb op

includes A1 adaitararR RSSO Yoirchsy ?Fﬁr‘i‘f%?gﬁddﬁéﬁ’é?fﬁ phemfiny!
R25 and R2@i6getaer withianeroiRAZang,R24 flegethiermdiibheiaions,a:

to which theyane altaehed mayiformm & | bers; X,

is -NR-, Q1 éggﬁg 50 - @%— \gﬂg?lﬁﬁﬁ&%}? t‘féié?g%d;%l%% gﬁﬂ?ﬁ%’sm one of
hydrogen. filoro or alkyl KP'is AydrogereAtiars: Iéﬁﬂf‘fﬂ?&%‘k% beiRegre
or R and P60 StRB TR e i 1o eutiierethioy tire optichily imaydarm a
three to sikinrendberedptionalycadbsiititedningithat optionally includes a

20heteroatom 35@8%9{%@*&fé&éﬂ?&d%&’&%mﬁ%ﬁsg‘h%@gaﬂ? "ﬁéﬁﬁﬁé R?

25

30

35

wherein R4, R' and R! each independently 0gen or’al
together with the carbon atom to which they are attached may form a carbocyclic

ring of four to six members;

R* and R* each independently is hydrogen or alkyl;

R* and R* each independently is hydrogen, alkyl, -(C=NR}-NR*R™, or —
(CHy);-NR'R™ wherein ), R* and R each independently is hydrogen or alityl, or
R* and R* together with the nitrogen to which they are attached may form a
four, five or six-membered ring that optionally includes an additional heteroatom
selected from O, N and $, or one of R* and R2° together with one of R* and R2*
together with the atoms to which they are attached may form a ring of four to six
members;

X1 is =NR"-, -O-, -§-, -CR°RP-, or —C(O)- wherein R" is hydrogen or alkyl,
R® is hydrogen, fiuoro or alkyl, R? is hydrogen, fluoro, alkyl, bydroxy, or alkoxy, .
or R® and R” together with the atom to which they are attached may form a three
to six-membered ptionally substituted ring that optionally includes a heteroatom
selected from O, N and §;

Yy 18 -O-, -NR9%-, or ~CR'R®-, wherein R%, R” and R each independently is
hydrogen or alky};



-18- R? and R28 each independently is hydrogen or alyl; R29 and R30
each independently is hydrogen or alkyl, or R29 and R30 together with
the nitrogen to which they are attached may form a four to seven-
membered optionally substituted ring that optionally includes an
additional. 5 heteroatom selected from-0.8N and S, or one of 1129 and
R30 and one of,.R27 a ether wlt he atoms hich they are
- attached may ﬁ)rr‘"ﬁlg ?O%S?ﬁﬁé‘é‘%fé% %18%3% RIS Tﬁ@y@/ ubstitued ring
that optionally itindes an ddaittpredehtrdsdatgeetscikol fesrh 02 End

S, or 0”%&&%@@%8%8@&@%%%&&% Aadrdhpeatomsrtenvhiphrtheyven-
are attached m%form z%lourt n member

d to all
substitufBEHRGFhaR Bt ﬁéﬂbslﬁt&% nsnggh %%Tlgo a‘%’ﬂ Qatoyrnna% eté?gal "
5 from 0, Nemqa@mﬁdﬁéeéffng%ﬁ‘élﬂé@dﬁd)%%f Rﬂéﬁd Rudiogefidy and R
with the:glams tawvhichdhiyarehadiashed nay dhemmafdorioa four to seven-
seven-membered r t optian e r
] SR8 %@%&g&g agna Haaalm%&mw

selectednfromeé armaceuti cce bIe _ d
addition REESHEReStectEd fﬁ?@fé?r ‘an
are the &xempiﬁ{yoomﬁmmm&@atemw ﬁmﬁoﬁm agﬁtnupccmslstm@nbﬁred

o Formula |, Formplall: ol 'z!ﬂmF%HBHﬁMn:Fﬁ@é&laaa&E&{@H!».@ewmm
and Form a VII'in which Y isC, m |Sé§ %%z é tis
11

0-, Xis Megisd T R7 NRBIRS RIS PRER R are %ﬁfher with
hydrogembefatoﬁ@ texamml éhttyeufo vt oom poorde( 1y seven- membered ring
4- benzylgﬁa{'tr)yf,tﬁaﬂ ﬁ&&ﬂaﬁhﬂdrﬁ?ﬂ%@ﬁ&a@ﬁm&ﬁ%?&u 2N gnd S
enz - 0X enz oxazin-3-
on"é’ch%l (}‘%‘E‘é C%H] fo6r %‘%p Elgaléf%%ng{oségﬁxaz?n 3-one, (4)
154-(4-fluoro-benzyl)- 6 fluoro-8-piperazin-1-yl-4H-benzo[1,4]oxazin-3-one,
(5) Preferred compounds in the present invention are the exemplary compounds

A e S R S
4 @Wﬂ’é?aﬁb%ﬁgyf}az\/} ME%%%%HH&&%‘PM #$gRih 1|-2 1&]{3%2% gis 1, uis

one, 3& (T)-, X is N, and RS, ', B, R®, R'OR™, R, RV, R™, R*, R™ are all hydrogen, for

204 @&%@J&Qm@)& 25Aigagitud-8-piperazin-I-yl-411-benzo[1,4)oxazin-3-

one

4-Benzyl-6-fluoro-2,2-dimethyl-8-piperazin-I-yl-4H-benzo[1,4]oxazin-3-
onél)(9) 4- B%Mﬂb@métﬁWlsﬁmpéréﬂhﬁ%ﬂﬂﬂééﬁ iy 3-one,
0X@Zjn-3-0N€4.(3-chloro-benzyl)-6-methoxy-8-piperazin-1-yi-4H-benzo[ 1,4} oxazin-3-

one,
25 (3} 4-benzyl-8-piperazin-1-yl-4H-benzo[1,4]oxazin-3-one,
{4} 4-(4-fluoro-benzyl}-6-fluoro-§-piperazin-1-yl-4H-benzo{ 1,4 }oxazin-3-one,
(3) 4-{3-chloro-benzyl)-6-fluoro-8-piperazin-1-yi-4H-benzo| 1,4 oxazin-3-one,
&) 4-(3-Fluoro-benzyl)-2,2-dimethyl-8-piperazin-1-y}-4H-benzo{ 1,4} oxazin-3-
one,
30 (7) 4-(3-Chioro-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-benzol1,4] oxazin-3-
one, .
(8) 4-Benzyl-6-fluoro-2,2-dimethyl-8-piperazin-1-yi-4H-benzol 1,4] oxazin-3~
one,
) 4-Benzyl-2,2,6-trimethyl-8-piperazin-1-yl-4H-benzo[1,4]oxazin-3-one,
35 (10) 4-(3-Fluoro-benzyl)-2,2,6-trimethyl-8-piperazin-1-yi-4H-benzo{1,4}oxazin-

3-one,



35 (10)
4-(3-Fluoro-benzyl)-2,2,6-trimethyl-8-piperazin-1-yl-4H-benzo{1,4}oxazin-
3-one, -19- (11)
1-(3-Fluoro-benzyl)-5-piperazin-I-yl-1,4-dihydro-benzo[d][1,3)oxazin-2-
one, (12) 1-(3-FIuoro-benzyl)-7-methyt-759piperazin-I-y1-3,4-dihydro-

1H-ginazolin-2-.0ne 5(13 . . s i i
e R e ke R R
oxazin-3-or8g(14)
6:BElvoro-4-(4dflunser bennyy)i 2 2ndimdthyiBepiperazihzjydilfdso- 1H-ginazolin-2-
benzo[1,4]%x%zin-3-one, (15)

4-(3-Chloro-benzyl)-6-fluoro-2 2-dimethyl-_8-pi£erazir_1-1-yI74H- %O}?enzo‘ [

5 1£ @oxazins-sE}é‘ﬁé?‘(’Iéa“ﬂuom“ enzyl)-2,2-dimethyl-8-piperazin-1-yi-4H-
1-(3-Chlorobeengypiperazmel-yl-3,4-dihydro-1H-quinazolin-2-one, (17)
1143,4-DifiugrerfenzyonRineraZingh -yl 3sdiyare--Quinazaiin2-one,
(1(8)51-(3-Fluoro-ge E/I)-S- iperazglﬁl-yl-s,4-c?m¥%zirg§H-quin%a%llolin-z-one,
(19) 1-(4-FIGEFEbE -&S’iﬁ’é’reazin-1-y|-3,4-dihydro-|H-quinazonn-z-one,
151620) 4-{3-Chloro-benzyl}-6-flucro-2,2-dimethyl-8-piperazin-1-yl-4H-

10 1-(4-ChIoroﬂgggngﬁﬂggrgz;jﬁe;-yle,4-dihydro-|I—'|-quinazolin-.2-on(=1, (21)
SR o PSR N SRS A A3 N o AR one,
44BFluoro-plidayiGireryheplairssAzR pphradniiyire 4 Riaygrgehp-2-one,

bergo[ 1,4]axeziFaoROHehd)])-5-piperazin-1-yi-3,4-dihydro- 1H-quinazolin-2-one,

4‘6?93Ch'°f°'ﬂ'a£%g&§éﬁzég ¥Da3-2-Sime 8 piperagingly B eligara-2tne,

benZo[1,4]oxazin ) ) ] ) _

15 6 @Rloro-4-(>-abhepherRUfRSZ dirfe s pipRrinviTgrolia-2-one,
ditaidro-2H-beaZd ot pdb o iieptdG) - 5-piperazin- 1 -yl-3,4-dihydro-1H-quinazolin-
6-Fluoro-4-(3-fluoro-phenylsulfonyl)-2,2-dimethyl-8-piperazin-1-y1-3,4- 25

dihydro-2H-benzq [ 1,4] oxazine, : . : .
O oo B A TR D et Blpra 1y o2
dihydro-2H-besred 4 &poirazine, (27) [ 7-(3-Fluoro-phenylsulfonyl)

20 -2¢3sdihydrosbenzaibd4hdigsinanR)z, ylmethyl-npetbylaming- 38-@8)dro- 2H-
C-[7-(3-FIuog%ﬁ%ﬁn&ﬁlg}cjg%neyl)-z,3-dihydro-benzo[1,4] dioxin-2-(S)-yl]-
methylamine, ’ ’

(24 6-Fluoro-4-{2-fluoro-phenylsulfonyl }-2,2-dimethy}-8-piperazin-1-yl-3,4-
dihydro-2H-benzo|1,4|oxazine,
(25} 6-Fluoro-4-(3-fluoro-phenylsulfonyl)-2,2-dimethyl-§-piperazin-1-yi-3,4-
25 dihydro-2H-benzo[1,4]oxazine,
(26) 6-Fluoro-4-{4-fluorophenylsulfonyl)-2,2-dimethyl-8-piperazin-1-yi-3,4~
dihydro-2H-benzo|1,4}oxazine,
(27) [7-(3-Fluoro-phenylsulfonyl)-2,3-dihydro-benzo[1,4)dioxin-2-(R}-
ylmethyl]-methyl-amine,
30 (28) C-[7-(3-Fluoro-phenylsulfonyl)-2,3-dihydro-benzo[ 1,4] dioxin-2-(5)-yl}-
methylamine,
(50) (7-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen- 1-ylmethyl}-{5,5-dimethyi-
1,4,5,6-  tetrahydro-pyrimidin-2-yl)-amine,
(51) (6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-(4,5-dihydro-
335 1H-imidazol-2-yl)-amine,
(52} N-(6-Phenylsulfonyl-1,2,3 4-tetrahydro-naphthalen-1-ylmethyl)-guanidine,

{53) 3-(6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl}-propionamidine,



(50)
(7-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-(5,5-dimethyl-
1,4,5,6- tetr ah)rdro-pyrimidin-2-y1)-amine, (51)
(6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl),(4,5-dihydro-
35 1 H-imidazol-2-yl) -amine, (52) -20~
N-(6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-gyanidine,
(gg(ﬁ yC—L{lé Ph{/anylsuifonyi 1,2, 3)4/: tetrahy%ro—naphth en-1 y1¥ %%&ypa\lmlge
3¢66)Phenylgulfaayiid ZRA-totmbyetrobndphtimlethdey)-yoplbriarmicig; amine,
2((%8 54) N- 6 Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl) -
C Phenylsu fonyl- i’Z ,3,4- tetrahydro naphthalen-I-yl)-methylamine, (55)
(6- Phenylsuﬁfﬁﬁﬂ“f‘,??s 4-tetrahydro-naphthalen-1-yImethyl)-methyl-amine
, (5B) N-(6- Pmemgdgmmmlm@lsdmﬁhﬁyeﬁ@nﬁam&mmp%%@nywi
acetamldln )ne

%@ 2- Fluoro Qg/uﬁ% Oln¥ lgxpén etlrg@lgxrgﬁgraco %P%leengbjﬁyﬂbxazine,

mine, 5

P&y lsulfonyl74himakelfamyRa-dlamryersmalbdlspinaolaas @y dro-1H-
1 (7 Phenyl%l{wyﬂ_z,a-)ddﬂmf@;aenzo[l 4] oxazin-4-yl)-2-(4,5-dihydro-IH-

201-2-yl); anon% g?fg%g%endm -yl-3,4-dihydro-2H~benzol 14 joxazine,
nylsulfo Iperidin-4-y1-3 4 ydro -2H-benzo 4)0 51? (61)

7 ﬁﬁrﬁénylsulﬁj §sz pHtdf-arole “dﬁi?d?o‘}"éll‘@ﬁiéﬂ e (574)
1-Benzyl-4- plﬁﬁiminél—;ybhﬁﬂhhw&d behlzpimdammdaeql(%l)m

zyl-4-( 2 SreiRyAr0sngnzeigiazeldana. BB, and
(6}3@3; Benzy}zl-ggg%gl()aragn 18-%1%]%4 flfps mm%?zla. ol- %gne 15 or

aceutkﬁﬁ?%@é&%ﬁ@gcﬁdﬁd&a f%ﬂ’ SIS st “Thie composmon

15 comphsmgm@@e&ﬂv@@ﬂﬂﬁﬁm@@e@ﬂmmwg?@nd a selective 5-HT2A

25

receptor antagonist of the present invention may also comprise a first

compo which is.a selectlve 5- HT6 nta [ £ ve
u@-ﬁi Qsiion TG 2 sele .ﬁ_ez 2\88;9 gttlt G20, ?'3!5'9 %ﬂm

a secon poun a sefectlve recept I antagonist
coﬁaﬁa@ﬁde@ampmmwwﬁe%qar%%&%mﬁ@%&@%%’m bnist

COBaRQMRES Weltidr Jindaleveerivativespbihe typeidessripahihand a second
20U 3200390/ 3199 @99&9@&%'9%{%@3};@& of e pedesatiped in
USS&%/ 32 25 and in USSN 60/528,378,4 25 piperazinylindoles of the
type described in US2003/0045527,4-piperazinyl benzenesulfonyl indoles
of the typertiesoriséain S 206A0TB7SIB, 6l renstfonyintzcaniin setipxynds include
indoles gfdhe Meageéqm@%&@msma@%amda%@,wﬁﬁw
e A S RS L
piperazinylindoles of the type described in US2003/0045527, 4-piperazinyl
benzenesulfonyl indoles of the type described in US2004/0087593, 1-sulfonyl-4-
aminoalkoxy indoles of the type described in US2003/0229069, and 2-7 substituted
indoles of the type described in US2004/0063724. Presently preferred compounds

include:

30 (29) 3-phenyisulfonyl-1-methyl-5-piperazin-1-yl-1H-indole,

(30) 3-{3-chloro-phenylsulfonyl}-7-piperazin-1-yi-1H-indole,
(31) 3-(2,3-dichloro-phenylsulfonyl)- i-methyl-5-piperazin-1-yl-1H-indole,
(32) 3-phenylsulfonyl-7-(4-methyl-piperazin-1-yl}-1H-indole,
(33) 3-(4-chloro-phenylsulfonyl)-5-piperazin-1-yi-1H-indole,
35 {34) 3-(3,5-dichloro-phenyisulfonyl)-5-piperaziz-1-yl-1H-indole,

(35) 3-(3-chloro-phenylsulfonyl)-7-(4-methyl-piperazin-1-yl)-1H-indole;



include: 30 (29) 3-phenylsulfonyl-1-methyl-5-piperazin-I-yl-IH-indole, (30)
3-(3-chloro-phenylsulfonyl)-7-piperazin-I-yl-IH-indole, (31)
3-(2,3-dichloro-phenylsulfonyl)-1-methyl-5-piperazin-I-yl-IH-indole, (32)
3-phenylsulfonyi-7-(4-methyl-piperazin-1-y1-)-1H-indole, (33)
3-(4-chloro-phenylsulfonyl)-5-piperazin-1tyl-1H-indole, 35 (34)
3-(3,5-dichloro-phenylsulfonyl)-5-piperazin-1-yl-IH-indole, (35).
3£@é>eh|oroﬁoﬁehg%ﬁﬂfﬁmb?@(k&ﬁ@m%m@%ﬁﬁﬂyﬁ:%ﬁré%h‘é‘?é?t?é'i‘- (36)
. 4-(2,3=dickdaroipadnsndonyl)-8-piperazin-1-yl-3,4-dihydro-2H- benzo [
1 xazin : ; :

- L -phenylsulfonyl}-8- -1-y1-3,4-dihydro-2H-
4- %ﬁluoro-%h((gr% gﬂ%&niﬁy&piBg}r?a%zin?ilgilrﬁ?ﬁ-d?ﬁydro-zﬁ- benzo [ 1,4]
oxazine, 5 (%egx)zo 1,4]oxazine,

5 6ahloro-4-(@-dhiero-plifiylewiphst)isdfipBiad inipyram ldihyetolipyco-2H-
o 1’4%’ R e, ooy 3.4l b
6-chloro-4-(naphthalene-l-sulfonyl)-8-piperazin-1-yl-3.4-dihydro-2H- bepzo
[ 1133} ox azir?’é, &)65}-4—&33.1?}11:%3]%11&1—Sl]ﬁ)égnyq?ﬁ-plpé{azlh 1 yli%g{%i yaro%iz
6-chloro-4-(2s8zdiéHibrphenylsulfonyl)-8-piperazin-I-yl-3,4-dihydro-2H-
1Qdoenzo[1 dlayazine{4Lldichlore-phenylsulfonyl)-8-piperazin-1-yl-3,4-dihydro-2H-
1-(naphthalene-1-sulfonyl)-4-piperazin-l-yl-IH-indole, (42)

10 1-phenylsul 53}3&%!8@%‘%%4- 4-1H-indole, (43) .
1-(8L5-dicbldréopriatplensrdriionpivéraizmapn- 1 plkihdordolaa)
1-(3:fluoro-pheersistitfayli-4-piperamnilyiH-inddle, 15 (45)

1-gjgb'Ofo-eﬁ%ytﬁyﬁgpef%éﬂﬁﬂ%%kyﬁ- 2069161 -(48)indole,

1-(2-fluoro-phenylsulfonyl)-4-piperazin-1-yl-IH-indole, (47
1- nylsulfb"l(ﬁ’ﬂ}f%‘-%‘b’ﬁ%% 'fé)%’fﬁ’ hé-IpﬁP-‘Tﬁ?ﬁ?d%ﬂ%fl(%_ 30}6’

15 (74phenylsulfeitytiRBeditnedptsibrnd {4 pa adigian- 2R -\Avthyl)-methyl-
F‘?”@!géa?ﬂ’ 20 (41%22-ﬁ?or’la—phelnyisulfggﬁri)—4~pki3peraziiz-1-yl—_lH-_—inczle‘(lg) methyi]

-(3-fluoro-phenylsulfonyl)-2,3-dihydro-benzol1, xin:2:(S)-ylmethyl]-

m ﬁ@/l-amin%f' erngﬁtétl?r% 'c"e%ﬁi&%rﬁg gé%?ﬁ%%fééﬁﬂ%&‘&%%ﬁ salts thereof,
Otfé) compétimbistkirioni-B&-sddirb o ieHaiainor-Shiagsriarl -methyl-
compounds z28raclude

4-apino-N-(2,6-bis-methylam imidin:god)at eSIAIRAMILS. ARG thyl]-
20 B o et
described inEgshyl-amine;

or pharmaceutically acceptable acid addition salts thereof.

Other compounds known to be selective 5-HT6 receptor antagonist compounds
25 include 4-amino-N-(2,6-bis-methylamino-pyrimidin-4-yl}-benzenesulfonamide and 4-
amino-N~{2,6 bis—methylaminc}~pyﬁdin~4—y§}-benzenesulphonzimide described i1 EP
0815861; 5-chloro-N-{4-methoxy-3- piperazin-1-yl-phenyl}-3-methyl-2-
benzothjophenesulfonamide and N-[4-Methoxy- 3-(4-methyl-1-piperaziny})-phenyl}-5-
chloro-3-methylbenzo-thiophene-2-yl sulphonamide described in WO 98/27081; N-(2,5~
30 dibromo-3-fluorophenyl)-4-methoxy-3-piperazin-1-ylbenzenesulfonamide described in
WO 99/02502,

Compounds known to be selective 5-FHT2A receptor antagonist compounds are, for
example, R-a-(2,3-dimethoxyphenyl)-1-[2-(4-fluorophenyl)ethyl}-4-piperidinemethanol
35 (MDL-100907), described in WO 91/18602; and {1Z,2E)-1-(2-fluorophenyl}-3-{4-
hydroxyphenyl)prop-2-en-1-one-O-{2-dimethylaminoethyl)oxime , described in EP
(373998,



0815861, 5-chloro-N-(4-methoxy-3- piperazin-I-yl-phenyl)-3-methyl-2
benzothiophenesulfonamide and
N-[4-Methoxy-3-(4-methyl-l-piperazinyl)-phenyl]-5-
c'nloro-3-methylbenzo-thiophene-2-yl sulphonamide described in WO
98/27081; N-(2,5- 30 -22-
dibromo-3-fluorophenyl)-4-methoxy-3-piperazin-1-ylbenzenesulfonamide
described in WO 99/02502. Compounds known to be selective 5-HT2A
receptehaniaganisheninpotintansyfod spxeifiplly, named above includes also the
R-a-(2.3-dimethox )-1-}2-{4- thyl]-4-piperidinemethano
e e e
(1Z,2E)-1-(2-fluorophenyl)-3-(4

5 hydroxypberegbpropein: kohel® fRadimmetiytaminoeeijidoxierprising at least
deserihed nnkR: 83 é@gﬁﬁt RenfielY 6618l aNEeManain iR heceanRewWad racemic

ove

specifically named a includes also the pharmaceutically acceptab .
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phatesicestidarenptsillpasceaiiricinicntrbspionalzahsotiivrps e and/or
prg%jwﬂw%@j individual isomer, racemic or non-racemic
mixture of isomers or a pharmaceutically acceptable salt or solvate
Y thereof, together with at least one pharmaceutically acceptable carrier,
and opiim BBtk WrEPFeds e ARERSF BroBRgREORCT gt AfEHRE s EEF D 2
gemerabetitietioaiRotindamafihebpregerftinventioalwilbde elkdhinisiredbmfor
n-a, therapedtically. affachiyg.amauniPY ARY- 95108 Q@&?iéﬂmggﬁﬁloéoo mg
adar%!nlstratlon for agents that serve similar utlllgee . Syitabl flosagd;&aa.1
By b e e o e S
15 dailypanihmasirpreferably abont shdCsibedaikrity Sitbpdiseisriapeieated, the age
nugﬂaﬁ%ég%%%%ﬁh%{%?ﬁ%%%@g%%%w Qkﬁ-}&‘élt E@ﬁ%ﬁdi&lﬁéﬁ?&i@%ﬁk&nd form
age | relative health of the subject, the patency .0 .compou
SR R G R S e A T A 368 xhe
admiriistratiornis airedtad: effbamedirdpisHsesavavekpdriencd raary skill in
meglicak pragtitianendn\iiveds Gneofedinaryskildne theearhaftnéatingd in
2Sushdiseases will be able, without Hadug sxpeiBeRANoN AN @ %scertain a
reliance upgn ﬁersona nowledge and the disclosure of this Application, .
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presienkinvention for a given disease. In general, compounds of the
present-invention will be administered as 25 pharmaceutical formulations

including those suitable for, oral, (includin buccal%ﬂribsu - lingual), rectal,
nasal. (BRI PR o0 O B GO R et

25 pharmaceutical formulations including those suitable for oral (including buccal and sub-

lingual), rectal, nasal, topical, puimonary, vaginal, or parénteral {including
intramuscular, intraarterial, intrathecal, subcutaneous and intravenous) administration
or in a form suitable for administration by inhalation or insufflation. The preferred
manner of administration is generally oral, using a convenient daily dosage regimen

30 which can be adjusted according to the degree of affliction.

A compound or compounds of the present invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit dosages. The pharmaceutical compositions and

35 unit dosage forms may comprise conventional ingredients in conventional proportions,
with or without additional active compounds or principles, and the unit dosage forms

may contain any suitable effective amount of the active ingredient commensurate with



intramuscular, intraarterial, intrathecal, subcutaneous and intravenous)
administration or in a form suitable for administration by inhalation or
insufflation. The preferred manner of administration is generally oral,
using a convenient daily dosage regimen 30 which can be adjusted
according to the degree of affliction. A eampound or compounds of the
present invention, together with one or more conventional adjuvants,

- camerteslediadnfosasaiRepiads s TRl TR ot R RS aeieRositions may
compositipasaardidnifubsagadet he fikarmpadedicabdoipositiaissand:dned

unigdesaga.fermsmavgamprisg conyentional.ingrediants inconveational sieq
_ pg)a%gﬁrli% s, with or without ddltlgnal active_,compounds or principles
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erﬂgl%gg a8y olids, such astlta%li)ltets or fille .C8 sulez) semisolids, i d
powders, T R R g ornﬁc?u‘c‘l‘é‘%a RIS S it dosage
suspensions, emulsions, elixirs, or filled capsules for oral use; orin the

form of suppositories for rectal or vaginal administration; 5 or in the form
of sterilg injectable solutions for parenteral use, Fermulations containin
o ot o e e S S
At TR AE e P15 Ry s Tpemessisical compesisinnghr S drstsrforms
_repms_e:mﬁiise anitgosader ﬁmmsmﬂrﬁia' ds@mm@emﬂssﬁm_hgopl;ﬂgeﬂiaceuticaﬂy
inyenfionmaybe derpulaied n.a wids arenrl SrakadmiRisHAlon, u.
dosage form%. Thrc%phagg]a eut_l%arl%cé)_g]rposmons and dqs%%e forms may
cOTPHEE X ESRPOGHEPLT €6 1B PR PrERFATITVARTGAcdewders, tablets,
15 prrilim sasutisathchabcappbiitostsatibdopbmibingrantive ¢ompdnenicr Fae be one
pharmacauticaliy-acesniable sarieks mAvRe aithelsolid.at liguigysold
fofa’}ﬂ)ﬁéa@f&?r?&é"@é *'“S'E'de%@b wders. tablets ;L2 pillsy capsules, cachets,
suppositories, and drspersible grandies. ASolict Catrier maybe Yifsegpts: or an
m&PEBEHatscRE e ARay deso Rerarrdn aerrslitdve ing adjids! solid which is
soluhitizeesyiihiricants, duglpeading agrpisbindesbRig SAativestalletnt
20 SISIGARAYOG, AL VNS, QL0 eNGARGHALIng. matelial, | Dowders, Ing .. 1.
carrier generally is a finely divided solid which is “a mixttre With' the Tine y
diVRFEE SRS EOMPERERE 1 BIIRIES e seaissis ot et gend ahFis
mipestkaitly thetemrfremhebringotive heoedsanysbindin (7 Capacity ist suitaldhe:
Prepopinns avgcampasiedinihe shape andisize desiesh Lhe.rowdgls.
anrg] atanblqts Q{gertgbtlax C?&“%”l afrom about o%ﬁeﬁéato a&gut seventy (70211
- percént of e active “com Surd ShibshiEe ete Biares :
25 |imeta HecHaentestdinre sbonarecthagiideians btearatengatexsingas, butter, and
- lagtestkepeTiitncaxtpiapstaich; galatinddmgasants the formulation of the active
compound with encapsulating material as carrier, providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is in association
with it. Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills,

3¢ cachets, and lozenges may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form preparations
including emulsions, syrups, elixirs, aquecus solutions, aqueous suspensions, or solid
form preparations which are intended to be converted shortly before use to liquid form

35  preparations. Emulsions may be prepared in solutions, for example, in agueous
propylene glycol solutions or may contain emulsifying agents, for example, suck as

lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared by



25 methylcellulose, sodium carboxymethylcellulose, a low melting wax,
cocoa butter, and the like. The term "preparation” is intended to include
the formulation of the active compound with encapsulating material as
carrier, providing a capsule in which the active component, with or without
carriers, is surrounded by a carrier, whichtis in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules,
piflssO0ina theast v RRRIGEE Hah AL S0 RE AL S SRR Fo P >
administation Qlhenformensitabledas argladivsistrdtigrdpoiedibyligjepdrsing
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aqueous‘}éuspenspns, or solid form preparatipns which are mtendgd O well
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ecithin, sorbitan mongoleate, or acacia. Aqueous solutions.can be e s
-1 et , solubili
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suiiginie, colbthnlgeflavors, stabilizers, and thickening agents. Aqueous
suspensions can be prepared by dispersing the finely divided active
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soltipRSy HesRenRsiens: and deretilsinhs anduhaypcorfitbit sinmmditoalgolume
the elive componant, colorants: iauars, alabilzersbiutieranaciisieh Artls may
natlira swee{eners, Ispersants, thickeners, solubilizin a%ents, an%xtxl&e p
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1pakeateph saimvaisiration(e ool eshingeetityroto Eaxmpipsl e fodiisrin e oue
Co%ﬂﬂlflfé}h‘,sdlﬂféi?ﬁ? %QTLVQHQ @We@lfﬂﬁﬂ&%ﬁ:ﬁ%ﬂgﬂé @S?&ﬁ_,flﬁtb]}?bt{_ﬂylene glycol,
ampoules, pre-filled syringes, small volume infusjon or in mu and ma
CoNEEFIENLE i & B B A P St e b OEEF ang may
forms asrsiospehsionszgtinionss BrETATREOHSTITHIRFBIsHERE 56 SYBRICES:
for 4 exannieiralutipasiiy agueoustpelyetlylaneglyeahdmdenplesydfediipowder
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ycol, po yefﬁ ene g cqﬁ, vegetable olls (e.qg., oliye oil), and mgectable
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such as preserving, wetting, emulsifying or suspending, stabilizing and/or

dispersing, agents, Aliemativelv.dhe-pelivednasedientmaxberin pgider 20

form, obtained by aseptic isolation of sterile solid or p .I(}/ophilization frc%rl;nmal
e

Sol BB LATSH RO EETEPS H AR S sTitaBioy tenie

e &7 Sterile,
2pyrogeh-femwates il ercompounde ckimwlsrossamnaedivi pacous or oily
formylatedfon LQRiG@br: of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
30 include Jozenges comprising active agents in a flavored base, usually sucrose and acacia or
tragacanthy; pastilles comprising the active ingredient in an inert base such as gelatin and

glycerin or sucrose and acacia; and mouthwashes comprising the active ingredientin a

suitable liguid carrier.

35 The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa

butter is first melted and the active component is dispersed homogeneously, for example,



administration to the epidermis as ointments, creams or lotions, or as a
transdermal 25 patch. Ointments and creams may, for example, be
formulated with an aqueous or oily base with the addition of suitable
thickening and/or gelling agents. Lotions may be formulated with an
aqueous or oily base and will in generat afso containing one or more
ertr)lulsifxti?r%g ents1 stz%ilizin agents, dispersing agents, suspending
agente PtcKke iRy S SRR B SIS R R e Ht B s envemmatdeed
topielals edienredtaten. anthie mbdifi. 30 include lozenges comprising active .
agents in a flavored base, usually sucrose and acacia or tragacanth;
pastilles,comprising. the active ingredient in an jnert base such as.gelatin
bnd g e 2E O Ry e er o B AL PR e

5 acVRmRgTRNenTrisar isuitsBRO ey sidcat ke, 35 sMiefeumposprigsohtiaining in
preritbineahtananay dediermulated fradminigiration as SURPESEOF8Sriate.
A low melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed
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vaginal 5 administratipn, Pessayies, tampons, ¢reams, gels, pastes, foams
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suspensions are apg]cbed.dlrectly o the nasal cavity by to conventional

means? for example, Wﬁﬁzgl%?gpapepr?%ll%ette or spray. The formulations
> may be provided in a single or multidose form. In the latter case of a

droppelbs pipgitendhis thaybemndhievedbyihe prtiertadiministarinp an
@rsion. In the
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25 controlled by a metered valve. Alternatively the active ingredients may be provided in a
form of a dry powder, for example a powder mix of the compound in a suitable powder
base such as lactose, starch, starch derivatives such as hydroxypropylmethyl cellulose and
polyvinylpyrrolidine (PVP). The powder carrier will form a get in the nasal cavity. The
powder composition may be presented in unit dose form for example in capsules or

30 cartridges of e.g., gelatin or blister packs from which the powder may be administered by
means of an inhaler.

When desired, formulations can be prepared with enferic coatings adapted for
sustained or controlled release administration of the active ingredient. For example, the
35 compounds of the present invention can be formulated in transdermal or subcutaneous
drug delivery devices. These delivery systems are advantageous when sustained release of

the compound is necessary and when patient compliance with a treatment regimen is



nitrogen, nitrous oxide, carbon dioxide or other suitable gas. The aerosol
may conveniently also contain a surfactant such as lecithin. The dose of
drug may be 25 controlled by a metered valve. Alternatively the active
ingredients may be provided in a form of a dry powder, for example a
powder mix of the compound in a suitablgspowder base such as lactose,
starch, starch derivatives such as hydroxypropylmethyl cellulose and
PORAAIRY Sy reRieme  PVR .sq*ﬁélpksw{wrta}memﬁwéf?ﬂwgbn dFathechigst skin-
cadhesiTbenlROWERS €O TRAS g Ay tiapreseaiedsinbdriHesedonm for
e le,in capsules ar 3 I} ., gelatin or blister packs from
e A e DR L R, R Micace
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5 Susfiatmied. OF leonikdieddelepsetadimipisitat cheeabthpoaetive igredigabldor
exampigaibe SAERMRMNES -G RIESERLIYEAIAN.Ca1R b farmialed in
transdermal of subcutaneous drug delivery devices. These delivery
systems are advantageous when sustained release of the compound is
necessahye ahd whentpatiprepentiplicatc euithablireatmie dosagifmensisin2ch
crycial; OPIBOLRGES I tansda Hnald alivery SY SImsae Jﬁg HY quantities of
att%chegvteocan Sé,(ir{]_;:l adlﬂ_?eslil\{gt%%ISid es;{.lcg_%?g Thbe compound o in%erest{]can &
alsoBe Combiiad with a pene ratfon ennancer, 6 gec preparation, the package
AZSREIHETY I8 SReP B SH RISPZIUHY). Bebrtifed eeie iaddetasipaps, and
Sypiefasaieasasted-pubiyiategshintal thess ubee enabdayap NS HIg el Ycachet,
or. Oinjection. -Fhe subdermal impl ncapsulate th mpound in
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e.g., polylactic acid. The pharmaceutical preparations are preferably in
15unit dosagerfariadldpisiekfeutivathe peepardtiosr Sossiathivide drintesuriited in

doges #pRtAINNG ARRLORIRIS AHARHES Al Od8e AGTINE.E R MRONEREN TR i
unjt %%gage form can be a acka%%(}}l preparation, the package containing

diSCHRESR FrATRE D SrEh STHIRSh PatiChr ASTHHEREME tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can be a

capsule, tablet, cachet, or lozenge itselhsorf fian be the appropriate

number of any of these in packaged form. 15 Other suitable

0 ) ; : . : .

pharmaceutical carriers and their formulations are described in

Remington: The Science and Practicea®Plearmacy 1995, edited by E. W.
MapiterMiagke BablishingnGenmalny, t9hedition, Easton, Pennsylvania.

EXAMPLE S 420530 MRS e PLISHIINNG AL ALNHIR0R:b 8o binding with

receptors
[glE)I}—Lysergic Acid Diethylamide {LSD) at membranes derived from HEK-293 cells

25 recombinantly expressing human 5-HT6. In brief, cell membranes prepared by
homogenization from HEK293-h5-HT6 cells were incubated with 2.2 nM [*HJ-LSD and

1

o

a range of concentrations of non-labeled test compound for 75 minutes at 37°C. Data

were analyzed by non-linear regression to logistic equation {1}, and ligand affinity was

determined by converting ICs; values so obtained to Ki using the Cheng-Prusoff equation
30 (2) (Cheng & Prusoff, 1973). The affinity of *H1-LSD determined from separate

saturation binding experiments in these membranes was 2.2 nM.

{max~ min)}{ 4]
IC, +[4}

levels of displaceable binding due to the zero and maximal concentrations of unlabelled

Equation (1) bound radicactivity = min-+ where min and max are the

competitor, A, respectively, ICs 1s the midpoint of the curve and Hill slope is constrained

35  to unity (as it is found not to vary significantly from this value).



Ligand affinity at 5-HT6 receptors was determined using competition
binding with [3H)-Lysergic Acid Diethylamide (LSD) at membranes
derived from HEK-293 cells 25 recombinantly expressing human 5-HT6.
In brief, cell membranes prepared by homogenization from
HEK293-h5-HT6 cells were incubated with-2.2 rim [3H] -LSD and a range
of concentrations of non-labeled test compound for 75 minutes at 37C.
Data were analyzed by non-linear regression to logistic equation (1), and
ligand affinity was de rm'gue by converting IC50values so obtained to Ki
uSing tioa thﬂg,—@rﬁsgfhﬁu{tion 30 (2) (Cheng & Prusoff, 1973). The
affinity of [3H] -LSD determihed from separate saturation binding
eXRRAIMBNISIN NESErMERDy BRes W peeRicisVd Eeruationt(l Jdporatien binding

radioactilty srains (max: IURIALUNGIE N DA MALAIL 106 AG00 1A, i
VIS ﬁd}sptl%ceab e binding due to the zero and maximal concentrations
5 othmidibneef thempebithed somRgyecirclsiHes & seits Yo BETiPtHe curve
argdilhsinfyis constrained 35 to unity (as it is found not to vary
significantly from this value). -27- Equation (2) IC50 = K3 (1 + K D where
the affinity of [3H] -LSD, KD, was, previously determine turation
pinding LK AEARE BB A R KO BT B S G e 2o¢
usibh (@l 2siviicatad iK kigieBithesifimitjeof Therdntabedipuscorapeiibd msan and
10 derived fiom-its & sbadefarminperaxpanimnealally oAdl tast and cotilund tested
- compounds were dissolyed. in 100% DMSO at 10 mM and diluted as
inafc%fg(f?ﬂ SRR B Blfrer. KI values are presented at the mean
and to standard deviation of 3 separate determinations each consisting of
the compound tested at each concemisatisie in duplicate. Example 2
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expressing human recombinant 5-HT6 receptor fused to Galg, or
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rectiriRartl-stably expressing human recombinant 5-HT54 or human recombinant 5-

HT,¢ receptors.

25 In all cases, cells were seeded 12-24 hours prior to the experiment on poly-D-Lysine
coated 96-well black/clear plates in DMEM or F12 cell culture media supplemented with
10% Fetal Bovine Serum. Culture media was removed by 4 x 300 pl exchanges of
surrounding media with Hanks balanced salts solution containing 10 mM HEPES, 2 mM
CaCl, and 2.5 mM probenecid using an EL405 96-well plate washer. Cells were incubated

30 1 hour at 37°C with the calcium sensitive dye, Fluo-3 AM (2.2 pg/ml). At theend of the
incubation, extracellular dye was removed by washing in the HEPES buffer described
above. Test compound was administered into different wells over a range of
concentrations {107 - 107 M), and response recorded for 1.5 minutes as a change in

fluorescence counts. At the end of this interval 5-HT (10 nM for 5-HT; or 5-HT 24, or 1



HT2c receptors. 25 In all cases, cells were seeded 12-24 hours prior to

the experiment on poly-D-Lysine coated 96-well black/clear plates in

DMEM or F12 cell culture media supplemented with 10% Fetal Bovine

Serum. Culture media was removed by 4 x 300 p.1 exchanges of

surrounding media with Hanks balance®8alts solution containing 10 mM

HEPES, 2 mM CaCl2 and 2.5 mM probeneci usin@ an EL4O§596_W8£ésolvedin )
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racellular dye was removed by washing in the HEPES buffer described
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nM for 5-HT6 or 5-HT2A, or 1 z8 nM for 5-HT2c) was added to all wells.

All test and control compounds were dissolved in 100% DMSO at 10 mM
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within-well response to ionomyein.(5 M. administered 15 at the end of all
15ag8tn'|dslte 5%%@?%%58%%%5&%&0#& 1‘E)ﬁlample 3 Affinity determination atthe

Dopamine D2 ,,Histamine Hi, Muscarinic Ml and M2 receptors 20 Ligand

binding affinities at the Dopamine DZErac@pto? were determined using

hurg CRPRIRRNIR2 I8LaPLAL AS-deschied in o randy @k AkaiP o a NERh)

. SCI, , 86, -9766. Affinities to the Histamine HI receptor
werésgB®R¥mined using guineatpig cerebellum as described in Dinj et al.,
2f\gents dighichiod 521660188, 18102 BindiHg HRIes I SteMEISERIS NPS
and, Mz recepiassers detepminedusingduintmandy eesorphinaniMbaddsd.,
M LRIt ACRIINGH 1€, RPIRCRANIES A0S FREA I ReNS &k Ahined using
guinea-pig cerebellum as described in Dini et al., Agents and Actions, 1991, 33, 181-184.

Binding affinities at Muscarinic M1 and M2 receptors were determined using human

25  recombinant M1 and M2 receptors, according to the procedures described in Dorje et al.,
1991, J. Pharmacol. Exp. Ther., 256, 727-733.

The affinity estimates of several exemplary compounds at various receptors are
compared to those of the non-selective 5-HT6/5-HT2A receptor antagonist compounds,

30 Olanzapine and Clozapine, and are summarized in Table 1.

Table 1
Receptor 5- 5 5- | Dopamine | Histamine | Muscarinic | Muscarinic |
Affinity HT6 | HT2A | HT2C D2 H1 M1 M2

(pKi)




1991, J. Pharmacol. Exp. Ther., 256, 727-733. The affinity estimates of
several exemplary compounds at various receptors are compared to
those of the non-selective 5-HT6/5-HT2A receptor antagonist compounds,
30 Olanzapine and Clozapine, and are summarized in Table 1. Table i
Receptor 5- 5- 5- Dopamine Histamine Muscarinic Muscarinic Affinity

16 HT2A HT2C D2 HIMI M2 _(PIG) -29- Cmpd 39.8 .89 7.2 <6 . <6 <6

FCORIbY 18]0.28 8.78:9.2/<6726 46 <6<Cmpd 32455 7.1 6.8%6 <65 <6
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aL.CD no4oE’(non7n(R 6-<6.5<6..0lanzapine 86 86 7.5 7.7
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Scopolamine hydrobromide was prepared daily and dissolved in saline.
Scopolamine HBr was tested at 0 ang=8mpiaglkg (=24 per dose),
adminigdissre rfsodijeatignaolume 1 mi/kg) 30 minutes before trial 1. Test
compoup‘gg e Pre, | dail issolved in sa , and the pH was
adjusted tonp 5 7 ngsl%n %&j)f ?\ﬁ?g’lgt iéaﬁsh%mgo%&le oA Were housed
SadiaEeAsd Br&ﬁ?%ﬁl I%velen %@@rbfa@@ééhedﬁmznm aaniralgipeed room

doseb(imjeotion Tinty me—éiceptkg)ieﬂmwmaaﬁmwmﬂ&f&ﬁtﬁ%um 8 18.00
betgm 0. malg Iﬂrl’g GExR ?&Eggdpagé %%:ecf‘ nﬂ?é 9 rrm% Cs?ewg SP test in different

Administratio lways given 1.p. (injection volume
TOOmS. g racg Isuc.% wasy pla%mg soﬁ[:l)y, prjowded background noise in all rooms. All

testing was done between 5.00 and 16.00 h.

16

Scopolamine hydrobromide was prepared daily and dissolved in saline,
Scopolamine HBr was tested at ¢ and 0.1 mg/kg (n=24 per dose), administered i.p.
(injection volume 1 ml/kg) 30 minutes before trial 1. Test compounds were prepared
daily and dissolved in saline, and the pH was adjusted to pH 5-7 using (0.1 N) NaOH.
15 The compounds were administered orally or i.p. over a range of doses to n=12-24
animals per dose (injection volume 1 ml/kg). Time of dosing prior to first trial {T1) can
be chosen to match the expected plasma Cmax for the compound. Administration was
always given i.p. (injection volume 1 ml/kg).

20 The object recognition test was performed as described by Ennaceur and Delacour,
Behav. Brain Res., 1988, 31, 47-59. This test measures the memory of an animal, by testing
the ability of the animal to recognize that there is a new object in its environment. The
apparatus consisted of a circular arena, 83 cm in diameter. Half of the 40 cm high wall
was made of gray polyvinyl chioride, the other half of transparent polyvinyl chloride. The
25 light intensity was equal in the different parts of the apparatus. Two objects were placed
1n a symmetrical position about 10 cm away from the gray wall. Each object was available
in tiiplicate. Four different sets of objects were used: 1) a cone consisting of a gray

polyvinyl chioride base (maximal diameter 18 cm) with a brass collar on top (total height



20 The object recognition test was performed as described by Ennaceur
and Delacour, Behav. Brain Res.,1988, 31, 47-59. This test measures the
memory of an animal, by testing the ability of the animal to recognize that
there is a new object in its environment. The apparatus consisted of a
circular arena,-83 cm in diameter. Half ofsthe 40 cm high wall was made
of gray polyvmyl chloride, the other half of transparent polyvinyl chloride.
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FIG. 1 shows the results of this study using two combined selective 5-HT6/5-FTT2A
receptor antagonist compounds, Compou'nd 18 {A} and Compound 3 {B). Ratswere
treated with Compound 18 (0.3, 1, 3 mg/kg po} or Compound 3 (0.1, 6.3, 1 and 3 mg/kg
1.p.) 90 or 60 mins prior to administration of scopolamine (0.1 mg/kg ip). The time each

30  animal spent investigating the novel and familiar objects in the arena during a over a 3
min interval, commencing 30 minutes after the administration of scopolamine, was
scored. The discrimination index (d2) was caiculated from (b-a)/(e+b), where aand b are
the time spent exploring the familiar and novel objects, respectively. Data were analyzed
by Anova. Data are presented as means + S.EM, (* P<0.05; ** P<0.01). Treatment with

35 Compound 18 at 0.3 mg/kg and 1 mg/kg doses and with Compound 3 at 0.3 mg/kg dose
showed statistically significant reversal of the memory impairment induced by

scopolamine.



FIG. 1 shows the results of this study using two combined selective
5-HT6/5-HT2A receptor antagonist compounds, Compound 18 (A) and
Compound 3 (B). Rats were treated with Compound 18 (0.3, 1, 3 mg/kg
po) or Compound 3 (0.1, 0.3, 1 and 3 mg/kg i.p.) 90 or 60 mires prior to
administration of scopolamine (0.1 mg/kgip). The time each 30 animal
spent investigating the novel and familiar objects in the arena during a
over-a 3 min interval, commencing 30 minutes after the administration of
scopolailineswasf scorddr fhdydisaminatiadniider(@d2)ovas caleulatediTs
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significant rgversal of scopolamine-induced. memory impairment Were
obSERBAYT #DL-100907 at 0.3 mg/kg dose and for Compound 32 at 3
mg/kg dose. Even higher levels of reversal of memory impairment were

seen in tambinatiensiteatioents ahMOL10090Z aNd.CRMAOUNG 32 @ ring T1
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mgikg MD ?LIE%C% and SMGIKY ompouﬁ&%“égﬁgﬂéé‘g&ﬁéﬁ§%§e‘j by al
25\Ne?égF@’tif%sﬁ§pfeﬁﬁt:wtp£§ i SeMonEdharnorpbrtdlmingobiect will be represented
by ‘a’ and 'V, respectively. The following variables were caleulated: el = al + a2, e2=a +
b hl=el-e2,dl=b-aandd2=dl/e2 {see Table 1). el and 2 are measures of the
total exploration time of both objects during T1 and T2 respectively. k1 was considered as
an index measure of global habituation of exploratory behavior from T1 to T2. 41 and d2
30 were considered as index measures of discrimination between the new and the familiar
objects. In fact, d2 is a relative measure of discrimination that corrects d1 for exploration
activity (e2). Thus, there should be no differences in d2 indices between experiments with
similar treatments at similar intervals. However, this need not to be the case for 41
because of differences in exploration activity.
35
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and T2. The time spent in exploring the two identical samples willbe
represented by "al' 25 and "a2'. The time spent in T2 in exploring the
sample and new object will be represented by "a' and "b', respectively.
The following variables were calculated: el =al + a2,e2=a+ b, hl=el -
e2,di=b-aandd2=dl/e2 (see Table;]). el and e2 are measures of the
total exploration time of both objects during Tl and T2 respectively, hl was

consideredias, grindex.measunepkalebalabityation of exploratory
behavipr from Ti to T2, dl and d2 30 were considered as index measures

of disclimipiatias: between the new and the familiar objects. In fact, d2 is a
relative measure of discrimination that corrects dl for exploration activity
(e2). ThisT theéré should be no differences in d2 indices between
experiments with similar treatments at similar intervals. However, this-
need nbt to be the case for dl because of differences in exploration
activity} 35 -32- TABLE 2 Measures involved in the object recognltlon test
Explorati 2 , _
hlppocampal sllces (CAI) 5 Long term potentlatlon (LTP) is a model for
learning and memory in the brain: Methads and substances that enhance
LTP usually result_in impro d cognltlv unct'n The purpose of the

5k rrer : ‘ Epaterand recota from intact hippocampal
sllces |§@hage@mcymt¢ahmwr{hm M@nﬁdé@b@ﬁ@&sndfmmwsm the brain.
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ob har I r nesthetized 15
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|n ac anesthesia chamber usin ane and oxygenated
air for a minimum of 10 minutes. Rats were anesthetlzed by halothane

and dedapifatentiaitinacguitobineaihesd dinbwasremdbved and plhoeelinMale
T T
mM Na a m uc u
P 63 SO G B ST A B 0L G Eretzed
di sjggcqmnppggl@@gﬁémsxa chamber using 2.5% haiothane and oxygenated air for a
minimum of 10 minutes.

Rats were anesthetized by halothane and decapitated with a guiliotine. The brain
was removed and placed in ice cold solution {120 mM Na(l, 3.5 mM KCl, 0.7 mM CaCly,
4.0 mM MgCly; 1.25 mM NaH;POy, 26 mM NaHCO;, 10 mM glucose) bubbled with
95% 0,/5% CO;. The same cold solution was used throughout the dissection procedure
to prevent transmitter release and minimize injury to the cells, and solution was
continuously bubbled with 95% C,/5% CO,; to maintain oxygenation to the brain. The

hindbrain was cut away with a straight-edged razor, and the flat surface of the forebrain

25  was glued to the pan of a Leica VT1000E vibratome with cyanoacrylate glue (Loctite).

350 pm shices were cut with the vibratome using low speed and high frequency vibration.
The hippocampus was dissected out from each shice with the cortex attached and placed
in a chamber containing recording buffer {120 mM NaCl, 3.5 mM KCl, 2.5 mM CaCl,,
1.3 mM MgCl,, 1.25 mM NaH,POy, 26 mM NaHCOs, 10 mM glucose) perfused with

30 95% O3/5% CO,. Shices were allowed to incubate at room temperature in the holding

chamber for at least one hour prior to recording.




to prevent transmitter release and minimize injury to the cells, and solution
was continuously bubbled with 95% 02/5% CO2 to maintain oxygenation
to the brain. The hindbrain was cut away with a straight-edged razor, and
the flat surface of the forebrain 25 was glued to the pan of a Leica
VT1000E vibratome with cyanoacrylategglue (Loctite). 350 am slices were
cut with the vibratome using low speed and high frequency vibration. The
hippocampus was dissected out from each slice with the cortex attached

a@&@gﬁ%&ﬁﬁ%‘chamber containing recording buffer (120 mM NaCl, 3.5

mM K 5 CaCl2, 1.3 mM,MgCl2, 1.25 mM NaH2P
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(220 mM NacCl, 3.5 mM KCl, 2.6 mM CaC12, 1.3 mM MgC12, 1.25 mM

NaH2RQ4 26 MV NaHGQZ: 0. Qlucasl matiicatepuithnleA2dhie

CO2, at a rate of 1-2 m|/min, Schaffer cqllateral-commissural fibers were
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Responses were evoked every 20 seconds, unless otherwise specified.
Pipettes were pulled from borosilicate glass capillaries (type 7052 from

World Pipprectetonomisiirerhermitisatodnantarilane tmefiiohessord

15 1.5{deRich Mehesimiengih. nd e pipeted @GubehsMGitkiidnde) ey enfitlegth.
with a solution containing 120 MM NaCl,. 3.5 mM.KCl, 2.6. mM 12,.1.
RPURGRELS: 35 NI E O S R KA 20 Con it oo Rt
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perfo Lnégdlusin% 20 %i(oggtg{g ge(gooagg%lgi{ger tQ{Igered at 2 kHz, and
arﬁif&ﬁgz YoftTnewith programs written in Visual Basic and Microcal

2t Origin. The initial slopes of the fEPSPs were measured unless otherwise

noted. Ratariiare wxRIpasemhas wsiegantixGiMh 260 ondiierfipoténtialibiz, and

(LTE) was induce B2 weal IRtk s.CoRalatng: of QMficrocal Origin. The initial
slopes of the fEPSPs were measured unless otherwise noted. Data were expressed as mean
+/- SEM.

25
Long-term potentiation {LTP) was induced by a weak tetanus consisting of one

train of 50 Hz stimulation lasting 500 ms. Data were normalized to the baseline response
before induction of LTP. Compounds were applied following establishment of a stable
baseline response. FIG. 3 shows the results of this study represented as carrent recordings

50 (A)and in a bar chart (B). Increase in long term potentiation by selective 5-HT2A
receptor antagonist, MDL-100907, but not selective 5-HT6 receptor antagomnist,
Compound 32, shown as increase in stope of field excitatory post-synaptic potentials
(fEPSP) relative to pre-tetanus baseline (A). Mean increase in fEPSP over pre-tetanus
baseline in hippocampal stices treated with MDL-100907, SR46349B, Olanzapine,

35 Compounds 3, 18 and 32 (B). Difference between effect of compound and animal

untreated control {determined in slices from same animal) was analyzed by Students t-



train of 50 Hz stimulation lasting 500 ms. Data were normalized to the
baseline response before induction of LTP. Compounds were applied
following establishment of a stable baseline response. FIG. 3 shows the
results of this study represented as current recordings 30 (A) and in a bar
chart (B). Increase in long term potentiatisn-by selective 5-HT2A receptor
antagonist, MDL-100907, but not selective 5-HT6 receptor antagonist,
CopHp OIARREETPISHBIAS ARcHCIBASE M s 0 penetdidl & &t Brshpusisgrsapticshow
poientialisc RS Pirstalivie: tooprestetanifehasehide Ak Meamiankease in
fEPSP over pre-tetanus baseline in hippocampal slices, treated with
MDL-100907, SR46349B, Olanzapine, 35 Compounds 3, 18 and 32 (B).
Difference between effect of compound and animal untreated control
(determined in slices from same animal) was analyzed by Students t -34-
test. Data are present as mean and S.E.M., * denotes p < 0.05. Bar charts
in graph B show mean increase in fEPSP slope -20-40 min after the end
of tetanic stimulation. - 35 - CLAIMS 1. The use of a combined selective
5-HT6(5-HT2A antagonist wherein said compound has an affinity for the
5-HT6 receptor with pKi value of greater than or equal to 8, an affinity for
the 5-HT2A receptor with pKi value of greater than or equal to 8, and has
a selectivity of at least 30 over the dopamine D2 receptor, the histamine
HI receptor, and the muscarinic Ml and M2 receptors for the manufacture
of a medicament for treating a disease state associated with a cognitive
disorder. 2. The use of claim | wherein the cognitive disorder is selected
from the group consisting of Alzheimer's disease, degenerative disorders
associated with learning, learning disabilities, memory or cognitive
dysfunction such as mild cognitive impairment, age-related cognitive
decline, cerebral senility, vascular dementia, AIDS-associated dementia,
electric shock induced amnesia, memory impairment associated with
depression or anxiety, cognitive defects in Parkinson's disease, Down's
syndrome, stroke, traumatic brain injury, Huntington's disease, and
attention deficit disorder. 3. The use of claim 1 wherein said compound
has a further selectivity of at least 30 over the 5-HT2C receptor. 4. The
use of claim 1 wherein said compound is selected from the group
consisting of Formula I, Formula Il, Formula lll, Formula IV, Formula V,
Formula VI and Formula WE 36 -
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CLAIMS

The vse of 2 combined selective 5-HT6/5-HT2A antégonist wherein satd compound has
an affinity for the 5-HT6 receptor with pKi value of greater than or equal 10 8, an affinity
for the 5-HT2A receptor with pKi value of greater than or equal to 8, and has a selectivity
of at least 30 over the dopamine D2 receptor, the histamine H1 receptor, and the
muscarinic M1 and M2 receptors for the manufacture of 2 medicament for treating a

‘disease state associated with a cognitive disorder.

The use of claim 1, wherein the cognitive disorder is selected from the group consisting of
Alzheimer's disease, degenerative disorders associated with learning, learning disabilities,
memory or cognitive dysfunction such as mild cognitive impairment, age-related
cognitive decline, cerebral senility, vascular dementia, AIDS-associated dementia, electric
shock induced amnesia, memory impairment associated with depression or anxiety,
cognitive defects in Parkinson's disease, Down's syndrome, stroke, traumatic brain injury,

Huntington's disease, and attention deficit disorder.

The use of claim1 wherein said compound has a further selectivity of at least 30 over the

5-HT2C receptor.

The use of claim 1 wherein said compound is selected from the group consisting of

Formula I, Formula II, Formula III, Formula IV, Formula V, Formulz VI and Formula
VII: '



Formula IV - 37 Ris R's R17 so O Ar(Is)/ Formula V; Rib)u R2, SIv O
Raz Ark/ N/ R25 N\Rw F23 F2 FormulaV -l R29 Rx i NR27 Y Fes X
~Rj)cil O (RIs) Formula VIl wherein YisCorS; mis 1whenYis Cand mis
2when Yis S; nislor2; p is from 0 to 3; gisfrom Ito3; tisfrom Ito3; u is

from 0 to 3; visfrom I1to3; wisfrom Oto4; xis Oor 1;
- 36 -

R}D
!
®’R C)2< / (CR'RT),
R*
o, *w/*

2/2

Formula I;

Formula [I§;

o\s |
3) \ 12

Formula [V



38 -yisfrom1to4; Zis-(CRrRb) or -SO2-, wherein r is from 0 to 2 and
each of R'and Rb is independently hydrogen or alkyl; X is CH or N; A'is
-NR3- or -0- wherein R3 is: hydrogen; alkyl, acyl, amidoalkyl, hydroxyalkyl
or alkoxyalkyl; At is optionally substituted aryl or optionally substituted
heteroaryl; G is -0-, -S- or -NR --wh¥fein R is hydrogen, Ci-6allcyl,
Cl-6alkylcarbonyl or C1.6 allcylsulfonyl; J is a bond, -C(=0)-, or -SO2-;
each R'independently is: halo, alkyl, haloalkyl, heteroalkyl, alkoxy, cyano,
S(O)s R, -C(=0)-NR'Rd, -SO,-NR"'Rd, -N(R")-C(=0'-Rd, or -C(=O) R’,
wherein sis from 0 to 2 and each of R_and R&'is independently hydrogen
or alkyl; R2 is: aryl or heteroaryl; each of R4 ar;‘\_d R5 is independently
hydrogen or alkyl, or one of R4 and RS together with R3 and the atoms
therebetween or with their shared ca y form aring of 3to 7
members that optionally in@Ltzi%b _ oxygen heteroatom; each
of R6, R7, R8, R9 and R1Q ig o'“-- ydrogen or alkyl, or one of
R6 and R7 together with ﬁ@la el thé atoms to which they are attached
may form a cycloalkyl ring of 3 t6 7 members, or of R6 and R7 together
with the atoms to which they are aftanheld ¥nay form a cycloalkyl ring of 3
to 7 members, or one of R6 and R/ together with one of R8 and R9 and
the atoms to which they are atta may }garm a cycloalkyl ring of 310 7
members; R" and R" ea@,hﬁmd Jefttly is hydrogen, Cl-6alkyl,
C,-salkoxy-Ci-salkyl, or hyére 6 alkyl,'or one of R" and R12 is
hydrogen or Ci-6 alkyl aad the otiterig,€E- 6a|ky|c;1§kf6nyl, C3-8
cycloalkyl, aryl-Cl-6 alkyl, hydroxy, or & fires or six<membered heteroaryl
or heterocyclyl that contains one or two nitrogéns, ofR" and R"Z together
with the nitrogen to which they are attac ma$ form-a three- to seven-
membered ring that optionally contains an additional heteroatom selected
from N, 0 and S, or Rrl and R" todeffBHaitH the nitrogen to which they
are attached may form a guanidpﬁ\lggroglzp, an amidinyl group, a carbamyl
group, or a urea group; each P.13 i rjjrfdependently C,.6a k-y , hydroxy-C;

_6alkyl or Cl_balkox_y-C;-6alkyl, ji{ﬂz?
Y1 RZB

= %
(R'); l \/:o
N

Ny FGin
L@
Formula VII
wherein
YisCor§;
mislwhen YisCand mis2 when Yis §;
nislor2;
pisfrom0to 3;

‘g 1s from 1 to 3; -
tisfrom it0 3;
u is from O to 3;
visfromito3;
wis from 0 to ¢;

xisOorly



or two of R13 together with the atoms to which they are attached may
form a C4.6 carbocyclic ring, or one of R13 together with one of R" and
R12 and the atoms to which they are attached may form a five or
six-membered ring; R14 and R15 each independently is hydrogen or alkyl,
or one of R14 and R15 toge__thre,r8 with one of R" and R'2 and the atoms to
which they are attached may form a five or six- membered ring; each R16
is independently halo, alkyl, haloalkyl, cyano, -S02Rf, C(=O)-NReRh, -
SR9;s-&d=Q):R8, wherein each Rf, Re and Rh and is independently

hydroge raI 7 and 18 each lndep ndently is hydro r alk

o R17 arfd @’b (6 ks IO WHER R 48 6%% @Y%raafﬁ& i
RlﬁléenntrRlzﬁtbratgtimgtep@'rﬁlemly is hydrogen or alkyl, or one of R19 and

R20 is hydyog gnd the other is an optionally substituted heteroaryl, or

R19 and R2 tQ e;her with the nitr gen to which they are attached ma

form an ‘n%%gﬁsup‘? W&Fé%ﬁouﬁ Y GRRERARYP GG TSR age: iy droryallylo:
sixathempideykd ring that optionally includes an additional heteroatom

selected from QN 202, A &%Bo% ANELRA0 ﬁlt%ﬁﬂ&&’%&@ré&%mb

together with the atoms to which they are attached may form a five- or

six-memieieding® tr?éréﬂﬁ.onehmﬁb deBYSRCsaB fondiHe fersaliginarbonyl or Crs
selgetealfiemi,0, N and S; R21 and R"" each independently is hydrogen or

alkyl, or '??s and.| IgZ%thﬁthgg vxgEh the carbon atom to which they are

attached ‘may form a carbocyclic nng of four to six members; R23 and

R24 each independently is hydrogen or alkyl; R25 an d R26 each

independ@mﬂﬂkiﬁ@ﬁﬁ@@ﬁﬂﬂﬁﬂsyhﬂ@%m M&ghmdmg)g?(m KRy,
and gg‘Gﬁtog rSII wﬁﬁlﬁcgdﬁdﬁ@\eﬁ eﬂ&h}:‘ @( g s aﬂf ,_‘(9{#2 Pherein s i

nitrogen to’ hey are attached may form a

fodForm/@ f@r?swﬁrﬁ?eh%?earmﬁ tﬁaﬂéﬁtﬁﬁﬁaﬂ%ﬁm@r@égraw aldional
heteroatom selaﬁtedaﬁr}e)m:&.etdran@ls or one of R25 and R26 together

with one of R ther w eatoms to ti’\c‘h they 5
attached ma Irerdnqa%grallr%g olflgtg to SiX %é’mf)’e?é‘ %A NRE 0 9 Rg and R ogether
-CRIPR éﬁféiceaiqivﬁébéﬁ%m%enydtfo\geh BeiAgATed ATtRpIRATERT LTSS 0f3 to 7

or adigylbdRFHis hiylrogan. fitiades alkh dayvd myxeea ikt 26m; and R

together wit atom.iopwhichthey are attache form a ee 1o )
Six- ry'nember% Igfélqgga goggbsé:l}%teéynnf?ha%opt Or'r%y IE;ﬂﬁﬁes A £%13ne of R and
feda

helereatshsrse ROIGTRNEP @mﬁhéhw-mmﬂc 8 rex frmymeraipplicy ring
R,dR3and Regaeh peeprhgentty isghydrogenes atiuk KamaniRz%eaehiched

Inde:? e%gr%nél aﬁ( 'i%g'x ?5 %oky tembers, or one of R® and R’ together with one of RE
and R® and the atoms to which they are attached may form 2 cycloalkyl ring of 3 t0 7
members; |

R and R* each independently is hydrogen, C;salkyl, C;.galkoxy-C;_salkyl, or
hydroxy-C,.s alicyl, or one of R*' and R is hydrogen or C; salkyl and the other is C,.
salkylcarbonyl, Cs cycloalkyl, aryl-C, ¢ alkyl, hydroxy, or a five- or six-memberec
heteroaryl or heterocyclyl that contains one or two nitrogens, or R'! and R together with
the niuegen to which they are attached may form a three- to seven- membered ring that
optionally contains an additional heteroatom selected from N, O and §, or R'' and R
together with the nitrogen to which they are attached may form a guanidinyl group, an

armdmyl group, a carbamyl group, or a urea group;
each R” isindependently C, Dalkyl, hydroxy-C; galkyl or C,_salkoxy-Calkyl,



- 40 R29 and R30 each independently is hydrogen or alkyl, or R29 and
R3 together with the nitrogen to which they are attached may form a four
to seven-membered optionally substituted ring that optionally includes an
additional heteroatom selected from 0, N and or one of R'29 and R'0 and
one o' R27 and R22 togetherwith the atoms to which they are attached
may form a four to seven-membered optionally substitued ring that
optionally 2 9 includes an additional heteroatom selected from O, N and

S, or one®fiRe afil' 3Rgtegethehwithddand ecatemsde whichthewaferm a Cy
attached. may.form a four-to sevepn- membered gptionallyi:substituted rin -
i i et SRR b bt el s M

or S efeRPT- IR GoaRRdE of RE-amanRRa®Fether with the atoms to

which they ygdattachesi iRy deimalfquria-sgyveBragmbared utkthahd RY together
optio_rh}lallx ir@lude%1 %I’ﬂ-: adgigg)na%l hetteroz%é[locw 8%elected fr%llmdo, N and S; & -
and eop 3 a@@utlcaﬁ)x} acceezb%%fe A EH IR S A et & 1 jove OF s
of chambaredwingrein said compound is selected from the group consisting

of Formulg, IE@EET}H!?eélaer@HW}?aMaﬁ@ﬁ%@%ﬁ%f&ﬂ&%@@fg@{%émw, -
is1,uisO,.

and Formula 68,9 1 VIl whergin Y, isC.mis1,nis1,ais2,t )

& SRR e FroR R R SR A R SR geRo’

6 . The uBé ehd/Bifresh, indkenwinesdin icondpogrosadiatboel framd the together may
OraURLCORSISHAG QL #-LhgazylL-metipy: 8-piperazin- I-yl-d-T-I-benzo (1,4)
gi(;i)lgr-: ] ?%@ﬁ%fﬁéﬁ%gﬁogﬁ?p%%gﬁ g%ﬂgggen or alkyl, or one of R and R¥ is
4-bedzyied-pigatazithbyisas-bbeeralt diptazhedhaeegaryl, or R and R® together
4'%{&%@59@6&%&2@&&&(%@;&&%@;&%&%& f&%@%ﬂ%]ﬁﬁ%éﬁ@ R&rea group, a
4-(3-chloro-benzyl)-6-fluoro-8-piperazin-l-yi-4H-benzo(1,4]oxazin-3-one, , ..

4- @ PRIGRS BB 22 iR P B rAZRS %mw@a [Rpfdes 2n additional
oxazier@:oneseide(3 Ghior6:0é arglf.2:2 chandthl BpRBragimole of R and R
'yliég!:tg%vgh(gi@ltgﬁﬁd%wiﬁiﬁ?%ey are at@aci%edl ma tf)or_m a five- or six-membered ing
SRS N G 8 PSRRI eI By © S0
1,4]oxazR=30h8;” 4o (3-Fidaroroenzyl)2R dtrimetiyi-SpRfema R together with

l'yﬁxﬁépwgoﬁ@)%ﬁéﬂ 't%'e?%?e attached may form a carbocyclic ring of four to six
1-(3-Fluoro-benzyl)-5-piperazin-I-yl-1,4-dihydro-benzo(d]

[1,%5%5???1’-2-0%, 1-(3-Fluoro-'oenzyi)-%-methyl- 5-pinerazin- |

-vi-3,4-iapdraniHRginadolini@remizntly is hydrogen or aliyl;

6-Fluoro (3 HuyorQRenzylsend - AnetYaBsRERe LAz fodwkhbrAzRlod L ch, .-

oxl%%llplig-wherein R/, R* and R™ each independently is hydrogen or alkyl, or R* and R®
together with the nitrogen to which they are attached may form a four, five or six-
membered ring that optionally includes an additional hetercatom selected from G, N and
S, or one of R* and R2° together with one of R** and R2* together with the atoms to which
they are attached may form a ring of four to six members;

X; is -NR"-, -O-, 8-, -CR°RF~, or =C{O}~ wherein R" is hydrogen or alkyl, R® is
hydrogen, fiuoro or alkyl, R? is hydrogen, fluoro, alkyl, hydroxy, or alkoxy, or R® and R
together with the atom to which they are attached may form a three to six-membered
ptionally substituted ring that optionally includes a heteroatom selected from O, N and §;

Y, is -O-, -NR%, or =CR'R’-, wherein R%, R and R’ each independently is
hydrogen or atky};

2% and R® each independently is hydrogen or alkyl;



L8]
.

one, 6-Fluoro-4-(4-fluoro-benzyl)-2,2-dimethyl-8-piperazin
yl-4H-benzo(1,410xazin-3- one, 41 -
4-(3-Chloro-benzyl)-6-fluoro-2,2-dimethy]-8-piperazin-1-yl-4H-benzo[1,4]o
xazin-3- one,

1-(3-Chloro-benzyl)-5-piperazin- 6y|;3,4-dihydro-IH-ouinazoIin-Z-one,
1-(3,4-Difluoro-benzyl)-5-piperazin- I-yl-3,4-dihydro-iH-quinazolin-2-one,
1-(3-Fluoro-benzyl)-5-piperazin-I-yl-3,4-dihydro-IH-quinazolin-2-one,

1-(4-Flugro-henzyl)-5-pi -3, LERG ] nazolins2-Bepgether with
1-(4- Clﬁzi%r % f)) plpégr%é%rll&gl%b %ﬁ%ggﬁgle ullnazolln

%&E*u@mmmmmmcaﬁﬁéw%rmamm Gyl y%o@ﬂ?mﬂ?

ben%ﬁﬁ roptionally mciuaes an additional heteroatom selecte from O, N and
oro-

Ieklfony] b8; Ye3brlinydvaidtthe
kfeﬁggfxf g}&azﬁ% g )ne Bt J.? ¥ t@égﬁ@z\lﬂth 5 v are

BulFlHiorD AafAidtuorokpiemyisisomap 2 2edi ARIATRE SHRSHI S ‘i‘%ﬁ t%f’zi %ﬁmmﬂ?’
dro 2hL: be%é.gf% AXAZNEatom selecred from O, N and §, or one of R¥ and R

ﬁ;i uoroaﬂw%uoro %gggglg%gulfo JZ)I fégeggpggw SRIREKAIA, o four to seven-

Q:Eék&@é@e&z(écfmmmﬁmwma hat enweBz opipdss R RR P o™
0.2H. Penzo lln Nk of R and R* and one of R' and R® together with the
dmﬁZQMﬁﬁ ﬁ%ﬂsg}dé?)égrrgab%%% Jq membered ring that optionally
C}I[ZL@EJ: ﬂ%@fﬂ&ﬂﬂk&tﬁmw&$m@m&z?é[@4]dmxm 2-(S)-yl]-meth

amine, (7- Phe fon attahyela-skits thereof.
amﬁgﬁfﬁm (e ‘%ﬂ &;frfg]%%%ﬁ e sklts there

tetrahydro pyr|m|d|n -2- yI) amine, o
ﬁﬁf@%aﬁgayh-l@ma@mmma@mmed from the group consisting of
methylgh}gdé é?gil%ﬁ 1H lmlﬂaf,&lzguyg)mgmm V, Formula VI and Formuia

1213, etrahydro naphthal ImethyD-guamidifiegs, r% R'®
3’\(& E&h&ra;ﬂs‘ﬂﬁﬁiﬁytnllsz 13ntig Ay Hrohaphth: ’Iée‘h Ny r;)B;Eop?gnglmldme

?ylﬁuéfqulﬂ%ge%@f@wdro naphthalen- | -yl)-methylamine,
(6R Pheny sulfonyl-1,2,3,4-tetrahydro-naphthalen-I -ylmethyl)-methyl

-amine, N-(6- Phenylsulfonyl -1,2,3,4-tetrahydro-naphthalen-1-yIm "
-acgpiamtidingsizy S, wherein said compound 5 et Hota e grdud ela¥iing of:

[6 (ZTIS%Oro&&ggy@lﬂf@é})g&ﬂ_ﬁqﬁ*@{eﬁahwﬂ kot axpirthatetia -yl

i-&—«.hmromenzﬂ}a—o—methexv- -piperazin-1-yi-4H- -benzo{1,4loxazin-3-0ne,

4-benzyi-§-piperazin- 1-yi-4H-benzo{ | ,4]oxazin-3-0ne, |
4-{4-finoro-benzyi}- -6-finoro-8-piperazin-1-yl-4F- -benzo(1,4]oxazin-3-one,
8-piperazin-1-vi- -4H-benzo!1,4]oxazin-3-one,
~yi-4H -benzo(1,4] oxazin-3-one,

-yi-4H-benzo(1l, 4]oxazin-3-0ne,

4-(3-chloro-benzyl)-6- fuoro-
4-(3«F1uoro-oenz§rl) -2.2-dimethyl-8-piperazin-1
4-(3- -Chioro-benzyl)-2,2- dimethyl-8-piperazin- H
4-Benzyl-6-fluoro-2,2- -dimethyl-3-piperazin-1-yl-4H
4-Benzyl-2,2,6-rimethyi-8- mveramn-i—yl—éﬂ—aenzolldloxazm 3-ome, o
é-«(B-Pluoro-‘Demyi)-2,2,6-mmemyi 8-piperazin- 1-yi-4H-benzofl, i}c?xaimn:»—one,
1-(3-Fluoro-benzyl )~ 5-piperazin- 1-yl-1,4 4-dihydro-benzo[d][1,3joxazin-2-0n¢,
4-dihydro-1H-ginazolin-2-one
-4H-benzo(1,4)oxazin-3-

-benzo{1,4]oxazin-3-one,

1-{3-Fiuoro-benzyl)-7- -methyi-5-piperazin-1 1-vi-3,4
§-Fluoro-4-(3-fluoro-benzyl}- -2 .2-dimethyl-8-piperazin-1-yi

one,

‘ i Derazin-1-vi-4H-benzo{1,4]oxazin-3-
6-?11101‘0-4'(4—-5301'0-DEBZY}.}—Z,E-CllmEtthﬂg-—plperazm 1-yi-4H-benzo{1,4]

CILE,



6-Phenylsulfonyl-4-piperidin-4-yl-3,4-dihydro-2H-benzo [ 1,4] oxazine,
1-(7-Phenylsulfonyl-2,3-dihydro-benzo[1,4]oxazin-4-yl)-2-(4,5-dihydro-IH-i
midazol-2- yl)-ethanone, 7-Phenylsulfonyl-4-piperidin-4-yl-3
4-dihydro-2H-benzo[1,4]oxazine, 42 -
7-PhenylsuIfonyl-4-pyrrb|iéli1n-3-yl-3,4-dihydro-2H-benzo[1,410xazine,
1-Benzyl-4-piperazin- | -yl-1,3-dihydro-benzoimidazol-2-one,
1-Benzyl-4-(2-mgthylamino-etho)cy)-1,3-dihydro-benzoimidazol-2-one,
SNE AR A DB TR- - B dr R BEFF R AST-D B8 L sereif >
@harmaceutically acceptable acid addition salts thereof. 7. A

pheasmaseulical sompasition for irealing, adisease slals Rssediaied with a

cognitive disortler comprising an effective amourt a combined selective
g tarfrrroR el pioP Brragtrist wieldiydsid EompPeatd hasoRs affinity
fopth sl spgeptapwiiipiKiyvalued ol greater- thar o5lpgoalie, 8, an

affinity for the 5:HT2A receptor with pKi value of greater than or equal to
R Ly A e A0 L HoBAAE 6 adopior the

Thidtérhiere Hexedestaiparadithe- rndstaiirid H landi i rebaptorseand a
plrrmaceutiealideseniahie dxeipigns- Sptheiphasnacetiivar catiposition
b%&lﬁwf wherein said compound has a further selectivity of at least 30 -
over the SH12C receptor. 9 . The pharmaceutical composition of claim 7
“nerbinrsarbeoimpdema i3 eimearSrrinEagrol cdrisiiikg B Formula
Herze[Mjl:Abiformula lll, Formula IV, Formula V, Formula VI and Formula

iR N GORSC) NGRIRTY xR ORA(RULB.APZ Fmiaidn
benzo[1,4]oxazine,
6-Fluore-4-(3-fluoro-phenylsulfonyl)-2,2-dimethyl-§-piperazin-1-yi-3,4-dihydro-2H-
benzo|1,4]oxazine,
6-Fluoro-4-(4-fluorophenylsulfonyl)-2,2-dimethyl-8-piperazin-1-yl-3,4-dihydro-2H-
benzo[l,4}oxazine,

[7-(3-Fluoro-phenylsulfonyl}-2,3-dihydro-benzo[ 1,4] dioxin-2-(R}-ytmethyl] -methyl-
amine,

C-[7-(3-Fluoro-phenylsulfonyl)-2,3-dihydro-benzo[ 1,4]dioxin-2-(S)-yl}-methylamine,
- (7-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen- 1 -ylmethyl)-(5,5-dimethyl-1,4,5,6
tetrahydro-pyrimidin-2-yl)-amine,

(G-Phenylsulfdnyi— 1,2,3,4-tetranydro-naphthalen- 1 -ylmethyl)-(4,5-dibydro-1H-
imidazol-2-yl}-amine,
N-(6-Phenylsulfonyi-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl}-guanidine,
3-(6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthdlen-1-yl)-propionamidine,
C-(6-Phenylsulfonyi-1,2,3,4-tetrahydro-naphthalen- 1-yl}-methylamine,
(6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yimethyl}-methyl-amine,
N-(6-Phenylsulfonyl-1,2,3,4- tetrahydro-naphthalen- 1-ylmethyl}-acetamidine,
2-[6-(2-Fluoro-phenylsulfonyl}-1,2,3,4-tetrahydro-naphthalen-1-yl} -ethylamine,
6-Phenvisuifonyl-4-piperidin-4-y1-3,4-dihydro-2H-benzo!1,4] oxazine,
1-(7-Phenylsulfonyl-2,3-dihydro-benzo 1,4} oxazin-4-yl}-2-(4,5-dihydro- 1H-imidazol-2-
yi}-ethanone,

7-Phenylsulfonyl-4-piperidin-4-yl-3,4-dihydro-ZH-benzo{1,4] oxazine,



(ROR'C)\ (CR'R7g4 A (RoY fN/(O) R2~IZ Formulall; R10I N RR7
X R5 R4 R)P R2 Formula lll; O O Rio R15 Ris O~SIN Ar//G (R13
R12 (R~s)u Formula IV His R10 I R" N23 Ar (Kie Formula V; 44 /R2"
OS O\(~,R22 Ark N~ R2' /~t\x R23 Rea

- 42 -

7-Phenylsulfonyl-4-pyrrolidin-3-yl-3,4-dihydro-2H-benzo[ 1,4]oxazine,
1-Benzyl-4-piperazin-1-yi-1,3-dihydro-benzoimidazol-2-one,
1—Benzy1‘4~(anethylamino—emoxy}~1,3-dihydro~b'enzoifnidazol»2m0ne, and
1-Benzyl-4-piperazin- 1-yl-1,3-dihydre-benzoimidazol-2-one;

and the pharmaceutically acceptable acid addition salts thereof.

A pharmaceutical composition for treating a disease state associated with a cognitive
disorder comprising an effective amount a combined selective 5-HT6/5-HT2A receptor

| antagonist wherein said compound has an affinity for the 5-HT6 receptor with pKi value
of greater than or equal to 8, an affinity for the 5-HT2A receptor with pKi value of
greater than or equal to 8, and has a selectivity of at least 30 over the dopamine D2

receptor, the histamine H1 receptor, and the muscarinic M1 and M2 receptors, and a

pharmaceutically acceptable excipient.

The pharmaceutical composition of claim 7 wherein said compound has 2 further

selectivity of at least 30 over the 3-HT2C receptor.

The pharmaceutical composition of claimn 7 wherein said compound is selected from the
group consisting of Formula I, Formula II, Formuala III, Formula I'V, Formula V, Fermula

VT and Formula VII:
10

R
(R9R3C)2< >(CR6R7)q

X o
A’\YO\%RA
R |
( )Q—DL\/’\ Y
NTS

|
F{2,/2

(O

Formuta [;



Formula VIR29 R30 N R9 Y Rea X, (R'jp\~0o N (Rie 1-6 Formula VII
wherein YisCorS; mislwhenYisCandmis2whenYisS; nis1or2;
pisfrom Oto3; gisfromlto3; tis from Ito 3; uisfrom Oto3; v is from Ito 3; w
isfrom0to 4; xis 0 or1; yisfrom Ito4; Z is,-(CR'Rb),- or -SOz-, wherein r
is from O to 2 and each of R' and Rb is independently hydrogen or alkyl; X
is CH or N; A is -NR3- or -0- Wherein-R3 is: hydrogen; alkyl, acyi,
amidoalkyl, hydroxyalicyi or alkoxyalkyi; Ar is optionally substituted aryl or
optionally substituted heteroaryl; 45 G is -0-, -S- or -NR"- wherein R" is
hydrogen, Ci.ballcyl, C1_6allcylcarbonyl or CI-6 allylsulfonyi; is a bond,
-C(=0)-, or -SO2-; each R1 indeperfdently is: halo, alkyl, haloaliyl,
heteroalkyl, aikoxy, cyano, S(O)S R]; -C(=0)-NR'Rd, -SOS-NR'R6,
‘N(R'}-C(=0)-Rd, or -C(Z@gsig)i,v\(her\eipc%‘ﬁv)q

/~
X . =k
A
(R); )
T/ o0,
- Z
a2
Formula II;
R!D
{
R N R
R* R
X
o R
jéﬂat
1 N
(R"; |
Z\Hg
Formula [11;
R q*® 11
o] O R
Oxll S
g N\
7 1 12
M e L
Formula IV
a8 ?19
r'7 . N\Rza
oull
g
v
Ar .
(R

Formula V;



from 0 to 2 and each of R™ and Rd is independently hydrogen or al-y!; R2
is: aryl or heteroaryl; each o° Rs and R5 is independently hydrogen or
alkyl, or one of R4 and R5 together with R3 and the atoms thereberween
or with their shared carbon may form a ring of 3 to 7 members that
optionally includes a nitrogen er @4/gen heteroatom; each of R6, R7, RS,
R9 and R10 is independently hydrogen or alkyl, or one of R6 and R7
together with R10 and the atoms to which they are attached may form a
cycloalkyl ring of 3 to 7 members, or of R6 and R7 together with the
atoms to which they are attached™may form a cycloalkyl ring of 3 to 7
members, or one of R6 d'ﬂ?? ogethd
atoms to which they are attashigo
members; R1' and R"- eagh indepefitie
cozy-Cl-6aliyl, or hydroxy-C,.6 alkyl, oo f Rin{pd R12 is hydrogen or
C1.6 alkyl and the other is C1. 6alkylcdrbonypic3-8 Bf/scloalkyi, aryl-C;-6
alkyl, hydroxy, or a five- or six-membered &tergaryl or heterocyclyl that
contains one or two nits ogens, or R1"' and R" together with the nitrogen
to Which they are attached may forf®™@Hee¥l to seven- membered ring
that optionally contains an additigeal hetggoatom selected from N, 0 and
S, or R"and R' together with the nit n to which they are attached may
form a guanidinyl group, an amidinvt groug, a carbamyl group, or a urea
group; each Ri3 is independently G cyl, hydroxy-Cl-6akkyl or
Cl.6all-oxy-Cl-6allyl, or two of R13:togethéer with the atoms to which they
are attached may form a C".6 carh cycli;g1 ring, or one o_"R'3 together
with one of R11 and R" heé atoms to w,hmle) they are attached may
form a five or six-memberedring; Wﬁ“—eactmnqependently IS
hydrogen or al'~yl, or one of R" and R" tagether_vith*one ofR11 and R'2
and the atoms to which they are attached m ‘@ a five or six-
membered ring; each F, ' s 16 . independentlj 0, a alkyl, cyan o, - SO
z R, -C-0)-NRsRh, - atty., h al o | SR, -C(=0)-R"; wherein each R6, R’
and R' and is independency hydroggn.piialkl; Rl and R18 each
inde%%r_]dently is hydrogen or alkyl, or R17 and R18 together may 7 form
NR¥WHEF&In R 'is hydrogen or a hyl; - 46 R29 and R20 each
indépefderily is hydrogen or alkyl, or one of R19 and 8220 is

mislwhenYisCandmis 2 when Yis§;

nislor;

pisfrom0to3;

gis from 1tc 3;

tis from 1toc 3;

u is from 0 to 3;

vis from 1to 3;

w is from 0 to 4;

xisOorl;

y is from 1 to 4;
z is\_—(CRaRb),w or =830, wherein r is from 0 to 2 and each of R* and R” is

independently hydrogen or alkyl;
Xis CH or N;

A s -NR’- or -O- wherein R” is: hydrogen; alkyl, acyl, amidoalkyl, hydroxyalkyl or

alkoxyalkyl;
Ar is optionally substituted aryl or optionally substituted heteroaryl



hydrogen and the other is an optionally substituted heteroaryl, or R19 and
R20 together with the nitrogen to which they are attached may form an
.~ amidinyl group, a urea group, a guanidinyl group, or a five-or
six-membered ring that optionally includes an additional heteroatom
selected from O, N and S, or ope of R19 and R20 and one.of R17 and Rib
together with the atoms to which they are attached may form a five- or
six-membered ing that optionally includes an additional heteroatom
selected from 05 N, and:8: R4 anR22222 eacitindepeadertiylistoonyt or Cios
hydéﬁ(lqen or alkyl, or R21 and R22 together ‘with the carbon atom to
tRéyare attached may form a carbocyclic ring of four to six
membegrs: Ryiand R24 eactiihdependently is hydrogen or alkyl; R25 and

* Rt eash shedealyls Dylasen slendl oG (G2
NRKRH wherein

and R’ each indepen hydroge alkyl, ar.
K25.aRd ﬁﬁGdeeﬁtBr Wﬁﬁm%oggh}% \/%?lcm yére rb rte{(f1\r~n¥la§/i B¢
form adoukfivaar sixs m&hﬁtﬂexmﬁmgldmﬂmmr@n%@mm%és an
additional heteroabo cted from O, N and S, or one of R25 and R26

togeth Wit ‘orfe of ﬁ% nd R24 together with th a}toms to which t e¥om=nh=r
are attaatieef RiagnfoRminiFig S48t 18R RED IS EE R -6 5.

&‘B@Pamgrﬂg@&rﬁfy Rereire Ry istyevageh ar aﬂ&y&,dl%awdw@po’gennfmp@ 3to7
Sl mogen, fuota. Aol Doy oralkanrcgoland R

fBﬁ@ﬁFéF are afta e orm @ thr 6 4d
six-memberéd: Bt tuted)[ é?%p?%élg%%n%%}jﬁeg z;%eo B of R an

Ilaétgﬂ‘éﬁf{&mvﬁmﬁé)[@dcf It@ﬁh@nht and/tﬁchfﬂue,} -G aNRB:C PACRIR'2 syRkeadky! ring

R4, R and R' each | i
%faprlﬁg‘gf}Bhtfé?%E/é %?IO ogen o a?q%\ “@5 gﬁ?&%ﬁ;@é 2?1%0 A 0 Beached

ingepandentlydsihytrogest bralleysrorR2G and /30 @@é%hé@gmw fgh one of

grogen ich the are at ached m ur.ta sevensmembetegk 3 o 7
ya*é\% St tr(i)n\a at o%tl%lr?a%éaf%%%]e% a% atlddlflonoa "

ﬁﬁﬁe&@tom selected from 0, N. and S, or one of R229 and R30 and‘?(ﬁiﬁ'
of Rzmlnanaxs-t@gmheiemnﬂmeya&hﬁ@faz@ﬁhf‘éhsﬂ%egl Bt Hed @“*

A st o e g ey
sana |t|ona eteroatom selected. from ¢ Dy
Mﬁ%o%g&he?’ WRARS flq §" t6 SWhich ahﬁe%; aresagttét%%%d ;n

mﬁ@fﬂwprmmtmmmmmmlmwa@a ARG R OplGRE =

includes an.additienalbetergal eru electae-{rom. Q. Nand S, aroreotiRig that
andnh Oand one of Rt and gether W|tp rt-h% rz;rt(tjomé tB Q]@ ihey-ae g2
SREEREM FRA SRR FO0IE GV B RReRbErSd Ting Th: at bptionall mcludes

aspadditioniat heterogtonoselediatisirem TAdEAdTSY form a mmamv group, an
amidinyl group, a carbamyl group, or 2 urea group; ‘

each RY is independently Cy.s2lkyl, hydroxy-C.ealicyl or C,salkoxy-C; s2liyi,

or two of R” together with the atoms to which they are attached may forma Ces

11
carbocyciic ring, or cne of RY together with one 0 of B and B* and the atorns o which

they are attached may form a five or six-membered ring;
14 13 + 5 . . * 1 o 13 h
R'* and R* each independently 15 Rydrogen or alkyl, or one ot £RY and R together

with one of R*' and R** and the atoms to which they are attached may form a five or six~

membered ring i
f N &
eack B¢ is independently halo, aliyl, haloalkyl, cyanc, ~50,R), —C=0)-NRFR”,

e AT
SRE, ~C{=0)~Rf, wherein each Rf Rfand R®and is independently hydrogen or aix

\<

. s - 17 18 ther tha
RY7 and R'® each independently is hydrogen or allkyl, or R and R’ together may

form =NR' wherein R’ is hydrogen or allkyh



47 and the pharmaceutically acceptable acid addition salts thereof. 10.
The pharmaceutical composition of claim 9 wherein said compound is
selected from the group consisting of Formula I, Formula Il, Formula 111,
Formula IV, Formula V, Formula VI and Formula VIl wherein Y is C, m is
1,nisl,qis2,tisl,uisO, % is -0-, Xis N, and R6, R', R8, R9, R10'
R14, RI'R17, R'8, R21, R22 are hydrogen. 11. The pharmaceutical
composition of claim 10 wherein said compound is selected from the

group copsigting.af, dependently is hydrogar fRY and B is
4-benzyl-6-methyl- 8%&)3;5?{1 - TH—|S gn%%ﬂ 3;]%&%112\n gr&%j © and R

4 IR RB OB TR s OB IS TAE PRI R RIS e h0a foxazim R oRgether
, WibetzyiGrpiparazivklcyl i -benzelh4oxaz fa3:QReamidinyl group, a urea group, a
%ﬂaﬂﬁ? %'Iboerg% ) 6 ﬂ 1Y, 81Q|perfanzolgrl s 4H etnoz OJ)' 3l anzzlcrilug AR 'additional
oro-BenZyl)-6-fluoro- plperazm: yra % ero FA[oxazin-3-one.

A SRR B omeifon DAY ip erah By Ra R Foo Az [dndeh Zineg B
n&ovether with the atoms to which they are attached may form a five- or six-membered ing
4 Chiororhenzy):2.2:dmelhyL&rpiperazin bt benzolf gloxazin 30
4 BenzyR%‘ fiud - =ecHinkayidmipér yirdsrnat Bieyizo] R A |oxdRiA-Boesr with

, drBenzy-2%:6rtinathyl B-pinetazinnk kA :hen 2ol 1h419XRzi 3 8 ur 1o six
’jf?},e FLuoro benzyl)-2.2,6-trimethyl-8-piperazin-i-yl-4H-benzo{
1

OXaZH-3- one

1-(3- FIuBrod@@Eyl'l)a@lptpéfamnﬁlxM i, Avditogdrosbelirb[d][1,3]oxazin-2-on

e, R® and st eacn mdependmtiy is hydrogen, alkyl, -(C=NRN-NR*R™, or ~(CHy),-
I\@?FIHO ben g;y plp razin-Il-yl-3,4-dihydro-IH-gjnazoiin:2 'OQ 2
Fudte 2 e ?RF&WPQ:&% Qmo\ﬂ [or K and R

bgp@pgr@@&a@m@mp el Wthh they are attached may form a four, five or six-
6&%9‘&% %JME@ MV%%Ig@?ﬁﬁ%ﬂ%ﬁ'&%ﬁ@ﬁo%k%dectpd from O, Nand

0[1,4] -3-
tf%ﬂoﬂ%a’ rﬁr}g%l?é 673 YithRBeRfiR- P RLifogsbar it the atoms to which

bé'ﬂ?la{lr 4loxazih=3:phem a ring of four to six members;

1 (3 Chigro-beazyl)-5-pierazingsyl &4@bxd%%&%%ﬁy@r&%r alicyl, B is
3,4-Diflupro- ben%%ﬁglperazm [-yl-3,4-dih dro IH- qumazolln -2-one

o BRI RO RS AN AT A o i 56T, oF R° 2nd Y
1%€Erlaomtbehzyt)>5}Mpdmhln‘abyla&,4mltﬁmﬂmhlyifqumazbfwﬂ}memembered

s Ghioraena)-npineraziok 3 4-rlifvdrdH-guinazaling 008, Q. Nands
4-(3- Flugro phen)f\ll%élfonyl) -2,2-dimethyl- 8qo|1gerazm l-yl-3,4-dihydro-2H-

§-0-, - . or =CR'R’-, wheréin R each indepéndently is
hydrogen or alkyl; .

R*¥ and R2 each independently is hydrogen or alkyl;

R* and R3° each independently is hydrogen or alkyl, or R29 and R together with
the nitrogen to which they are attached may form a four to seven-membered optionally
substituted ring that optionally includes an additional heteroatom selected from O, N and
S, or one of R* and R™ and one of R¥ and R together with the atoms to which they are
attached may form a four to seven-membered optionally substitued ring that optionally
includes an additional hetercatom selected from O, Nand S, or one of R and R
together with R? and the atoms to which they are attached may form a four to seven-
membered optionally substituted ring that optionally includes an additional heteroatom
elected from O, N and S, or one of R¥ and R* and one of R and R’ together with the
atoms to which they are attached may forma four to seven-membered ring that optionally

includes an additional heteroatom selected from O, N and §;



benzo[1,4]oxazine, 48 _
4-(3-Chloro-phenylsulfonyl)-2,2-dimethyl-8-piperazin-1-y1-3,4-dihydro-2H-
benzo[ 1,41oxazine, 6-Fluoro-4-(2-fluoro-phenylsulfonyl)
-2,2-dimethyl-8-piperazin-i-yl-3,4-dihydro-2H- benzo[ 1,4]oxazine,
6-Fluoro-4-(3-fluoro-phenylsulfonyl)-2,2-dimethyl-8-piperazin-I
-yl-3,4-dihydro-2H- benzo[ 1,4)oxazine, 6-Fluoro-4- _
(4-flu %&rﬂ}}%‘ﬁﬂ%ﬁyﬁ- ) Y&ﬁﬁ%%ﬁ%-%@b]iﬁéﬁﬁéﬁ% WMy dro-2H-

enz : ine, [7-.(3- - f ~2.3-di - dlected
1%. i grﬁz%.ﬁl}%?b?%%%cg cﬁ‘?ﬁﬁl&‘é{%{&%’?ﬁ%mﬂﬁtﬂ %Igépen? SiF VAR R ecte

10X m et -met amine, ( ;
[7-(3-E0By 81p RERPISARYIRTE L BEdmydroluesizegie Hy Formula HI, Formula IV,
dioxinFa{S)tyl¥ methyléniiend Formula VII wherein Yis C,mis 1. nis1,qis2,t

(7-Phenylspifanyd-i 263, At etrahydrenaphifalen-t ¥iriethy) {5, dimethyk
1,4,5,6- tetrahydro-pyrimidin-2-yl )-amine,
(6-Ph3ﬁ§/? IIzgi%‘gﬂil,2,(:’»,4-tetrahydro-n aphthalen- | -ylmethyl) -

1(14.’5'd. fgg?l_ éé%@@ﬁ%ﬁ%’?&iﬂgﬂ%?’cuﬁn 10 wherein said compound 1s selected
(6-Phenvisultonyl-1,2,3,4-tetrahydro-naphthalen - | -ylmethyl) -guanidine,

3-(6-Pliemyilst Forwl s Bngstfahydro-naphthalen-1-vl)-propionamidine,

C-(6-P@g&yﬁuH%&@z%%@%ﬁh&fd@a@@@ﬂi@ﬁmaxiazm%tmﬂ@,mine,
(6-Phenylsulfony-1,2;3,4-tetrahydro-naphthalen- | -ylmethyl[) _
_methﬂ:w@,ro—benzyl)ué-methoxy-8—p1perazm~1 -yl-4H-benzol 1. 4]oxazin-3-one,

(6 Pheaylsifonyad:3 dstelamidsarmaghitialen-oyimethy)-acetamidine
, 2-[6-(2-Fluoro-phenylsulfonyl)-1,2,3,4-tetrahydro-naphthalen- i-yl]
-ethyldmMEN BoPHERYISOIB R s A 3 H-AfaEO- 2 BeR 2o §0e

1,41 oxaziRgidro(FeRhenylsulieny:-gigetinvdroshenzechls 4joxazin-3-one,
oxazin-4-ﬂy!ﬁ-2-(4,5-dihédr05 IH-imjdazol-2- yl)-ethanone .
7-PheAyISUTBRA- ey izt S 8- SR E DI  per e Panag xiigin-3-one.
7-PhenylsLitfgpyd-4=pyelidmidndidd dinyere-dH-berzp fchAl 10KR20en-3-0ne,
1-Benzyl-4-piper§}zin; I 5;4- 1,3-dihP/er-be;nzoimidafol-Z -onée, .
1-BenZyRa ethiTaming ALY 1 Riffbro- henz St azol 2 -one:
and 1@@@}%@1@@@%I;wm;a_@r@iw@no;bemmmiﬂﬁzgl}&@mﬁaﬁ!ﬁ,the
P harmg ﬁ?%iﬁ%{'&g&fg t—e,’lbie(‘)gi(r:!glgtgydﬂ EQB 1531!1:&821&?—? E%qzrﬂ—benzo {1,4}oxazin-3-
one,
I~(3~Fluoro-benzyl-3-piperazin-1-yl-1,4~dihydro-benzo[d}{ 1.3 }oxazin-2-one,
1-(3-Fluoro-benzyl)-7-methyi-S-piperazin-1-vi-3,4-dihydro-1 H-qinazolin-2-one
6-Fluoro-4-(3-fluoro-benzyl)-2,2-dimethyi-8-piperazin-1-yl-4H-
benzo|l,4]oxazin-3-one,
6-Fluoro-4-(4-fluore-benzyl)-2,2-dimethyl-8-piperazin-1-yl-4H-
benzo[1,4loxazin-3-one,
4-(3-Chloro-benzyl)-6-fluoro-2,2-dimethyl-8-piperazin-1-yl-4H-
benzo[1,4]oxazin-3-one,
1-(3-Chloro-benzyl)-S-piperazin-1-y1-3.4-dihydro-1H-quinazolin-2-one,
1-(3,4-Difluoro-benzyl)-5-piperazin-1-yi-3,4-dihydro-1H-quinazolin-2-one,
1-{3-Fivoro-benzyl}-3-piperazin-1-yl-3.4-dihydro-1H-guinazolin-2-one,
1-{4-Fluoro-benzyl)-3-piperazin-1-yl-3,4-dihydro- 1 H-quinazolin-2-one,
1-(4-Chloro-benzyl)-5-piperazin-1-yl-3,4-dihvdro-1H-quinazolin-2-one,
4-(3-Fluoro-phenyisulfony!}-2,2-dimethyl-8-piperazin-1-yl-3,4-dihvdro-2H-

benzojl,4joxazine,



- 48 -

4-(3-Chloro-phenylsulfonyl}-2,2-dimethyl-§-piperazin-1-yl-3,4-dihydro-2H-
benzo|1,4]oxazine,
6-Fluoro-¢4-(2-fluoro-phenylsulfonyl}-2,2-dimethyl-8-piperazin-1-yi-3,4-dihydro-2H-
benzo{1,4loxazine,
6-Fluoro-4-(3-fluoro-phenylsulfonyl}-2,2-dimethyl-8-piperazin-1-yl-3,4-dihydro- 2H-
benzo|1,4]oxazine,
é-Fluoro-4-(4-flucrophenylsulfonyl)-2,2-dimethyl-8-piperazin-1-yi-3,4-dihydro-2H-
benzol1,4]oxazine, '
[7-(3-Fiuoro-phenylsulfonyl)-2,3-dihydro-benzo[1,4]dioxin-2-(R) -yimethyl}-methyl-
amine, .
C-[7-(3-Fluoro-phenylsulfonyl}-2,3-dihydro-benzo! 1,4 dioxin-2-(S)-y1}-methylamine,
(7-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen- 1 -yimethy!)-(5,5-dimethyl-1,4,5,6-
tetrahydro-pyrimidin-2-yi)-amine, i
{6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yimethyl)-(4,5-dibydro-1H-
imidazol-2-yi}-amine,
N-(6-Phenyisulfonyi-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-guanidine,
3-(6-Phenylsulfonyl-1,2,3 4-tetrahydro-naphthalen-1-yl)-propionamidine,
C-(6-Phenyisulfonyl-1,2,3,4-tetrahydro-naphthalen-1-yl}-methylamine,
(6~'Phsnyisi11fonyi~ 1,2,3,4-tetrahydro-naphthalen- 1 -ylmethyl)-methyl-amine,
N-(6-Phenylsulfonyl-1,2,3,4-tetrahydro-naphthalen-1-ylmethyl)-acetamidine,
2-{6-(2-Fluoro-phenylsulfonyt}-1,2,3,4~tetrahydro-naphthalen- 1-yi] -ethylﬁrrﬁne,
6-Phenylsulfonyl-4-piperidin-4-yl-3,4-dihydro-2H-benzo|1,4] oxazine,
1-(7-Phenylsulfonyl-2,3-dihydro-benzo|1,4) oxazin~4-yl}-2-(4,5-dihydro- 1H-imidazol-2-
yl)-ethanone,

7-Phenvisulfonyi-4-piperidin-4-y!-3,4-dihydro-2H-benzo[ 1,4 oxazine,
7-Phenylsulfonyl-4-pyrrolidin-3-yi-3,4-dihvdro-2H-benzo| 1,4} oxazine,
1-Benzyl-4-piperazin-1-yi-1,3-dihydro-benzoimidazol-2-one,
1-Benzyl-4-(2-methylamino-ethoxy)-1,3-dihydro-benzoimidazol-2-one, and
1-Benzyl-4-piperazin-1 -yl-ll ,3-dihydro—benzoimid.azbl~2~one;

and the pharmaceutically acceptable acid addition salts thereof,



