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w@eephyisakxi s of neuropsychiatric disorders. TyRCTHE1099/043502
t hese conpounds act as NMVDA antagonists. In

part.i.cul ar ounds of Forul as | [, 11l and IV
today a%oa%?foe}?r&swno S5 RS ORetr it logdtTs oGt myeh like
diabetdERE BHSH Dloddr pRENIE! ,Xlth&[ghcﬁrﬁ@‘p@oﬁl@%ﬁ&%ﬁ%e Jn'[&e one episode of
di sorders are specifically known to result from NVDA
depregseme phost keoti ma@at@h epispdesepf dmema}'mmzs thréneghout their life.
conpounds are_al teric hi bi tors
Depreé%n%&? Bit? C?rﬂ%lo‘ll ﬁ“%‘?fh%le%@ fl %%%Vﬁa “issnaE}“E)ani prigin. A
persord QvithLh Mist&yO0df 418 Serlduk Msyéhiftlic tddsddddrliid¥l alo&tlad Bigh a chance of
ILIM OOlto6ILIM 01l to 5 1LIM 0.01 to 4 ILIM
develgpigg ntaaprsdqpmsmon@scﬁme@nq whpj hﬂs lgdomajop depressioy itgelpm the past.

Most Rinf hghdch Kool Y a8 i gl i padyeve peni

attackf. 05 to 0.5 ILIM 0 l1to7ILIM O0.1to6 ILIM 0 1 to
5I1LIM, 0.1to 4] I\/LOltoBILIMOlt
0Dgpregsiqn |1{|aﬁﬂ00’@teﬂ vghohysicgl Ninegs, 4s psllp S@memvr qf hospitalized
rnedlctap ggne%tg hidd n8ficlbit & rsive ! séh%oms and 2560 $Naldy ering from
ept or antagoni sts escrlb herei n have enhance
majoraddzprm'sioyl iGhronis smedihav tovgliticmseassodiand nwithredeppiskion include heart

Certain studl s.have i d|cate H .be altered
diseasF CHESF 12L2BYM ARG a RSP BHHG (PORGHE P EPrEssion also is a
commidBWIRIRE BE RE@bldeteal RIS, hQEEnE Pgrkﬂl(s'l‘)‘hosj £ Qﬁhef‘rﬁeraé discases,
WO 2009/ 137843PCT/ US2009/ 043502 (2004) J. Neurochem
rnultugq smmmaastroi(psq gandebraam tul@lQ@OZ@VGScmpd@BWr d@wessive symptoms are
ha ness

assomg%dt\glﬁh f CR %l&etr |thea§]t %VG{E}% rﬁljteu?fp %';r,ea]to(%ccl?roisllé ét ) gacks “nd high blood

press#esDeplegoheseinfimi¢ Anddidad iMads Sdndearsf ﬂ&@ﬁﬁ fls€worse to someone
mnimzed in unaffected tissue since drug at these
suffergigfeam deressiays act i ve. In particul ar
t S 1§ o
oSt RS soepftal WAL BRI B SERAL W ot AR Tlp s, i
thought tlh&astva&,et}atof | Elasﬁenﬁcalatgehetﬂ;stané cratirohe@stal Eactats may cause
| east_6, | east 7,, at |east 8, | east 9, at ast
depressgpn. PP 5By b aResacha 0CHGH EQHpar Bﬁ er%fslvimg of
neuro?ﬁar&la&z?gp%%ls 934 '_a/aﬂﬁ’l@ rd?sle%sleg Egnslzg%gtrgét@@alsf?Sd@afel ffeated with
currere (phaaiiaveutical ddvatsc bmpdslitaah, mzesty ani theaﬁﬁremahgeatsahtdrm SVlth a number

o o Rt A b B B ke S B S e v

outcofnB@nthkPbyl M at a pH of about 6.9. In another
enbodi nent, the conpound has an | C50 val ue of | ess
t Namet@is| trqakments forpdepedssiahoue avaiBblel incbiking dbesal 1wémecdications.

Typlca]h {}ro‘%o 0 osg %In%au[d% a%S_I sg]{s}%t% nger(\étﬁlgglg{e%fgta%§ Sl{sllilllé F‘%Sﬂﬂh Lé%ﬁ% include

ﬂuoxeﬂﬁhd(ﬁﬁﬁa(y %abﬁelﬁﬁ pagsetibdaruxilf) settaMhatZzoisaheifaprirh (Celexa) and
In one enbodi nent, the 1C50 value of the conmpound is
escitatpprmm (bexppra)L | Yhep cormmop forsy ehaigescfop antidspaespantvinehidg serotonin

end ppla Pt oy, s TR Ghrpfeaiing bt g’ fupce

inhibitdrd NNDRIOH dombinddL tduptalic Olbhibitos hihd McePtod Sbldekeds, | dnldMetracyclic

antldegbe%gantrsﬁ F%c%%&cg/l@t}(%sgl%ss}gg‘gﬁi Tlf% g/laregalgg £ eeflffl ﬁlf{\é@ca@e 1TCAs tend
to ha@@ n@orje Lﬁ%er@usltah@ 15101leL ké\deré) sildet E’ffé]cts1 1th3751\a4® (Qtell [8s prescribed.

Mono@mﬁlblomdla% mmbitotso(MAfDlsD arﬁ\offtenOprmsqrxbed) aS aflhastlndsdrt, wthen other
d g kéyl and the ratio of the I C50 val ues at

’ﬂelﬁﬁ¥%§¥??% P6%9 for the compound is greater than 1,

2, 3, 4, 5 6, 7, 8 9, 10, 15, 20, 25, 30, 40, 50,

60, 70, 80, 90, or 100. I n one enbodi nent, the

| C50 val ue of the conpound s 0.01 to 10 ILIM 0.01 to

9 ILIM 0.01 to 8I1LIM 0.01 to 7 ILIM 0.01to

611. 11\4 0.01 to 511. 11\4 0.01 to 411 11\4 0.01 to

~ A A A A ~ N A a ~ ~ N A a A ~ N\~ 1 —



The term "protected" as used herein and unl ess

ot herwi se defined refers to a group that is added to
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NMDA antagomsts The dlsorders that can be treating by the invention include hearing loss,
vision loss, neurodegeneration caused by epileptic seizures, neurotoxin poisoning, Restless
Leg Syndrome, multi-system atrophy, non-vascular headache, and depression.
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of depression or anxiety in a host at risk of or suffering from the disorder are provided. In

certain instances, the disorders are specifically known to result from NMDA receptor
activation. Certain NMDA receptor antagonists described herein have enhanced activity in
brain tissue having lower-than-normal pH due to conditions associated with a mood disorder.
In one particular embodiment, methods of treatment or prophylaxis of
neuropsychiatric disorders, in particular depression and anxiety are provided comprising
administering a compound of Formula I or a pharmaceutically acceptable salt, ester, prodrug
or derivative thereof, optionally in combination with a pharmaceutically acceptable carrier, to

a host in need thereof:

(CR3R%)

W n
Art / \ x/ \NRZ/

Formula I

(CR®RS)

Ar? z
p\ . /

(L)

wherein the substituents are described herein. More typically, the compounds are of Formula

A

RZ
R! R3
4
N R R® RS
S/N\)</O X
R*

Formula A, wherein the substituents are described herein.
In a separate embodiment, methods of treatment or prophylaxis of neuropsychiatric
disorders, in particular depression and anxiety are provided comprising administering a

compound of Formula II or a pharmaceutically acceptable salt, ester, prodrug or derivative
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Formula B, wherein the substituents are described herein.

In certain embodiments, the compounds are used for the treatment of neuropsychiatric
disorders, and in particular embodiments, neuropsychiatric mood disorders. These disorders
include depression, bipolar disorders, seasonal affective disorders (SAD) and manias. In
certain embodiments, the compounds are used for the treatment of depression in a host
diagnosed with the disorder. In certain other embodiments, the compounds are used for
treatment of a bipolar disorder in a host diagnosed with the disorder. The compounds can
also be used to prevent or diminish future depressive or manic episodes. The compounds can
be provided on a seasonal basis, especially in a host who has been diagnosed or is at risk of
SAD or of depression.

In certain other embodiments, the compounds are useful in the treatment or
prophylaxis of a neuropsychiatric disorder associated with a physiological insult. The
disorder can include depression or bipolar disorder associated with an injury or with aging.
The compounds may also be useful in treatment or prophylaxis of schizophrenia.

In certain embodiments, the compounds are administered to a host in need thereof.
In certain other embodiments, the compounds are administered in combination or alternation
with other compounds, in particular embodiments another compound useful in the treatment

or prophylaxis of neuropsychiatric disorders.
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Certain compounds are provided as useful in the treatment or prophylaxis of
neuropsychiatric disorders. Typically, these compounds act as NMDA antagonists. In
particular, compounds of Formulas I, II, III and IV are provided for treatment of mood
disorders including depression or anxiety. In certain instances, the disorders are specifically
known to result from NMDA receptor activation. In certain embodiments, the compounds
are allosteric NMDA inhibitors. In one embodiment, the ICsy value of the compound is 0.01
to 10 uM, 0.01 to 9 uM, 0.01 to 8 uM, 0.01 to 7 uM, 0.01 to 6 uM, 0.01 to 5 uM, 0.01 to 4
uM, 0.01 to 3 uM, 0.01 to 2 uM, 0.01 to 1 uM, 0.05 to 7 uM, 0.05 to 6 uM, 0.05 to 5 uM,
0.05to 4 uM, 0.05 to 3 uM, 0.05 to 2 uM, 0.05 to 1 uM, 0.05 to 0.5 uM, 0.1 to 7 uM, 0.1 to
6 uM, 0.1 to 5 uM, 0.1 to 4 uM, 0.1 to 3 uM, 0.1 to 2 uM, 0.1 to 1 uM, 0.1 to 0.5 uM, 0.1 to
0.4 uM, 0.1 to 0.3 uM, or 0.1 to 0.2 uM.

Certain NMDA receptor antagonists described herein have enhanced activity in tissue
having lower-than-normal pH. Certain studies have indicated that pH may be altered in brains

of individuals suffering from certain neuropsychiatric disorder (see ¢.g. Karolewicz, et al.
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In one embodiment, the ICsy value of the compound is 0.01 to 10 uM, 0.01 to 9 uM,
0.01 to 8 uM, 0.01 to 7 uM, 0.01 to 6 uM, 0.01 to 5 uM, 0.01 to 4 uM, 0.01 to 3 uM, 0.01 to
2 uM, 0.01 to 1 uM, 0.05 to 7 uM, 0.05 to 6 uM, 0.05 to 5 uM, 0.05 to 4 uM, 0.05 to 3 uM,
0.05to 2 uM, 0.05to 1 uM, 0.05 to 0.5 uM, 0.1 to 7 uM, 0.1 to 6 uM, 0.1 to 5 uM, 0.1 to 4
uM, 0.1 to 3 uM, 0.1 to 2 uM, 0.1 to 1 uM, 0.1 to 0.5 uM, 0.1 to 0.4 uM, 0.1 to 0.3 uM, or
0.1 to 0.2 uM, and the ratio of the ICs, values at pH 7.6 to pH 6.9 for the compound is
between 1 and 100, 2 and 100, 3 and 100, 4 and 100, 5 and 100, 6 and 100, 7 and 100, 8 and
100, 9 and 100, 10 and 100, 15 and 100, 20 and 100, 25 and 100, 30 and 100, 40 and 100, 50
and 100, 60 and 100, 70 and 100, 80 and 100, or 90 and 100.

Definitions

Whenever a term in the specification is identified as a range (i.c. Cy4 alkyl), the range

independently refers to each element of the range. As a non-limiting example, C;_4 alkyl
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in Organic Synthesis, John Wiley and Sons, Second Edition, 1991. In certain embodiments,

alkyl may be optionally substituted by one or more fluro, chloro, bromo, iodo, hydroxy,
heterocyclic, heteroaryl, carboxy, alkoxy, nitro, NH,, N(alkyl),, NH(alkyl), alkoxycarbonyl, -
N(H or alkyl)C(O)(H or alkyl), -N(H or alkyl)C(O)N(H or alkyl),, -N(H or alkyl)C(O)O(H or
alkyl), -OC(O)N(H or alkyl),, -S(O),-(H or alkyl), -C(O)-N(H or alkyl),, cyano, alkenyl,
cycloalkyl, acyl, hydroxyalkyl, heterocyclic, heteroaryl, aryl, aminoalkyl, oxo, carboxyalkyl,
-C(O)-NHa, -C(O)-N(H)O(H or alkyl), -S(O),-NH,, -S(O),-N(H or alkyl), and/or -S(O),-N(H
or alkyl),.

The term “halo” or “halogen,” refers to chloro, bromo, iodo, or fluoro.

The term “heteroaryl” or “heteroaromatic,” refers to an aromatic that includes at least
one sulfur, oxygen, nitrogen or phosphorus in the aromatic ring. The term “heterocyclic”
refers to a non-aromatic cyclic group wherein there is at least one heteroatom, such as
oxygen, sulfur, nitrogen, or phosphorus in the ring. Nonlimiting examples of heteroaryl and

heterocyclic groups include furyl, furanyl, pyridyl, pyrimidyl, thienyl, isothiazolyl,

10
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N(H or alkyl)C(O)(H or alkyl), -N(H or alkyl)C(O)N(H or alkyl),, -N(H or alkyl)C(O)O(H or
alkyl), -OC(O)N(H or alkyl),, -S(O),-(H or alkyl), -C(O)-N(H or alkyl),, cyano, alkenyl,
cycloalkyl, acyl, hydroxyalkyl, heterocyclic, heteroaryl, aryl, aminoalkyl, oxo, carboxyalkyl,
-C(O)-NH,, -C(O)-N(H)O(H or alkyl), -S(O),-NH,, -S(O),-N(H or alkyl), and/or -S(O),-N(H
or alkyl),. Functional oxygen and nitrogen groups on the heteroaryl group can be protected
as necessary or desired. Suitable protecting groups are well known to those skilled in the art,
and include trimethylsilyl, dimethylhexylsilyl, #-butyldimethylsilyl, and #-butyldiphenylsilyl,
trityl or substituted trityl, alkyl groups, acyl groups such as acetyl and propionyl,
methanesulfonyl, and p-tolylsulfonyl.

The term “aryl,” unless otherwise specified, refers to a carbon based aromatic ring,
including phenyl, biphenyl, or naphthyl. The aryl group can be optionally substituted with
one or more moieties selected from the group consisting of hydroxyl, acyl, amino, halo,

alkylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, phosphate,

11



] N(4- {3 - [4-phenyl-piperazin- 1 -yl]

-2-(S)-hydroxy- propoxy} -phenyl)-nethanesul fonam de
wWOROYSHMI OON OH 1. OHrNj N (4- {3 PCT/US2009/043502
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Wllem@@ongmmmus@o@@/l 0435 RINCTObPNMENISNHe ws@ggmuq is optionally

substijf, ot e S, ohlotd, RS Bk dudfoidiatead &g RgtgroaryL.

carbo |alkoB{?Q?ﬁb|||\NF19]I\I k%rMZﬁH(dH@ﬂpélkoﬁfrcagbod?ﬁ NN(Pok alky)e(O)(H or
e am no

kg T e e PeoP L1 b Lo alkyD. -OC(ON(H o
alkyl)ﬁhé@z)@?r Al | e RN %‘ %?%1%0 g%"oy dfeil, gyeloalkyl acyl,
hydroxyalkyl, heterocyclic, heteroaryl aryl, aminoalkyl, oxo, carboxyalkyl, -C(O)-NH,, -
C(0)-N(H)O(H or alkyl), -S(O),-NH,, -S(O),-N(H or alkyl), and/or -S(O),-N(H or alkyl),.

The term “aralkyl,” unless otherwise specified, refers to an aryl group as defined
above linked to the molecule through an alkyl group as defined above.

The term “alkaryl,” unless otherwise specified, refers to an alkyl group as defind
above linked to the molecule through an aryl group as defined above. Other groups, such as
acyloxyalkyl, alkoxyalkyl, alkoxycarbonyl, alkoxycarbonylalkyl, alkylaminoalkyl,
alkylthioalkyl, amidoalkyl, aminoalkyl, carboxyalkyl, dialkylaminoalkyl, haloalkyl,
heteroaralkyl, heterocyclicalkyl, hydroxyalkyl, sulfonamidoalkyl, sulfonylalkyl and thioalkyl
are named in a similar manner.

The term “alkoxy,” unless otherwise specified, refers to a moiety of the structure -O-
alkyl, wherein alkyl is as defined above.

The term “acyl,” refers to a group of the formula C(O)R’ or "alkyl-oxy", wherein R’
is an alkyl, aryl, alkaryl or aralkyl group, or substituted alkyl, aryl, aralkyl or alkaryl.

The term “alkenyl” The term "alkenyl” means a monovalent, unbranched or branched
hydrocarbon chain having one or more double bonds therein. The double bond of an alkenyl
group can be unconjugated or conjugated to another unsaturated group. Suitable alkenyl
groups include, but are not limited to (C,-Cs)alkenyl groups, such as vinyl, allyl, butenyl,
pentenyl, hexenyl, butadienyl, pentadienyl, hexadienyl, 2-ethylhexenyl,2-propyl-2-butenyl,4-
(2-methyl-3-butene)-pentenyl. An alkenyl group can be unsubstituted or substituted with one
or two suitable substituents.

The term “carbonyl” refers to a functional group composed of a carbon atom double-
bonded to an oxygen atom : -C=0. Similarly, C(O) or C(=0) refers to a carbonyl group.

The term “amino” refers to -NH, , -NH(alkyl) or -N(alkyl),.

The term “thio” indicates the presence of a sulfur group. The prefix thio- denotes
that there is at least one extra sulfur atom added to the chemical. The prefix 'thio-' can also be

placed before the name of a ompoundto mean that an oxygen atom in the compound has been
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-(3 ,4-Di chl oro-phenyl)-allylam no] -2-
W@ 3)ohy8eoxy- propoxy } -phenyl)-net hane sul f onRCA/U£200%5043502
a OH 1C is,c, Nl MeO2SHN N-[ 4- (3 | Buty143 - (3

, 4-di ch] or o- ph ) - al no
roplactg by g)suks»rdar by Aihe ly%%w iym Hhioh st ipriis s presence
of - S}Q‘h Iﬁ'%'tan'c@san&n&hoihe Mﬁ@&%n dufd B3n43 mﬁ)?bper valance a radical if the
fl uoro-phenyl)-allylamno] -2-(S
hydroggtdrsomprqpﬁdpdﬁgzgt}ateqo Hertgin)s o henve €hipF ercawsied énterchangeably,
alesd A, oq;nent the conpound is selected fromthe
u eSS%Pr%{S’dSr?dQ f°Fapl e 2. Table 2. Conpound NAME O O ON_

Otlhe term: “amido’Nndlichte®a glotip4fHet alkyl)- C(O)-NH-
4-Di f1 uor o- phenyl ) per azi n- f» ) -
hiée &%y ysa@séqulemgm&s HertsaeiRalzapup- (&@OH(/D
Zq'gg é%%z%@gﬁ olk[’l?_?cq e%/ aglﬁfgil%?c rélglgg fgw_g\gne%'l f({r%mla (H or alkyl)-
S(=OX2$H d’t)adi{ydi)gy)vlwf@m@teydre o tblied Borakdzolech-thnailfur and oxygen.

The term “pharmaceutically acceptable salt” refers to salts or complexes that retain
the desired biological activity of the compounds of the present invention and exhibit minimal
undesired toxicological effects. Nonlimiting examples of such salts are (a) acid addition salts
formed with inorganic acids (for example, hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, nitric acid, and the like), and salts formed with organic acids such as acetic
acid, oxalic acid, tartaric acid, succinic acid, malic acid, ascorbic acid, benzoic acid, tannic
acid, pamoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid,
naphthalenedisulfonic acid, and polygalcturonic acid; (b) base addition salts formed with
metal cations such as zinc, calcium, bismuth, barium, magnesium, aluminum, copper, cobalt,
nickel, cadmium, sodium, potassium, and the like, or with a cation formed from ammonia,
N,N-dibenzylethylenediamine, D-glucosamine, tetracthylammonium, or ethylenediamine; or
(c) combinations of (a) and (b); e.g., a zinc tannate salt or the like. Also included in this
definition are pharmaceutically acceptable quaternary salts known by those skilled in the art,
which specifically include the quaternary ammonium salt of the formula -NR A", wherein R
is H or alkyl and A is a counterion, including chloride, bromide, iodide, -O-alkyl,
toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as benzoate,
succinate, acetate, glycolate, maleate, malate, citrate, tartrate, ascorbate, benzoate,
cinnamoate, mandeloate, benzyloate, and diphenylacetate).

The term “protected” as used herein and unless otherwise defined refers to a group
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or for
other purposes. A wide variety of oxygen and nitrogen protecting groups are known to those
skilled in the art of organic synthesis.

It should be understood that the various possible stereoisomers of the groups
mentioned above and herein are within the meaning of the individual terms and examples,
unless otherwise specified. As an illustrative example, "1-methyl-butyl" exists in both (R)

and the (S) form, thus, both (R)-1-methyl-butyl and (S)-1-methyl-butyl is covered by the term
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-[4-(4- l\/bthyl phenyl ) - pi per azi n- yl] -2-(S)- 1.
WMy 8eDOXY - pr opoxy} -3 H-benzooxazol 2- one OPCT/US2009/043502

---- 40 0,J.N, OCI6-3

" 4- Chl henyl am -ethyl amino] -2-(S)-
lmqqliyirbé Ch %ﬁ%&@el}wl %SHQP zooxazol 2-one OHHN 0 O

---- In one enbodi nent, the conpound
|s sel ect ed fromthe conpounds in Table 3. Table 3.
Comlﬁmlrp@und NAME HOO OHO).NN. C d 4- {3

( %il %%'/mg’%tg’é% ? %%‘)é%‘%i?l%eorr %%ophylams c}# IJeuropsychlatrlc

disorders, in partlcular depression and anxiety, are provided comprising administering a
compound of Formula I or a pharmaceutically acceptable salt, ester, prodrug or derivative

thereof to a host in need thereof:

Ar?

/ W\ /(CR3R4)n\ P

(L) Ar’ X NR?

(CR®RS)

p\Y/

ForMULA |

wherein:

each L is independently C,-Cs alkyl, C;-Cs alkoxy, C(=0)-(C,-Ce)-alkyl, C;-Cs haloalkyl,

alkaryl, hydroxy, -O-alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro,

or cyano; or two L groups may be taken together with Ar' to form: a dioxolane ring or a

cyclobutane ring;

k=0,1,2,3,40r5;

cach Ar' and Ar” is independently aryl or heteroaryl;

W is a bond, C,-C, alkyl, or C,-C, alkenyl;

X is a bond, NR' or O;

cach R' and R? is independently H, C;-Cs alkyl, C,-Cs alkenyl or C¢-C); aralkyl; or

R' and R* can be taken together to form a 5-8 membered ring;

each R? and R* is independently H, C,-Cs alkyl, C;-Cs alkoxy, C(=0)~(C,-Cs)-alkyl, C,-Cs

haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R"is C=0;

n and p are each independently 1, 2, 3 or 4;

each R’ and R® is independently H, C1-Cs alkyl, C;-Cs alkoxy, C(=0)-(C;-Cs)-alkyl, C,-Cs

haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R® is C=0 or C=CHy;
o)

or wherein -NR’- (CR’R®),- can be \/\CHZ_ ;

Y is a bond, O, S, SO, SO,, CH,, NH, N(C,-Cs alkyl), or NHC(=0);
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, 4-Di fl uor o- phenyl ) -pi perazin- 1 -yl] -2-(S)-

whyapasig4pr opoxy} -phenol HO OH N el F 4- {3 PCT/US2009/043502
-[4-(3,4-Difluoro-phenyl)-piperazin- 1 -yl] -2-

2 is Oy ouf Karah S Ca Mol G B NER GAVR “CONRR, NR'CYIC-C

alkyl)4NR§ Jinyldforhdzdtb URNR PG )mﬂahﬂﬁé ‘%@He@em %achYﬂ{q R-QanQi@&ls

hydr oxy- pr opoxy} -pheno o
indepd¢rgien{lytHy §;-4-Bllyk (s szlmm@tb'b Opl per azin- 1 yI ] -2-
(S) - hydroxy-gropoxy} -phegol

HO
Ar? >'=O Ar? >‘=O Ar? Ar? N

A2 — z. \ 2o \ 2o \ 9 \Nég
NR10 NR10
/>= >=O Ar? >=
TSNR?
NR10
@] O
Ar? \S< Ar? S<
~ /9 O ~ /9 O . 9 10 .
NR or NR ; wherein R” and R are each independently H, C1-Cs

alkyl, aralkyl.
In one embodiment, when Y is NHC(=0), Z is not OH or NR*SO,(C;-Cs alkyl). In
one subembodiment, when R' and R? are taken together to form a 5-8 membered ring so that
(CR°RY),
\
_N N_
N
NR'-(CR’RY,-NR*- is R—R , Y-Ar” is not NH-heteroaryl. In another
subembodiment, when R' and R” are taken together to form a 5-8 membered ring so that -
(CR3R4)\n

/

NR'-(CR’R*),-NR™- is Ri—R .Y is not NHC(=0).

In one embodiment, X is NR'. In another embodiment, X is O. In another
embodiment, X is a bond. In a particular subembodiment, X is a bond, nis 1, R* and R are
both H, and W is C; alkenyl.

In particular subembodiment, Ar' is phenyl, pyridyl, pyrimidinyl, thiophenyl,
imidazolyl, furanyl, indolyl, benzothiophenyl, benzofuranyl, or benzoimidazolyl.

In another particular subembodiment, L is C,-C, alkyl, C;-C,4 alkoxy, C(=0)-(C,-C,)-
alkyl, C;-C¢ haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano. In a further
subembodiment, L is methyl, trifluoromethyl, methoxy, nitro, fluoro, chloro or hydroxy. In
one further subembodiment, there are one, two or three L groups substituting Ar'. In one
subembodiment, Ar' is substituted with one fluoro group. In one subembodiment, Ar' is

substituted with two fluoro groups. In one subembodiment, Ar' is substituted with one fluoro
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ONOH ----- N1.1* 4- {3

-[ 4- (4- Met hyl - phenyl ) - pi perazin- 1 -yl] -2-(S)-
Whywpoxg4pr opoxy} -phenol HO ON OH --..,..- RCT/USION/043502

4- {3 -[4-(4-Cyano-phenyl)-piperazin- 1 -yl] -2-(S)-

aroupghd p8e VGBI 58 o e BrRaRTT Yo g A5  n susiiijeq with opesgoro
grouph YA bAX YRR Yeht, AN &N@bstiied Wil R chtoro groups N It one
subembodiment, Ar' is substituted with one methyl group. In one subembodiment, Ar' is
substituted with one trifluoromethyl group.

In one subembodiment, Ar' is phenyl. In one subembodiment, Ar' is phenyl and is
substituted with an L group at the 2, 3, or 4 position. In another subembodiment, Ar'is
phenyl and is substituted with L groups at the 2 and 4 positions. In another subembodiment,
Ar' is phenyl and is substituted with L groups at the 3 and 4 positions.

In one subembodiment, Ar' is pyridyl. In another subembodment, Ar' is 2-pyridyl, 3-
pyridyl, or 4-pyridyl.

In one embodiment, Ar' is a bicyclic group wherein the W group is attached to the
heterocyclic ring.

In one embodiment, W is a bond. In another embodiment, W is CH,. In another
embodiment, W is C,-C4 alkenyl.

In one embodiment, each R' and R? is independently H or C;-Cy alkyl, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or fert-butyl. In one embodiment, R’
and R” are both H. In one embodiment, R' and R* are both C;-Cy alkyl, for example n-butyl.
In another embodiment, R' and R can be taken together to form a 5-8 membered ring so that

(CR%R*),
I
\ /
NR'-(CR’RY,-NR*- is R'—R? . In one embodiment, n is 2. In one embodiment, n is 3.
In another embodiment, R' and R* are cach CH,. In a subembodiment, CR’R* is CH, and n
is 2. In a subembodiment, CR’R* in CH, and n is 3. In a subembodiment, CR*R* is C=0 and

nis 1.

(CR°RY),

_N"N-/—\)kr{

/

\
. 1—R2 .
In one embodiment, R—R 18 \—/ \—/ \—/ or

O
/—< (CR°RY),
/ \

-N N- —N\ /N' —_—
;> _N N_
O . In one embodiment, R'—R* s '\ . Inanother
CR3R? O
S TIPS
_N\ /N_ -N N-
embodiment, R'—R? s —/
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-y1]-2-(S)- hydroxy-propoxy } -phenol ONCH-....- HO
W@2009038hEe 4- {3 -[4-(4-Met hoxy-phenyl) - pi per aRCHUSD09/043502
-y1l]-2-(S)- hydroxy-propoxy } -phenol HO* 01\1_ CH

----- N cF3 4- {3 -

[4-(4-Trifluoronethyl -phenyl)-piperazin- 1 -yl]-

214 Sle Ayl @R¥nt ;’é&ﬁqz%nh R°ROAN endmm CisCqalky, C1- c4 alkoxy,
2009/ 137843PCT/ US2009/ 043502 NHO 4

C(=0)-{@-CH-abkydhen¢h )lalpalbek hzdmxy,lﬂuqu,]ch]proé $)rorno iodo, IlltI‘O or cyano.

In one %nd?%ix %1 1%{ Rﬁfgy% Cph eﬂgﬁ) QEQ_"S%} %}e%\l@o\ﬁimwt P 15223 (3 S?r 4. In another

embodflyrﬂvhﬂ?)’is Br W@P@&mbdﬁ"'ﬁeﬂﬂ RO R® are@' InVanH@e‘ﬂernf)gdlment one of R°

Fl uor o- phenyl ) - pi per azi n- ﬁ/ ]T
and Rﬁy;d}'y@ygx_yp LTS B?r enpfpdipent, CR'R” is C C n another ernbodlrnent
CR’R’is C=0. In one embodiment, (CR’R®), is selected from the group consisting of
OH
CH, | (le
CH, CH CH
HC” L e NCH, HeT T2 e NeH, he” HET CH
OH OH OH OH
)\ : )\ I )\/
CH
HC” CHy He” NCHy HGT NG Hcl;/\/ 2 pe ’
OH
CH, )\ O
(|:|/ Cl/\CH2 c CH, )]\ <|3|
o o lcl) H,C CHy, oo N\t

Compounds of Formula I can include compounds wherein when p is greater than 1,
each (CR’R) can be independently selected, for example, in one embodiment p is 2 and one

(CR’R®) is C=0 and the other (CR’R®) is CH,. In one embodiment, R’ is not fluoro. In

another embodiment, R° is not fluoro.

o)
!
In one embodiment, -NR*- (CR5R6)p- is CHe— ma particular
Cl

Q
o

N -

subembodiment, the compound is OH | In another
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OHN . O ONCI HO 4- {3 -[4-(2-Chloro-phenyl)-piperazin-

| -yl] -2-(S)- hydroxy-propoxy} -phenol OHN I. ON v HO
W@2009/137843 [ 4- ( 2- Chl or o- phenyl ) - pi perazi n- | - yPqT/US2009/043502

-2-(S)- hydroxy-propoxy} -phenol OHN . 0 0)..NCN HO 4-

. {3 -[4-(2-Cyano: phenyl)-piperazin- 1 -yl] -2-(9)-

pameﬁ‘@aw@awlgﬁsi‘%&ﬁg ¢ AlOHN . ONv HO 0 4- {3

cl. 44- Phenyl - pi perazin- 1 -yl] -2-(S)-hydroxy- propoxy}
Renol O SF HO 0 ON- 4- {3 4443

oro- ph&ayl ) - pi perazin- 1 -yl] -2-(9)-
hyd Rpey}g’r Opoxy} phenol WO
2009H137843PCTINY ~r°\943502 OHNI. C 0 ON) HO 4- {3
4443 - Chl or o- phenyl |l perazihn- 1 -yl] -2-(9)-
hydr oxy- pr opoxy} - ph¥ho Nﬁ%%g@CH 0).NNel 4- {3 -
[443 -N@thyl-phenyl)-piHérazinm 1-yl] -2-(9)-

In one embodiment, Y is a bond, O or CH,. In one embodiment, Y is O. In another

Cl

embodiment, Y is CH,. In one embodiment, Y is not NH. In another embodiment, Y is not
NHC(=0).

In one embodiment, Ar” is aryl. In one embodiment, Ar* is aryl, but not phenyl or
heteroaryl. In one embodiment Ar” is phenyl. In one subembodiment, Ar? is phenyl and is
substituted with a Z group at the 4 position. In one embodiment, Ar” is not heteroaryl. In one
embodiment, Ar” is aryl, but not phenyl or heteroaryl.

In one embodment, Z is OH, NR°R’, NR*SO,(C-Cs alkyl), NR*C(O)NR°R’,
NRPC(S)NRR’, NR*C(0)O(C-Cs alkyl), NR*-dihydrothiazole, or NR*-dihydroimidazole.

— O — S /\
Ar? >=O Ar? >‘=O Ar? /N
) Z— ~ ~ ~
In one embodiment, " Z is NR® , NR® ) NR® |
NR10 NR10
Ar? O A O A /3\ Ar? /S\
TSNRC , TSNRS , ~Snre O or SNre © In one
— O
Ar? O
) — ~ ) 2
subembodiment, Ar Z is NR® . In one subembodiment, Ar z
X 10
\ Ar? Ar? —R
Ar? ~ ~ Ar? >=S
is \NRg, NR® O NR® O o TNRS " 1Inone

subembodiment, R’ and R'® are each H.
In one embodiment, Z is NR*C(O)NR°R’, for example NHC(O)NH, or
NHC(O)N(CHz),.

In another embodiment, Z and Ar” are taken together and selected from the group
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{3 4443 -Trifluoronethyl -phenyl)-piperazin- 1 -yl]-

WQ2(0P1318yxlr oxy- pr opoxy} -phenol C, OH NCPOT/Ok2009/043502
In one enbodi nent, the conmpound is selected fromthe
conpounds in Table 4. Table 4. Conpound NAME

(4- 124443 _.4-Difl uor;‘gbenyl) pi pe)mRn)- 1 -

yl rrethyAlrl al Io>8/} %!) re a > o Ar

.. ~
consisting of: NR® , ,
X
Ar?
and \NRQ O,

In one embodiment, the compound is a compound of Formula I, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thereof, wherein:
L is C;-Cs alkyl, C;-Cs alkoxy, C(=0)-(C;-Cg)-alkyl, C;-C¢ haloalkyl, alkaryl, hydroxy, -O-
alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L
groups may be taken together with Ar' to form a dioxolane ring or a cyclobutane ring;
k=0,1,2,3,40r5;
Ar' is phenyl, pyridyl, pyrimidinyl, thiophenyl, imidazolyl, furanyl, indolyl, benzothiophenyl,
benzofuranyl, benzoimidazolyl;
Ar’ is phenyl;
W is a bond, C;-C; alkyl, or C,-C4 alkenyl;
cach R' and R? is independently H, C,-C4 alkyl; or

R' and R* can be taken together to form a 5-8 membered ring;
cach R” and R* is independently H, C,-Cs alkyl, C;-Cs alkoxy, C(=0)~(C,-Ce)-alkyl, C,-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R"is C=0;
n=1,2,3o0r4,
cach R and R° is independently H, C,-Cs alkyl, C-Cs alkoxy, C(=0)~(C;-Ce)-alkyl, C,-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R% is C=0, C=CH,;
Y is abond, O, S, SO, SO,, CH,, NH, N(C,-Cs alkyl), NHC(=0);
Z is OH, NH,, NHSO,(C;-C, alkyl), NHC(O)NRR’, NR*C(S)NR°R’, NHC(0)O(C,-Cy4
alkyl), NH-dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R’ is
independently H, C;-Cs alkyl; or
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10

Ar >=O Ar? >=O Ar? /N Ar? >=O
A?P—2Z . TNR® T NRS TSNRC SNRY
NR10
7\ /0 /\ /O
Ar? O AP S\ Ar? S\
/X /X
~ 9 ~ 9 O ~ 9 0] . 9 10
NR NR or NR ; wherein R” and R are each

independently H or C;-Cj alkyl.

In one embodiment, the compound is a compound of Formula I, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thereof, wherein:
L is C;-Cs alkyl, C;-Cs alkoxy, C(=0)-(C;-Cg)-alkyl, C;-C¢ haloalkyl, alkaryl, hydroxy, -O-
alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L
groups may be taken together with Ar' to form a dioxolane ring or a cyclobutane ring;
k=0,1,2,3,40r5;
Ar' is phenyl, pyridyl, pyrimidinyl, thiophenyl, imidazolyl, furanyl, indolyl, benzothiophenyl,
benzofuranyl, benzoimidazolyl;
Ar’ is phenyl;
W is a bond, C;-C4 alkyl, or C,-C4 alkenyl;
cach R' and R? is independently H, C,-C4 alkyl; or

R' and R* can be taken together to form a 5-8 membered ring;
each R? and R* is independently H, C;-Cg alkyl, C;-Cs alkoxy, C(=0)~(C;-Ce)-alkyl, C;-Cg
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R"is C=0;
n=1,2,3o0r4,
each R’ and R® is independently H, C1-Cs alkyl, C;-Cs alkoxy, C(=0)-(C;-Cs)-alkyl, C,-Cs
haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR’R% is C=0, C=CH,;
Y is abond, O, S, SO, SO,, CH,, NH, N(C,-Cs alkyl), NHC(=0);
Z is OH, NH,, NHSO,(C;-C, alkyl), NHC(O)NRR’, NR*C(S)NR°R’, NHC(0)O(C,-Cy4
alkyl), NH-dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R is
independently H, C;-Cs alkyl; or
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H2N H WD 2009/ 137843PCT/ U82009/ 043502 0 H

2 NNH-------- " OHNO.,,,.../1-. -N,, ..
W@2009/18843 4- {3 44-(4-Chl oro- phenyl) p| pera2| nPCl]zUs;;pbs}/Mssoz

- 2- hydroxy propoxy } -phenyl) -urea 0O NHHVNO O, N

-- 1. 1 -&t hyI -(4- {3

44 (4 f 1 ugeo® enyl) pl,peiS zin- 1- )Llﬂ/»\\Qropoxy}’N:R

'phenyl)Argure OHAr O AR N AR
2—0-0—2!!! -- Rga Rga' \NRg

10
Ar? O A S< Ar? S<
/9 O /9 O ) 10
, NR , Or NR ; wherein R” and R are each

independently H or C;-Cj alkyl.

In one embodiment, the compound is a compound of Formula I, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thereof, wherein:
L is C;-C4 alkyl, C;-C4 alkoxy, C(=0)-(C;-Cy)-alkyl, C;-C4 haloalkyl, alkaryl, hydroxy, -O-
alkyl, -O-aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, or nitro; or
two L groups may be taken together to form a dioxolane ring with Ar';
k=0,1,2,3,40r5;
Ar' is phenyl or pyridyl;
Ar’ is phenyl;
W is a bond or C,-C, alkyl;
X is NR';
cach R' and R? is independently H or C,-C; alkyl; or

R' and R* can be taken together to form a 5-8 membered ring;
cach R* and R* is independently H or C;-C; alkyl; or CR'R* is C=0;
n=2or3;
each R° and R% is independently H, C;-C, alkyl or OH; or CR*R’is C=0 or C=CH;;
Y 1s O or CH;;
Z is OH, NH,, NHSO,(C;-C, alkyl), NHC(O)NRR’, NR*C(S)NR°R’, NHC(0)O(C,-Cy4
alkyl), NH-dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R’ is
independently H or C;-C;4 alkyl; or
/O
Ar? >=O
ArP— 7 is \NRg

R’ is H or C,-C; alkyl.

In one embodiment, the compound is a compound of Formula I, or a pharmaceutically

acceptable salt, ester, prodrug or derivative thereof, wherein:
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(4- {3 44-(4-Fluoro-phenyl)-piperazin- 1 -yl] -

propoxy} -phenyl)-carbamc acid methyl ester G C O
WOROON137843 . . . . . Joooonn. ".0iso N H2 (5)-i -(4-(BCF%2008043502

, 4- dlchlorophenyl)plpera2|n- 1-y1)-

Lis LT ORRE) RO 5% B oy g
alkyl, ,-é éﬂrlf I-S{@r-gpﬂl%rl)/JS)-Q&p?l'h@Fd @hlogo Y)i]&mo iodo, or nltro or

dr oxypr 0£oxy) phényl )urea S'1 ......... "AOH N
two LLgrQup_s_may_ be taken together to formt a dlolxolaNHng R)lth Ar > (443

k=0 (2y§ 4 |quoro.p.h.e.n$/I.j.p| perazin- 1-y1)-
21 dro propoxy) phenyl)urea ON ?/:\c' OH HNH2 (9-1
Ar' 1s-p¢161{5.3 or p¢ridy; f | uor ophenyl ) pi perazin- 1 -yl)-2-

2% roxypropoxy) phenyl )urea WO
Ar’ isp0gayl137843PCT/ US2009/ 043502 0 L. OH 0 sN H2 (9- 1

Wis algo‘hd(o?f C-I(d agllg’ylg 4- di et hyl phenyl ) pi per azi n-
Xi1s O;
R?is H or C;-C4 alkyl;
cach R* and R* is independently H or C;-C; alkyl; or CR'R* is C=0;
n=2or3;
cach R and R° is independently H, C,-C, alkyl or OH; or CR*R’ is C=0 or C=CH;
Y 1s O or CH;;
Z is OH, NH,, NHSO,(C;-C4 alkyl), NHC(O)NR°R’, NHC(0)O(C,-C; alkyl), NH-
dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R’ is independently H or C)-
C, alkyl; or
/O
Ar? O
Ar?—7 is TSNR?

R’is H or C,-C4 alkyl.

In one embodiment, the compound is a compound of Formula I, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thereof, wherein:
L is C,-C4 alkyl, C;-C,4 alkoxy, C(=0)-(C;-Cy)-alkyl, C;-C4 haloalkyl, hydroxy, fluoro,
chloro, bromo, iodo, or nitro; or
two L groups may be taken together to form a dioxolane ring with Ar';
k=0,1,2,3,40r5;
Ar' is phenyl or pyridyl;
Ar’ is phenyl;
W is C,-C4 alkenyl;
X 1s a bond;
R? is H or C;-Cy4 alkyl;
cach R* and R* is independently H or C;-C; alkyl; or CR'R* is C=0;
n=1,2or3;
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2- hydr oxypr opoxy) phenyl )urea 0 OHO O NANH2 (9-1
-(4-(2-hydroxy-3 -(4-p-tolyl pi perazin- 1 -

wQ@ kgopnasexy) phenyl J)urea L. N NC . (5)- 1 OH O OMET/BS2009/043502
- (443 -(4-(4-cyanophenyl) pi perazi n- yl)-2-

cach K YnaR e B e o g %85%95?5&# éo r ooCh;

Ylsd@)cﬁydroxypropoxy) phenyl )ure a N9 HO H O 0(S)- 00
(4-(2-hy r.oxy -3 - 444-
Zis G@M@Wp B plétwézNHC(@)NBaig pNBpG@NthBnWHG(Q‘)@(Cl -Cy

alkyl), NH-dihydrothiazole, or NH-dihydroimidazole; wherein each R® and R’ is
independently H or C;-C;4 alkyl; or

2 ~
Ar 4 is

R’ is H or C,-C; alkyl.

In one embodiment, the compound is selected from the compounds in Table 1.

Table 1.

Compound
NAME

Cl N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-

g

cl (S)-hydroxy-propoxy } -phenyl)-methanesulfonamide

OH K\N
/@/O\)\/N
MeO,SHN

Cl N-(4-{3-[4-(4-Chloro-phenyl)-piperazin-1-yl1]-2-(S)-
/©/ hydroxy-propoxy}-phenyl)-methanesulfonamide

OH K\N
/@/O\)\/N
MeO,SHN

/@ N-(4-{3-[4-phenyl-piperazin-1-yl]-2-(S)-hydroxy-

propoxy }-phenyl)-methanesulfonamide

(\N
o SN
MeOZSHN/©/

CH N-(4-{3-[4-(4-Hydroxy-phenyl)-piperazin-1-y1]-2-
/©/ (S)-hydroxy-propoxy } -phenyl)-methanesulfonamide

OH K\N
/@/0\)\/'\‘
MeO,SHN

O N-(4-{3-[4-(2-Pyridyl)-piperazin-1-yl]-2-(S)-
XN hydroxy-propoxy}-phenyl)-methanesulfonamide

K\N
o SN
MeOZSHN/©/
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OH NO,0 MO O(5)-1 0 NH 2
nmet hoxyphenyl ) pi per azi n-
WQ.2000HB71843C 0(5)-1 0 NH 2

-(4-(2-hydroxy-3 -(4-(4-
1 -yl ) propoxy)phenyl)urea
- (4-(2-hydroxy-3 - (4-RaF/US2009/043502

(t r| fl uoromst hyI ) phenyl) p|

perazin- 1 -

on |\||rga
| } |JI U'J\Jl\yl rJll\.lly

I}ul

2009/ 137843PCT/ US20 9/{‘0435

5) - 443 on 4rHBl |
fwy?jrlo (cngdxé)ng/ényl)zsr/ea
(9- 14443 - (4 - (2, 4-di f1 uor

MZdaydroxy pr opoxy) phenyl ) ur

D2 ¥ PG HP P P2
A - pldyopy-prepcaryfi-phenyl)-mejhgjesionamide
101 OH ?/-\C) 140 NH 2
ophenyl ) pi peraZ| n- 1-y1)-

ea . NOHO

OH HN/©

H

AN

N

oy
MeO,SHN

N-{4-[2-(S)-Hydroxy-3-(2-phenylamino-

ethylamino)-propoxy]-phenyl}-methanesulfonamide

MeO,SHN

N-{4-[2-(S)-Hydroxy-3-(2-(3,4-difluoro-
phenyl)amino-ethylamino)-propoxy]-phenyl} -

methanesulfonamide

MeO,SHN

N-(4-{3-[3-(3,4-Dichloro-phenyl)-allylamino]-2-
(S)-hydroxy-propoxy } -phenyl)-methanesulfonamide

MeO,SHN

N-[4-(3-{Butyl-[3-(3,4-dichloro-phenyl)-allyl]-
amino}-2-(S)-hydroxy-propoxy)-phenyl]-

methanesulfonamide

MeO,SHN

N-(4-{3-[3-(3,4-Difluoro-phenyl)-allylamino]-2-(S)-
hydroxy-propoxy}-phenyl)-methanesulfonamide

In one embodiment, the compound is

Table 2.

selected from the compounds in Table 2.

Compound

NAME

6-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy}-3H-benzooxazol-2-one
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O N H2 (9-14443 -(4-(2-fluorophenyl)piperazin- 1
-y1l)-2- hydroxypropoxy)phenyl)urea 101 CI1 L. NOHO
WQ@2009M78¢D- 1 - (443 - (4-(2-chl orophenyl) pi per azPCiF/US2009/043502

-yl)- 2 hydr oxypr opoxy) phenyl ) ur ea 0 Nt ...... (:) OH O
N2 hyvdr ny

™I T 4 - L Ily LEAY2AY

- yl) EJT 0poxy) ph\enyl\ ea 0 Cﬁﬁ\[“@f‘ blcmofﬁ) p;hgjyﬁlﬁp‘faz(m ]S)'lrz
- 14443 -(4.(2- ay| ) pi (Pevarimpropbxy} ) beReooxazol-2-one

droxyﬁro ox phenyl)ureal0 ?00HO NH2 ( S) -1
- (4- pheny| pi perazin- 1 -
poxy)phenyl)urea

6-{3-[4-(4-Methyl-phenyl)-piperazin-1-y1]-2-(S)-
K\ N hydroxy-propoxy}-3H-benzooxazol-2-one

<

cl 6-{3-[2-(4-Chloro-phenylamino)-ethylamino]-2-(S)-
N /©/ hydroxy-propoxy}-3H-benzooxazol-2-one

SeCaay

In one embodiment, the compound is selected from the compounds in Table 3.

Table 3.

Compound
NAME

/©[C| 4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-y1]-2-
-h - -phenol
oH F//\\N o (S)-hydroxy-propoxy} -pheno

F 4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl1]-2-(S)-
OH (\ N/©[ F hydroxy-propoxy }-phenol

F 4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-
oH K\N /©[F (R)-hydroxy-propoxy } -phenol
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WO 2009/ 137843PCT/ US2009/ 043502 1.1 N OH _ 0 s NH2
(5)-1 -(443 -(443 -fluorophenyl) pi perazin- 1 -y1)-2-

Wh ey opoxy) phenyl )urea C 0 L",-- ?. OH BCT/8S200n9/Q43502
NH2 (S)- 1 -(443 -(443 -chl orophenyl)piperazin- 1

yh—2—S)—hydrexypropexyphenyidrea-0-—CH 00
NF2' (S) - 1 - (4 (ZZhydr oxyl 3" {A- oEPy B BPaY I
yl) pr opoxg)ﬁphﬁwd a ( -| is .3shydrdNyQropbxQ}-phehdH 2
/@/O\)\/ N \)
HO
/@i 4-{3-[4-(3,4-Dimethyl-phenyl)-piperazin-1-yl]-2-
on h N (S)-hydroxy-propoxy} -phenol
/@/OJ\/ N J
HO
/@/ 4-{3-[4-(4-Methyl-phenyl)-piperazin-1-yl1]-2-(S)-
on K\ N hydroxy-propoxy }-phenol
/@/O\)\/ N \)
HO
CN 4-{3-[4-(4-Cyano-phenyl)-piperazin-1-y1]-2-(S)-
o h N /©/ hydroxy-propoxy }-phenol
/@/OJ\/N J
HO
/©/ Br 4-{3-[4-(4-Bromo-phenyl)-piperazin-1-yl]-2-(S)-
o (\ N hydroxy-propoxy }-phenol
/@/O\)\/ N J
HO
/©/O H 4-{3-[4-(4-Hydroxy-phenyl)-piperazin-1-y1]-2-(S)-
o K\N hydroxy-propoxy }-phenol
/@/O\)\/ N \)
HO
OMe 4-{3-[4-(4-Methoxy-phenyl)-piperazin-1-y1]-2-(S)-
o h N /[ ] hydroxy-propoxy }-phenol
/@/ O\)\/ N \)
HO
/©/CF3 4-{3-[4-(4-Trifluoromethyl-phenyl)-piperazin-1-yl]-
o h N 2-(S)-hydroxy-propoxy } -phenol
/@/OJ\/ N J
HO

26



Oyl ) propoxy) phenyl )urea (S)

(trifluoronethyl)phenyl) pi perazi n-

-(4-(2-hydroxy-3 -(443
1- 0 9H 0 NH 2

W@ 8)09437843143 - (4- (4- et hyl phenyl ) pi perazin- 1 -Bd)/ug2009/043502
hydroxypropoxy)phenyl)urea O H 00 NH 2 (5) -1
(A4 nr r\n\ll nhgn |

\_l‘ \_l‘ I SCHI U'uly

hydr oxypr opoxy) phenyl

\_l‘_l‘ LA

/
¥

{n?r 521 1pheny1) plpyeraﬁln'T yl1]-2-(S)-

2009/ 137843PCT/ Us 13502 A N Okydox@-pibiXxy(-Biead 4443
- (4- (4-cycl oprop enyl ) p| perazi n- 1-
Jure a 0 101 1\, OH

yl)-2-h oXyphNopoxy) pheny
jijﬁ/qigleﬁw/
HO

4-{3-[4-(2,4-Difluoro-phenyl)-piperazin-1-yl1]-2-(S)-
hydroxy-propoxy }-phenol

OH
[ j/o\)\/ N F
HO
4-{3-[4-(2-Fluoro-phenyl)-piperazin-1-yl]-2-(S)-
oH @ hydroxy-propoxy }-phenol

4-{3-[4-(2-Chloro-phenyl)-piperazin-1-yl]-2-(S)-

oH h N hydroxy-propoxy }-phenol
C Lo A NS
HO
4-{3-[4-(2-Chloro-phenyl)-piperazin-1-yl]-2-(S)-
oH h N hydroxy-propoxy }-phenol
/@/ O\)\/ N \)
HO
4-{3-[4-(2-Cyano-phenyl)-piperazin-1-yl1]-2-(S)-
oH @ hydroxy-propoxy }-phenol

4-{3-[4-Phenyl-piperazin-1-yl]-2-(S)-hydroxy-
propoxy }-phenol

4-{3-[4-(3-Fluoro-phenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy }-phenol
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NH (9- 1 -(443 -(4-(4-pr
-yl) - 2- hydroxypropoxy)phe
WQ@2@INBIUP (S) -(443 -(
1 -yl)-2- hydroxypropoxy)p

() 14442 //l (A cnbhiit 1

opyl phenyl ) pi perazin- 1
nyl)urea 0 L. CH N?2./:\./C

4- (4-butyl phenyl ) pi PEF/EHZ1009/043502

henyl)urea 0 N OH O 0 NH2

anvyl\n

) Ll T A YYut oy &+
hydroxypropoxy)ph ) ur ea

- (4-(2- hygﬁo ~4-(p
ynyl)pgen 1) razin- 1 -
1" ./ Oi N
2 naphthyl)plpera2|n-
Xypropoxy) phenyl )urea

0

ci'lvdro

RO S R T T
rop- 1 - hydroxy-propoxy}-phenol
yl ) propoxy) phenyl ) urea 00
H2 (9- 14443
1 -y1)-2-
L

4-{3-[4-(3-Methyl-phenyl)-piperazin-1-yl1]-2-(S)-
hydroxy-propoxy} -phenol

4-{3-[4-(3-Trifluoromethyl-phenyl)-piperazin-1-yl]-
2-(S)-hydroxy-propoxy } -phenol

In one embodiment, the compound is

Table 4.

selected from the compounds in Table 4.

Compound

NAME

(4-{2-[4-(3,4-Difluoro-phenyl)-piperazin-1-
ylmethyl]-allyloxy}-phenyl)-urea

(4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-
propoxy}-phenyl)-urea
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Cl 1 040 O NH2 444(9-3
nmet hyl pi perazin- 1 -yl)-2-

- ((R) - 4- (4-chl or opheny1) - 2-

hydr oxypr opoxy) phenyl ) ur ea

WO D02085843137843PCT/ US2009/ 043502 N oH Cl s1 N B2r/0S2009/043502

Ohydr oxypr opoxy) phenyl ) urea

NoHC s1 NHO

0 xypr
enyl

-(44(9)-3

(44(S)-3 -4- é4 - Ci S~ 2hy@roxy-propoxy}-phenyl)-urea
dlnethylplpeP Zi -y1l)-2-|[NoH S 0 0 NH2
-4 44 \{l$8’2yg di mret hyl{4-p-tolyl pi perazin- 1 -

dr oxypr opoxy) phenyl ) (
-(4- (4-chl or opher

H2N%%NHZ 4443
hvdroxvoroooxv)ohenvl)urea

Ire a NTh NOH C lio(R)-
1wyl ) pi perazin- 1 -yl)-2-

0

1-Ethyl-3-(4-{3-[4-(4-fluoro-phenyl)-piperazin-1-
yl]-propoxy}-phenyl)-urea

(4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-
propoxy }-phenyl)-carbamic acid methyl ester

(S)-1-(4-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-
2-hydroxypropoxy)phenyl)urea

NH
N 2
F
D\ (8)-1-(4-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-
F N
O OH 2-hydroxypropoxy)phenyl)urea
No~0
T
N NH
N 2
F
D\ (R)-1-(4-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-
F N
Q \)Oi/O 2-hydroxypropoxy)phenyl)urea
N JL NH
N 2
F
\©\ (8)-1-(4-(3-(4-(4-fluorophenyl)piperazin- 1 -yl)-2-
N
/ﬁ OH hydroxypropoxy)phenyl)urea
K/ N \/-\/O
T
N NH
N 2
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Cl I* COHcNO 1.
-(4- (3, 4-di chl or ophenyl ) pi per azi n-

NH 2 (R)- 14443

1-yl)-

WQ@2>G09d878%3/ pr opoxy) phenyl )urea 0 1 N OH .0 s NHPQI/U$)009/043502
14443

dr ovevnr o

- (4- (4- et hyl phenyl ) pi pera2| n- 1 -yl)-2-
nhonvul \ 1ir nn

- (4-(
y1) - 2- hydr

'00*/137843PCT/U82009/O43502 , CH O NH2 (R-
4- (4-1 sopropyl phenyl ) ghper-&3i4r3,4-dimethglphenyl)piperazin-1-yl)-
22 ydmpré’boxy) phenyl)urea| O

0 en 3
WS enyl ) pi perazi n_%lll§;hl(L§IYIL_Ilgp kfptienyhtds
OXypr o

enyl)ure a
Hmh\NHE/)

O

(5)-1-(4-(2-hydroxy-3-(4-p-tolylpiperazin-1-
yl)propoxy)phenyl)urea

N NH
N 2
NC
\©\N (8)-1-(4-(3-(4-(4-cyanophenyl)piperazin-1-yl)-2-
OH
N \/:\/ o 5 hydroxypropoxy)phenyl)urea
: N JL NH
N 2
Br.
\©\ N /ﬁ (8)-1-(4-(3-(4-(4-bromophenyl)piperazin-1-yl)-2-
OH
N \/E\/ o (8)-hydroxypropoxy)phenyl)urea
N)I\N Hy
H
HO
\©\ (S)-1-(4-(2-hydroxy-3-(4-(4-
N
/ﬁ OH hydroxyphenyl)piperazin-1-yl)propoxy)phenyl)urea
N\/“\/O\[::]\
(0]
N )j\ NH
N 2
MeO
O\Nﬁ (S)-1-(4-(2-hydroxy-3-(4-(4-
OH
K/ N \/E\/ 0 methoxyphenyl)piperazin-1-yl)propoxy)phenyl)urea
| | O
N )l\N H
N 2
FSC\@\

NH»

(S)-1-(4-(2-hydroxy-3-(4-(4-
(trifluoromethyl)phenyl)piperazin-1-
yl)propoxy)phenyl)urea
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0

, N OHO0 s NH2 (R - 14443
(4- (4-propyl phenyl ) pi perazin- 1 -yl)-2-
wWh e opoxy) phenyl )urea O
-(4-(4- butylphenyl)plpera2|n-
hvdr avvne
T Ul\y

OH 0 NH2 (R) -PAEULRD09/043502
1 -yl)-2-
onoyxa)n AN 1ir nn ] N
Iy \W B} HI UHUI\y} Hll\allyl } Ul UL \I | == L
4443 - (4-(4-isobutyl phenyl)
Xypropoxy) phenyl ) ur ea

oH—0 0 N2 (R)
Di perazin- 1 -yl)-2-
1 (5)-1-(4-(3-(4-(biphenyl-4-yD)piperazin-1-yl)-2
N /ﬁ OH hydroxypropoxy)phenyl)urea
N \/-\/ O\@\ o
N/U\NH2
H
F
(S)-1-(4-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)
N /\| ?H 2-hydroxypropoxy)phenyl)urea
F k\/N\//\\/O\[::j\ o
N/U\NH2
H
Q\ N /ﬁ OH (8)-1-(4-(3-(4-(2-fluorophenyl)piperazin-1-yl)-2
F K/ N \/:\/O o hydroxypropoxy)phenyl)urea
:‘Wsz
H
N /\ OH (S)-1-(4-(3-(4-(2-chlorophenyl)piperazin-1-y1)-2
Cl K/ N \/:\/O o hydroxypropoxy)phenyl)urea
:‘Wsz
H
(S)-1-(4-(2-hydroxy-3-(4-o-tolylpiperazin-1-
N/N\] OH
K/ yl)propoxy)phenyl)urea
N \/\/O\@ o
N/U\NH2
H
N/\j OH
28

(8)-1-(4-(3-(4-(2-cyanophenyl)piperazin-1-yl)-2-
hydroxypropoxy)phenyl)urea
N O
N NH

(8)-1-(4-(2-hydroxy-3-(4-phenylpiperazin-1-
yl)propoxy)phenyl)urea
N \/\/O\©\ o
N

NH
H 2
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NOHC21 00 NH (R -

1 /I/I

') (
\

A v |
“ \l_ ||urJ||L||y|}

P'\

-(4-(2- hydroxy-3
-(4-(4-(prop- 1 - ynyl)phenyl) pi perazin-
WO 210y BPpoxy) phenyl Yurea WO

2009/ 137843PCT/ U82009/ 043502 elOL. NOHO ON H2 (R)

1
PCT/US2009/043502

1 \11\

NnAo —
HI H\,l u.

oxypr opoxy) phenyl )urea 0

hydr gx 4Agfopélph

enyl ) pi perazi n- (-1(4By(4-23-fluorophenyl)piperazin-1-yl)-2-
phenyl )urea 0

III =

1 N 0 ON H2 (R)- 14443

1 N

1840 k¥o heny 43
-(4-p throxypropoxy)pheﬁ? nggmr%éhV\
N OH O OO
N" “NH,
o /O\N /ﬁ on ($)-1-(4 -( S) -;4- C(E -chlorophen)ylilpipelr)azin- 1-yl)-2-
z -hydroxypropoxy)phenyljurea
k/ N ~© \@\ o
”JLNW
(8)-1-(4-(2-hydroxy-3-(4-m-tolypiperazin-1-

|||O

\/\/\©\O
NJ\NH2
H

yl)propoxy)phenyl)urea

|||O

“"O@

NH
H 2

(S)-1-(4-(2-hydroxy-3-(4-(3-
tritfluoromet en 1perazin-1-
(trifl hyl)phenyl)piperazin-1
yl)propoxy)phenyl)urea

\/\/O\O\ o
NJLNH

H 2

(S)-1-(4-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)phenyl)urea

LS

O
T
ey,

(8)-1-(4-(3-(4-(4-1sopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)phenyl)urea
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NH2 (R)- 14443 -(4-(4-fluorophenyl)piperazin- 1
-y1)-2- hydroxypropoxy) phenyl ) ur ea

I n one
wenivddsisent , the conmpound i s sel ected from t hePCT/US2009/043502
conmpounds in Table 5. Table 5. Conmpound Name Me02S H

nI\IC HH(:I n r"l
N-[2 (3, 4- Di chl or o- phenyl ami |

10) - et hyl ] -2-(4-
anesul f onyl anmi no- phenoxy) - acet am de Me02S H 401
N H HC 0(§§ Iy (N(3((4"(4 éy%l%gr Iphenyl)piperazin-1-
~i C tho phenylan1no) et hyl am no
- pheny

NgERhan f onami de NEOZSYF%?MthPDK’”@wmmmea
[..,,. NodC Clm

3-[41(3
, 4- Di chl or o- pheny nezim- 1 -

(8)-1-(4-(3-(4-(4-propylphenyl)piperazin-1-yl)-2-

K/N O : 5 hydroxypropoxy)phenyl)urea

N )I\ NH

N 2

/(\©\N /ﬁ (5)-1-(4-(3-(4-(4-butylphenyl)piperazin- 1 -yl)-2-
OH
K/ N \/E\/ o 5 hydroxypropoxy)phenyl)urea
: N JI\N H
N 2
Y\©\ N oH (S)-1-(4-(3-(4-(4-isobutylphenyl)piperazin-1-yl)-2-
N \/E\/O \©\ o hydroxypropoxy)phenyl)urea
N Jl\N Hy

X
(S)-1-(4-(2-hydroxy-3-(4-(4-(prop-1-
NN on

ynyl)phenyl)piperazin-1-yl)propoxy)phenyl)urea

NH
N 2
N (8)-1-(4-(3-(4-(2-naphthyl)piperazin-1-yl)-2-
OH
N \/:\/O hydroxypropoxy)phenyl)urea
N )L NH
N 2
Cl
\©\ 1-(4-((S)-3-((R)-4-(4-chlorophenyl)-2-
Nk/ oH methylpiperazin-1-yl)-2-
N ~ 0O
: ~ \@\ j\ hydroxypropoxy)phenyl)urea
) N~ “NH,
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2009/ 137843PCT/ US2009/ 043502 Me02SO NH o0 N---------
W@R00N1§7843 { 3 4443 |, 4- Di Fl uor o- phenyl ) - pi per azi PET/1$2009/043502

y1l] -3 -oxo-propyl} -phenyl)-nethane sul fonam de

NaN2 <] (M} 0O Cl a9 N (A4 [ AAA4A°2
S T Ty

VLU JT . LI \>4 L \ g

c i chl or o- phenyl ) - pi perazin- 1- yl1]-propyl}
yL)- net hanesul f onam de Me02S1#H-(©-N(S)&-(&ctiréphenyl)-2-
{24443 , 3- D'?tlhl or o- phenyl ) - pi per azi n'mgthylpipe_razin-larcl))-Zd

>O/1] 2 4N ?%yﬁ) o Cl t |2;|ang?h%rggyg%%g)%henyl)ma
1244- (3, 4-Di chl ors ma%'ym)z- piiperazin- 1 -yl] -

2- oxo- et hoxy} -3 H behzooxazol -2-one 00 0

A4

1-(4-((S)-3-4-(4-chlorophenyl)-cis-2,6-

’\(|/\( oH dimethylpiperazin-1-yl)-2-

N ~ 0]
N \@\ j\ hydroxypropoxy)phenyl)urea
N~ “NH,

\O\ 1-(4-((S)-3-(cis-2,6-dimethyl-4-p-tolylpiperazin-1-
N /\( OH

yD)-2-hydroxypropoxy)phenyl)urea

NH,

R)-1-(4-(3-(4-(4-chlorophenyl)pi erazin-l-yl)-Z-

hydroxypropoxy)phenyl)urea

DO
al N/\\ OH (R)-1-(4-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-
K/ N \)\/O\O\ o 2-hydroxypropoxy)phenyl)urea
N

/\©\ N /ﬁ (R)-1-(4-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
OH
k/ N \)\/O : hydroxypropoxy)phenyl)urea

N NH
H 2
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4 Di Fl uor o- phenyl) - pi perazi n- 1-y1]- 2-oxo-ethoxy} -3
WO-B(IDQMZB@(azoI 2-one 00 O O',,, - .., N, ---. . PCT/USM0OE43502

Cl 6- 1244-(4-Chloro-phenyl)-piperazin- 1 yI] - 2-

exe—etheoxy—3Hbenzooxazel 2—ore—0—0HHNC—M—C

N-[2-(3 , 4-D chl or o- phenyl amjno) - et hyl ] - 2- ( 2-

oxo 2, 3-di hydr o- benzooxazol - 6-yl oxy)- acetani de HO O

G MN42-(3,4-Dichloro-p
henoxy) acetam de O

E%?Y 43(@1(«-!1 ﬁ?lsog;op}wa}lﬁn)%plioéfﬂﬁ 1-yl)-

1a0 42'0i chl or o- phenyl ani no) - %?H?%ngmmvwwmmuma
hydrox eﬂ%*ﬁ i opam de |HO
lei0....... JIN
N A NH;
H
AQ\ (R)-1-(4-(3-(4-(4-cyclopropylphenyl)piperazin-1-
yl)-2-hydroxypropoxy)phenyl)urea
X
N NH
N 2
r\©\ N /ﬁ (R)-1-(4-(3-(4-(4-propylphenyl)piperazin-1-yl)-2-
OH
hydroxypropoxy)phenyl)urea
N O
N NH
N 2
)/\©\ oH (R)-1-(4-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
\)\/O hydroxypropoxy)phenyl)urea
N Jj\N H
N 2
Y\Q\ OH (R)-1-(4-(3-(4-(4-1sobutylphenyl)piperazin-1-yl)-2-
\)\/O\Q\ hydroxypropoxy)phenyl)urea
o}
N” “NH
X
(R)-1-(4-(2-hydroxy-3-(4-(4-(prop-1-
N /ﬁ OH ynyl)phenyl)piperazin-1-yl)propoxy)phenyl)urea
k\/N o
8%
N N NH,
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OHC Hel C

N42- (3, 4- Di chl or o- phenyl am no) -et hyl]-2-(3 -

w0 avonsrs43 hydr oxy- phenoxy) - acet am de WO PCT/US2009/043502
2009/ 137843PCT/ US2009/ 043502 o 0--."-------- aH
!Vb””cn S—HN13(34brehl-ofro—phenyh—atHyi—2-+(4
nesulfonyl am no- phenoxy)-acetam de 0 HC I\/EOZS
Z ’JﬂAN]AlZ 3 4- Di chl or o- phénox&))l-@{hiptG-n@hbAypiperazin-1-yl)-2-
net hanesul f offyl am no- phenoxy) - acet arﬂy@r%j@rogoxgﬂgng)dfg
HOCI 74 o-phenoxy) - et hyl']

hydr oxy- phenoxy) - apide 0
2- 3 4-Dichloro- h&no effid-

ureido- nhpnm(\/\ acetam de 1

[ (
1o.

00 00 0 Cl NHH2NCI H N
, PY) 3" 1 (

H o (R)-1-(4-(3-(4-(4-methylphenyl)piperazin-1-yl)-2-
\©\ JOJ\ hydroxypropoxy)phenyl)urea
N NH
N 2
©\ N /ﬁ (R)-1-(4-(3-(4-phenyl-piperazin-1-yl)-2-
OH
K/ N \)\/ o hydroxypropoxy)phenyl)urea
N JL NH
N 2
\©\ (R)-1-(4-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2-
H o hydroxypropoxy)phenyl)urea
Tk
N “NH,

In one embodiment, the compound is selected from the compounds in Table 5.

Table 5.

Compound

Name

Q H
OQk N cl
H
MeO,S
SN cl

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-

methanesulfonylamino-phenoxy)-acetamide

H
H

H
Cl
wos JO WX

Cl

T

N-(4-{2-[2-(3,4-Dichloro-phenylamino)-
ethylamino]-ethoxy}-phenyl)-

methanesulfonamide

N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-
yl]-3-oxo-propyl}-phenyl)-methanesulfonamide
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OHC 00 OH(S)-1-(4-chl orophenyl) - 3-(2-hydr oxy- 3-(4-
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hydroxyphenoxy)nethyl[’
N 3

A"-N\.-0 0 HN,

]NO(I% é?n[4d(é ,4-(91F11,;(60-P}6ny1) -piperazin-1-

yl]-3-oxo-propyl}-phenyl)-methanesulfonamide
hyl ) - 54( 4-

in-2-one Cl 0 Cl*--1:2

-N—(4 ((3 (2 (3, 4-

“U) et ||y| )'L oX
t hanesul f on

Tabl eH 6. Cbnpound NA|
2009/ 137843PCT/ US2009/

J‘N\@L{‘g’ [4 (3‘ 4- b1571|10r0 %heréyl) piperazin-1-
h e t @HPrPyy b b{msthgnesulfonamide

is C NN

N-(4-{2-[4-(3,4-Dichloro-phenyl)-piperazin-1-
yl]-2-oxo0-ethoxy} -phenyl)-

~N \©[ methanesulfonamide
H
Cl
O 6-{2-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-
:<O o\)J\N /\ 2-oxo-cthoxy}-3H-benzooxazol-2-one
© N tN/N cl
: X
Cl
O 6-{2-[4-(3,4-DiFluoro-phenyl)-piperazin-1-yl]-
:<O o\)kN /\ 2-oxo-cthoxy}-3H-benzooxazol-2-one
° K/ N F
: X
H

6-{2-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-

o :<: ON oxo-cthoxy}-3H-benzooxazol-2-one
H L
Cl
1% N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(2-
o :<O OQ&H /\ oxo0-2,3-dihydro-benzooxazol-6-yloxy)-
H AN \@[CI acetamide
Cl
1% H N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-
/©/ O% N \@CI hydroxy-phenoxy)-acetamide
HO " Cl
H N-[2-(3,4-Dichloro-phenylamino)-ethyl]-3-(4-
N N \@CI hydroxy-phenyl)-propionamide
HO " Cl
1% H N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(3-
Fj@/o% H AN \©[CI fluoro-4-hydroxy-phenoxy)-acetamide
HO Cl
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OHO0 0 (S)-5-(3

-(4-(3 ,4-dich

| or ophenyl ) pi perazin- 1

-y1l)-2- hydroxypropoxy)indolin-2-one * N/\ NOH0 O

W@ 309487843 (443 |, 4-di fl uorophenyl) pi perazi n-

hydroxypropoxy)|

(442 Vi|

ndol i n - one l.
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"G GDp P e

1 mgthine@lfonylamino-phenoxy)-acetamide
'N\'NOHO 0 (S)-5-(3

I N-
N

4
al

O
op

N
N—TN

N-[2-(3,4-Dichloro-phenoxy)-cthyl]-2-(4-

methanesulfonylamino-phenoxy)-acetamide

N-[2-(3,4-Dichloro-phenoxy)-cthyl]-2-(4-

N
/©/ H \©[ hydroxy-phenoxy)-acetamide
HO Cl
e}
o /@/OQ&N/\/O\@CI N-[2-(3,4-Dichloro-phenoxy)-cthyl]-2-(4-
H . .
HZNJ\N cl ureido-phenoxy)-acetamide
H
M/ 9H
le@’NYN\/:\/O (8)-1-(4-chlorophenyl)-3-(2-hydroxy-3-(4-
o) \©\ hydroxyphenoxy)propyl)imidazolidin-2-one
OH
o (S)-N-(4-(3-(3-(3,4-dichloro,
[ s | (S)-N-(4-(3-(3- A4- phenyl)-2-
cl NG N AO L
7’/ oxoimidazolidin-1-yl)-2-
cl 0o .SO,Me )
H hydroxypropoxy)phenyl)methanesulfonamide
Cl
Q

»‘Q (S)-3-(2-(4-chlorophenylamino)ethyl)-5-((4-

” NN \/—\/O\©\ hydroxyphenoxy)methyl)oxazolidin-2-one

OH
Cl
0)
QLI:I Yo (S)-N-(4-(3-2-(3.4-
” NN \/’\/ dichlorophenylamino)ethyl)-2-oxooxazolidin-5-

ylmethoxy)phenyl)methanesulfonamide

In one embodiment, the compound is selected from Table 6.

Table 6.

Compound

NAME
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OH OO (S)-5-(2-hydroxy-3 -(4-p-tolyl piperazin-
yl ) propoxy)i ndol i n-2-one NC 40NN\ NOH 0 O
W@ 8)09/437843 ( 2- hydr oxy-3 -(2-oxoindolin-5 - PCT/US2009/043502
yl oxy) propyl ) pi perazin- 1 -yl)benzonitrile WD
a——2909/137843PCH-US2005/ 643502 Br—el—N-N-0H0-0
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oxy) i ndol i n- 2-
S) M5-( 3 &uroxys - (4-(4
yl)p

1 -yl)-2-
0N&)-HO- BN 4-dithlordpph@hi) @perazin-1-y1)-2
- hydr oxy,
one
(S)-5- (2 hydro
yl ) propoxy) i ndol

DY SR pesazla
04
F

- met hoxyphenyl ) pi per azi n-
n-2jone | F C N\ NOHO
Oyl ) propoxy)indolin-2-ong (S)
ilifjiifluoronethyl)phenyl)p

1-

Cl

1-
(S)-5 (7- hydr oxy-3 - (444-
| perazin- 1 -
F

(8)-5-(3-(4-(3.,4-difluorophenyl)piperazin-1-yl)-2

E hydroxypropoxy)indolin-2-one
N AP
-
N
H

(R)-5-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2

\)\/O hydroxypropoxy)indolin-2-one
\©j>=o
N
H

(5)-5-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2

E hydroxypropoxy)indolin-2-one
m O
N
H

(8)-5-(3-(4-(3,4-dimethylphenyl)piperazin-1-yl)-2

o hydroxypropoxy)indolin-2-one
m O
N
H

(S)-5-(2-hydroxy-3-(4-p-tolylpiperazin-1

o yl)propoxy)indolin-2-one
[ges
N
H

(S)-4-(4-(2-hydroxy-3-(2-oxoindolin-5

N \/:\/ o yloxy)propyl)piperazin-1-yl)benzonitrile
-
N
H
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hI@HophenyI)plper
dr%nqyﬂ - 2-
) - 5-(2- hydrox - (

yl ) propoxy) i ndol'Ffi- 2Rone

=8-t ol yl pi perazin- 1 -

" wv1)

AL LI J. y } =

one WO
502(D5-GHMH(Epto@orBeny)B)erBin- 13)-2-
one 11 RIprorR el gone

* N\ ONN OH

(8)-5-(2-hydroxy-3-(4-(4-hydroxyphenyl)piperazin-1-
yl)propoxy)indolin-2-one

-5-(2-hydroxy-3-(4-(4-methoxyphenyl)piperazin-1-
ydroxy yphenyl)pip
yl)propoxy)indolin-2-one

(5)-5-(2-hydroxy-3-(4-(4-
(trifluoromethyl)phenyl)piperazin-1-
yl)propoxy)indolin-2-one

(8)-5-(3-(4-(biphenyl-4-yl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

Y
2

(8)-5-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(8)-5-(3-(4-(2-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one
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(8)-5-(2-hydroxy-3-(4-o-tolylpiperazin-1-
yl)propoxy)indolin-2-one

mQ

©\ (8)-2-(4-(2-hydroxy-3-(2-oxoindolin-5-
N
O H yloxy)propyl)piperazin-1-yl)benzonitrile

©\ (8)-5-(2-hydroxy-3-(4-phenylpiperazin-1-
N/A\T

yl)propoxy)indolin-2-one

nQ
I

/©\ (8)-5-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
F N/\j OH

hydroxypropoxy)indolin-2-one

Cl /©\ N /\ (5)-5-(3-(4-(3-chlorophenyl)piperazin- 1-yl)-2-

hydroxypropoxy)indolin-2-one

/©\ N /\ (8)-5-(2-hydroxy-3-(4-m-tolypiperazin-1-

yl)propoxy)indolin-2-one
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wQ@ kdopnasexy) i ndol i n- 2- one

NL NOHO0O(S)-5-
(trifluoronethyl)phenyl) pi perazi n-

(2- hydr oxy-3
1 -
N L NOHO 0 (BFBS1089/043502

- (443 -

- (4- (4- et hyl phenyl ) pi per azi n-

By er-oxypropoxyndeoHn—2-ore——N-N-CH6-0
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(8)-5-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(8)-5-(2-hydroxy-3-(4-(4--isopropylphenyl)piperazin-
1-yD)propoxy)indolin-2-one

(8)-5-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(S)-5-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yl)propoxy)indolin-2-one

(S)-5-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(8)-5-(2-hydroxy-(3-(4-(4-isobutylphenyl)piperazin-1-
yl)propoxy)indolin-2-one
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wQ@ kdopnasexy) i ndol i n- 2- one NL NOH.:.(:) BCT/US2009/043502
S)-5-(3 -(4-(4-butyl phenyl ) pi perazin- 1 -yl)-2-
hydroxypropoxyHndelHn—2onre—ei—N-NOCH 0 (S5
X (R- hydr oxy- (3- (4- (4-i sobut yl phenyl ) pi perazin- 1-
ropoxy) i ndol i n-2-one | WO (5)-5-(2-hydroxy-3-(4-(4-(prop-1-

{S7§43RCT/ US2009/ 043
(2 4- (4

- 5¢(2nhy rqg
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S%YI)pheI%é}LZlnzl }Q)pQ)poxy)lndohn 2-one
prop-
& |-yl) propoxy)indolin-2-one 00

(8)-5-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-
yl)propoxy)indolin-2-one

5-((S)-3-((R)-4-(4-chlorophenyl)-2-methylpiperazin-1-
yD)-2-hydroxypropoxy)indolin-2-one

5-((S)-3-((S)-4-(4-chlorophenyl)-2-methylpiperazin-1-
yD)-2-hydroxypropoxy)indolin-2-one

5-((S)-3-((2S,6R)-4-(4-chlorophenyl)-2,6-
dimethylpiperazin-1-yl)-2-hydroxypropoxy)indolin-2-
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(R)-5-(3-(4-(4-chlorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one
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(R)-5-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(R)-5-(2-hydroxy-3-(4-(4-isopropylphenyl)piperazin-
1-yD)propoxy)indolin-2-one

(R)-5-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(R)-5-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yl)propoxy)indolin-2-one

(R)-5-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)indolin-2-one

(R)-5-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
yl)propoxy)indolin-2-one
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In one embodiment, the compound is selected from Table 7.

Table 7.

Compound
NAME

Cl
Ij\ (8)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
Cl N /ﬁ OH

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
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- (4- (4-butyl phenyl ) pi perazin- 1 -yl)-2-
PatVAVE =Y S PaSVAVA N n_"2 Cnlg OI\I G_! !\“0 O
sobut yl phenyl ) pi perazin- 1-

Iy \W B} Ul\y HI UHUI\y}I IIUUI I T [
) - 5- (2- hydroxy-3 -(4-(4-i
oxy) i ndol i n- 2- one

00 /13 843PCT/ US2009/ 0435

(R) N Aydr® 4- (4-
ynyl) phenyl ) pi |®' n-| 1
N OH H o)

WVD)-6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

?g d;(gypl‘(:)ﬁ)g(_}l’) I5j\|glalh9droqum0hn 2(1H)-one
pro
yI)propoxy)lndolln 2-one 00

(R)-6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(8)-6-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2-

N
?H hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
N \/\/O\<ij\L
N~ ~O
H
D\ N (8)-6-(3-(4-(3,4-dimethylphenyl)piperazin-1-yl)-2-
OH . L
N \/:\/ O\@fl hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
N 0
H

(8)-6-(2-hydroxy-3-(4-p-tolylpiperazin- 1 -yl)propoxy)-
3,4-dihydroquinolin-2(1H)-one

(8)-4-(4-(2-hydroxy-3-(2-ox0-1,2,3,4-
tetrahydroquinolin-6-yloxy)propyl)piperazin-1-

yl)benzonitrile

(8)-6-(3-(4-(4-bromophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
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0 (R -5-(2-hydroxy-3 -(4-(naphthal en-2-yl) pi perazin-
1 - yl)propoxy)indolin-2-one NOHOOO

W@ R09837823 hydr oxy- (3 -(4-p-tolyl pi perazin- 1 -PCT/US2009/043502
yI ) propoxy)indolin-2-one 10INN OH 0 O
E_ (92 rlrr\ VAV Q (A _n gn\lln norazin 1
HO I\} J \L ||yu Ul\y \—r |J A\ | yl |JI H\,I AT 11 =

propoxy)lndolln 2-one [10INL. NOHO O (R-5 -(3
fl ugrH ophenyl) pi per|a@)-fr2-tydro 3-(434-hydroxyphenyl)piperazin-1-
hydr xyprogoxy) i ndol i n- 2-jone Lnd%rg]g) ERR9 1B B
t he oufd~ @- ed from)llo'ogoXy . 1 ablqe 7. UHFBie

Conpound NAME
N o}

MeO
\©\ N /\ (8)-6-(2-hydroxy-3-(4-(4-methoxyphenyl)piperazin-1-
OH

yD)propoxy)-3,4-dihydroquinolin-2(1H)-one

RO
N/ﬁ oH ($)-6-(2-hydroxy-3-(4-(4-

(trifluoromethyl)phenyl)piperazin-1-yl)propoxy)-3,4-

K/ N \/:\/O
m dihydroquinolin-2(1H)-one
N O
H

(S)-6-(3-(4-(biphenyl-4-yl)piperazin-1-y1)-2-
N /H OH hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(8)-6-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)-2-

£
J

hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one

©\ N /ﬁ OH ($)-6-(3 -(4-(2-ﬂuorop.henyl)pi?era%in- 1-y])-2-

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

-6-(3-(4-(2-chlorophenyl)piperazin-1-yl)-2-
Q\Nﬁ OH (8)-6-(3-(4-( p. y)p? . yl)

hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
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cl O is NOHO (S)-6-(3
, 4- di chl or ophenyl ) pi per az
wWhseeasagpd opoxy) - 3, 4- di hyd
2009/ 137843PCT/ US2009/ 043

A-di fliinranhoanul YNt nAar A

- (443

in- 1 -yl)-2-
roqui nol i n-2(111) - onBCT/VUE2009/043502
502 SN OH NO (S)-6-(3 -(443

N

y T UrT T 1T UOUT UHII\‘IIyI } HI H\,I AL

ydr oxypr opoxy) -3 , 4-di hy
0 SNO (R)-6-(3 -(4
-diqud@bphenyl)piperaz

y W] 4 |hy
oH "NO O (9 (4-
-y1)-2- hydr oXY¥REOPQ*YFo3

1 v
T T yL)— <«

droquinolin-2 ( 111)-one 1.1

4(8)-6-(2-hydroxy-3-(4-o-tolylpiperazin-1-yl)propoxy)-
I n- 1_ - g,l)dfh?dro uinolin-2(1H)-one
dr oqui nol i n-2 % 1H)-one * N\
(4-fl uorophenyl)pi perazin- 1
, 4- di hydroqui nolin-2(111) - one

1. NN OHO SNO (S)+6-(3 |- (443
A it bl mlhoan b Y i ooy ool o
y - Ul IICLIIyIlJIICIIyI)lJI |JCI aZr 1l
ydr oxypr opoxy) - 3, 4- di hydr oqui nol i n-2(1H) - one N\
(8)-2-(4-(2-hydroxy-3-(2-ox0-1,2,3,4-
N
9 H tetrahydroquinolin-6-yloxy)propyl)piperazin-1-
CN K/N\/'\/O Y
\@fl yl)benzonitrile
N 0
H
©\ (8)-6-(2-hydroxy-3-(4-phenylpiperazin-1-yl)propoxy)-
N
QH 3,4-dihydroquinolin-2(1 H)-one
N \/-\/O\@(l
N 0
H

(8)-6-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(8)-6-(3-(4-(3-chlorophenyl)piperazin- 1-yl)-2-
hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one

(8)-6-(2-hydroxy-3-(4-m-tolypiperazin-1-yl)propoxy)-
3,4-dihydroquinolin-2(1H)-one

(5)-6-(2-hydroxy-3-(4-(3-
(trifluoromethyl)phenyl)piperazin-1-yl)propoxy)-3,4-
dihydroquinolin-2(1H)-one
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.NOOH O NO (S)-6-(2-hydroxy-3 -(4-p-tolyl piperazin-

1 -yl)propoxy)- 3 ,4-di hydroquinolin-2 ( 111)-one NC O
WOR00P{137843F) - 4- (4- (2- hydroxy-3 -(2-o0x0- 1,2, 3 ,BCET/US2009/043502

t et rahydr oqui nol i n- 6- onxy)propyI)plpera2|n- 1 -

viYhoan—zan 1 a Dr 1f\1 I\I I\I f"_l Cl\lf'\ (Q\ [ (2

U\,IILUIIItIrII\, U \ } \>4 \
- (4- bronophenyl ) pi perazin- 1 -yl)-2-
r opoxy) - 3, 4- di hydr oqud)maB{H«2htliphenpipeperaliOl -yl)-2-
2009/ 137184 BCT/U52009/04350%y$§&&&m§0@%dNQh&mmdm20H)mw

(S)- YOO “(4- (4- hydr oxyphenyl ) pi perazin- 1 -
yI)propoxy) 3,4 dr 8UInO|In 2(1H)-one MO I.
----- .., NL. (|S) - 6- (2- hydr oxy- 3

- (A (A net hm(\/nhpn\/l \ n| per azin- 1-

if)propoxy) 3 4- d|hydrqu|noIin-2(111)-one F C40 N
/ﬁ OH (8)-6-(2-hydroxy-3-(4-(4-isopropylphenyl)piperazin-

K/ N \/:\/O\©f\/\L 1-yD)propoxy)-3,4-dihydroquinolin-2(1H)-one
N 0]

.

N /\ OH (8)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-

K/ N \/:\/Om hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
N O

(8)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yD)propoxy)-3,4-dihydroquinolin-2(1H)-one

K/ N \/\/Om hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
0

N /\ oH (8)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-

K/ N \/\/Om yD)propoxy)-3,4-dihydroquinolin-2(1H)-one
O

(S)-6-(2-hydroxy-3-(4-(4-(prop-1-
O OH ynyl)phenyl)piperazin-1-yl)propoxy)-3,4-

N \/'\/O\@fl dihydroquinolin-2(1H)-one
N O
H

0N
/r\©\ N /ﬁ OH (S)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
~
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Al

hyvdr Aot nAl o

1 -yl)propoxy)-3, 4-

-4-yl)piperazin- 1 -yl)-2-

Nn_ 21111\ _ nne

a) O
o C—0o ot

A% Ily

)
]

3
y

~2\hydr o
10 “Zﬁ/-??;; S)-6
- (4- (2-ATuorop phper
hydr oxypr opoxy) -g' Xd

NO OH 0 N

\J\.1u| ToT 1T711

di fl uor ophenyl) pi per azi n-

1

| 696 hiypdroogsH4oinhthalg 1) pipmein-1-
- ( 3 yD)propoxy)-3,4-dihydroquinolin-2(1 H)-one
azin- 1 -y1)-2-

roqui nolin-2(111)-one 0 CIL

6-((S)-3-((R)-4-(4-chlorophenyl)-2-methylpiperazin-1-

yD)-2-hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-

one

6-((S)-3-((S)-4-(4-chlorophenyl)-2-methylpiperazin-1-

yD)-2-hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-

one

6-((S)-3-((2S,6R)-4-(4-chlorophenyl)-2,6-
dimethylpiperazin-1-yl)-2-hydroxypropoxy)-3,4-
dihydroquinolin-2(1H)-one

6-((S)-3-((2S,6R)-2,6-dimethyl-4-p-tolylpiperazin-1-
yD)-2-hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-

one

Cl
\©\ N /\ oH (R)-6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-2-
K/ N o hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
T,
H
Cl
ol D\ N oH (R)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl1)-2-
K/ N \)\/O hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
T,
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(S)-6-(3 -(4-(2-chl orophenyl) pi perazin- 1 -yl)-2-
hydr oxypr opoxy) - 3, 4- di hydroqui nol i n-2(111)-one WO
WQR20D9/13IBFBA3PCT/ US2009/ 043502 I. N CHO O PCT/US2009/043502
(S)-6-(2-hydroxy-3 -(4-o-tolyl pi perazin- 1
N 1

a -
iy n (WA 2 A-_di hvdr oot nal i 2 1\ _~Anp * N/ )
z E 1 Y

T } HI UHUX}} J y T A% Ilyul \J\.1ul LILAYA } A\ AN A LI\ \>4

1
NN. 7. 0 (S)-2-(4-(2-hydroxy-3 -(2-oxo0- 1,2,3 ,4-
roqui nol i n- 6-yl oxXy) propyB piipeyaizdnphpiptrazin-1-yl)-2-
yl) benzdni §'i Le 401 N NQ 9@&9%0@7@%@@5%@2@
-(4-p pi N < -yl ) pr opoxy) -

, 4- di hydr oqui no 11)l-one la NI N CH (S)-6-(3
-(443 -quorophenyI) i p&rlazin- 1 -y1)-2-

z
(
\
(

g

hydroxypropoxy)-3 4-dihydroquinolin-2(111)-one Cl 1 1
N OH 0
Nﬁ OH (R)-6-(2-hydroxy-3-(4-(4-isopropylphenyl)piperazin-

K/ N \)\/Om 1-yD)propoxy)-3,4-dihydroquinolin-2(1H)-one
N~ ~O
H

(R)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-

N/\j OH
N \)\/om hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
O

N
H

(R)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yD)propoxy)-3,4-dihydroquinolin-2(1H)-one

N/\j OH
v o

K/ N \)\/Om hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
6]

N
H

(R)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
yD)propoxy)-3,4-dihydroquinolin-2(1H)-one

(R)-6-(2-hydroxy-3-(4-(4-(prop-1-

ynyl)phenyl)piperazin-1-yl)propoxy)-3,4-
dihydroquinolin-2(1H)-one

)/\©\N/\ OH (R)-6-(3-(4-(4-butylphenyl)piperazin-1-yl1)-2-

i m
N O
H
\©(N\ALO
H
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(S)-6-(3 -

(443 -chl or ophenyl ) pi per azi n-
WOLRMR1378)3 0

[ 1 -yl)-2-
hydr oxypr opoxy) - 3, 4- di hydroqui nolin-2(111)-one 1.1 y'
(S)-6-(2-hydroxy-3 -(4-mtolypi pePGRUSR004043502
-yI ) propoxy) - 3 ,4-di hydroquinolin-2(1H)-one F3C 1.1 N
N (S—6—(2hydroxy—3—443
fI uor omet hyl ) phenyl ) gi perazin- 1 -yl)propoxy)-3, 4-
» Q) | in-2 ( ]_H) on &)-MiPhydroxy-3-(4-(naphthalen-2-yl)piperazin- 1
2009 137 U82009/ 043502 yh,8hoxM-34- dd}!,dg)q!ﬂn(lhn\zglﬁone
(S)- 6 I phenyl ) pi per azi n- -
hydroxypropoxy) Xdroqw nol i n-2( 1H) one * N\ N
OH 0 0 (S)-6-(2- hydr%xy
(4-(4-isopr nn\ll nhan\ll \ I"\I narazin 1 viYnronoxyw) -2
T ot T ASIAC UL L A A A Ar i B
\@dl hydr oqui nol i n- 2(113) -one
N
@

0 (R)-6-(2-hydroxy-3-(4-p-tolylpiperazin- 1 -yl)propoxy)-
T,
H

3,4-dihydroquinolin-2(1H)-one

(R)-6-(2-hydroxy-3-(4-phenylpiperazin-1

yD)propoxy)-3,4-dihydroquinolin-2(1H)-one

[::]\N
i
LG

N
N

/\ (R)-6-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2

\)\/ o hydroxypropoxy)-3,4-dihydroquinolin-2(1 H)-one
T,

H

In another embodiment, the compound is selected from Table 8
Table 8.

Compound

NAME
C|:©\N

(8)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2

hydroxypropoxy)quinolin-2(1H)-one

)

(8)-6-(3-(4-(3,4-difluorophenyl)piperazin- 1 -yl)-2

hydroxypropoxy)quinolin-2(1H)-one
0 m
N O
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. (S)-6-(3
- (4- (4-cycl opropyl phenyl) pi per azi n-
Wh Wiy opoxy) - 3, 4- di hydr oqui nol i n-2(111) - oneCT/US2009/043502
. NNOHO O (S)-6-(2-hydroxy- 3
(A (A nronvinhonul YNt nor a—1
\_l‘ \_l‘ HI UH}IHII\,II}I}HI H\,I ul_lll J.
yl ) propoxy) - 3, 4-di hydroqui nol i n-2(111) - one NNOHDO
F (S)-6-(3 -(4-(4-pbutyl phenyl) pi perazi n-
dr oxypr opoxy) - 3, 4- di hydroqui nol i n-2(111 IS N
/O\P ( |)| 6- (2- hydr oxyl- 3 82?—6-‘?3-!4-(?,4-% uoro;
-(44(4-] soput glphenyl)plp '
yl') prepd

enprlper
a/moqu

er azi rydrbxypropoxy)quinolin-2(1H)-one
i nolin-2(111)-one

N

H

0]

(8)-6-(3-(4-(4-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(5)-6-(3-(4-(3,4-dimethylphenyl)piperazin-1-yl)-2
hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(2-hydroxy-3-(4-p-tolylpiperazin-1

yl)propoxy)quinolin-2(1H)-one

(8)-4-(4-(2-hydroxy-3-(2-ox0-1,2-dihydroquinolin-6

yloxy)propyl)piperazin-1-yl)benzonitrile

(8)-6-(3-(4-(4-bromophenyl)piperazin-1-yl1)-2

hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(2-hydroxy-3-(4-(4-hydroxyphenyl)piperazin- 1

yl)propoxy)quinolin-2(1H)-one
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azin-1 yl) 2-



*

NI N OH O 0di hydroqui nolin-2(1H)-one
(S)-6-(2-hydroxy-3 -(4-(4-(prop- 1 -

W@ popbNpisenyl ) pi perazin- 1 -yl)propoxy)-3 ,4- REX/US2009/043502
2009/ 137843PCT/ US2009/ 043502 SN N OH 0 O
(DD A (2 h\lrl (VAVEELS) / /I (nanht hal an_ 2 1\ N1 et AZ1 N 1
Meo \ \>4 \L yu U y J \ MHIILIIT.A.I ARl | [ yJ.} HI H\, AT 11 =
ropoxy)-3 , 4-di hydroqw nolin-2 ( 1H-one Cl *N\
C - VvV [V(S)76- (2@1y@0xy62{(4$§ -m@thoxyphenyl)piperazin-1-
-((R A\§4 %I orophenyl) 2- et hy L AZEA Jonz 2- O
droxr%vo Oiyh dro ui noPMr&bg m%Y]é) 5%() Yq(
NOHO ) - oO

(5)-6-(2-hydroxy-3-(4-(4-
(trifluoromethyl)phenyl)piperazin-1-
yl)propoxy)quinolin-2(1H)-one

(8)-6-(3-(4-(biphenyl-4-yl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(3-(4-(2,4-difluorophenyl)piperazin-1-yl)-2-

N /\ C:) H hydroxypropoxy)quinolin-2(1H)-one
F K/N\/\/Om
N~ O
H
-6-(3-(4-(2-fluorophenyl)piperazin-1-yl)-2-
Q\N/\ OH (5)-6-(3-(4~( phenyl)pip ¥

hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(3-(4-(2-chlorophenyl)piperazin- 1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(2-hydroxy-3-(4-o-tolylpiperazin-1-
yl)propoxy)quinolin-2(1H)-one
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((S)-4-(4-chl orophenyl)-2-net hyl pi perazi n-
y1) - 2- hydr oxypr opoxy) - 3, 4- di hydr oqui nol i n-2(111)
W@009/158GH 0 i364(S) 30
chlorophenyl) 2,
v 1)

1 -
- - one
- ((2S, 6R) - 4- ( 4-PCT/US2009/043502
- di net hyl pi perazin- 1
2 dr nvvny r\nr\vu\ 2 A di hyvdr nﬂni nal i n L1LD pay
yJ.} [ ||yu| Ul\y HI UHUI\y} T Al ||yu| \.1u| moTr 111 L\ LT I} LB A2
INNOHO Oone 64(S)-3
6R) 2, 6- di net hy1- 4-|pS-81(41(2pyfreryedz 2 rexo-1.2-dihydroquinolin-6
hyd®lﬁxypr opoxy) - 3, 4- di h)@@d’x@ﬁ%b pErQZlIZ( }la’o%ﬁzonig:ille 0
CNN O AR K- -k4; (4-|chl orophenyl ) pi perazin- 1
-yl) - 2- hydrox ox ) - 3, 4-di hydroqui nol i n-2(111) - one
ad C ONNOO N0
H
Yo
N

~ TN

(8)-6-(2-hydroxy-3-(4-phenylpiperazin-1

yl)propoxy)quinolin-2(1H)-one
O\©\/1
N~ ~O

H

(8)-6-(3-(4-(3-fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one
O@(i
N~ ~O

H

|||O

\/\/

(8)-6-(3-(4-(3-chlorophenyl)piperazin-1-yl)-2

0 hydroxypropoxy)quinolin-2(1H)-one
X
W:::I;iLb
H
/©\ (8)-6-(2-hydroxy-3-(4-m-tolypiperazin-1

yl)propoxy)quinolin-2(1H)-one
Om
N 0]

H

(5)-6-(2-hydroxy-3-(4-(3-
\/\/O m (trifluoromethyl)phenyl)piperazin-1
N~ ~0

yl)propoxy)quinolin-2(1H)-one

H
(5)-6-(3-(4-(4-ethylphenyl)piperazin- 1 -yl)-2-
\/\/Om hydroxypropoxy)quinolin-2(1H)-one
N~ ~O
H
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(R -6-(3-(4-(3 ,4-dichlor
hydr oxypr opoxy) - 3, 4- di hyd
WQ209/13IBFBA43PCT/ US2009/ 043
(R) 6-(3 -(4-(4- ethyl phen

ophenyl ) pi perazin- 1 -yl)-2-
roqui nolin-2(111)-one WO
502 lei N OH 1\1.)0PQr/us2009/043502

yl ) pi per azin-
Iff\ﬂll: nC! N 2(

vadr ovevrnry apnosas) A rh h\l
| ST OXy P OpPpOxXyYyy u,-r Sty

0 (R)-6-(2-hydroxy-3
- (4-i sopropyl phenyl ) pi
ro noli n- 2( 1H) -
- (4- (4- gyclopropyl phenyl)
hydr o w\oﬁb(y% <iyhyd

r
*NNOHO

;3?

N~ O
H

|\J\.1u —TT

perazin- 1 -yl)propoxy)-3

0 'fb‘?-6-/32-ﬁﬁin%-g(i-@-igp&@lp'hgﬁy()gﬂperazin-

pi perazi n

r oqui nor Wf"%ximmqmg(lm one

(8)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

=
.
(@]
(@]

(8)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-
yl)propoxy)quinolin-2(1H)-one

(5)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-
yl)propoxy)quinolin-2(1H)-one

T 3945

(S)-6-(2-hydroxy-3-(4-(4-(prop-1-
ynyl)phenyl)piperazin-1-yl)propoxy)quinolin-2(1 H)-

one

g
?Q
5

Iz

OH

(8)-6-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-
yl)propoxy)quinolin-2(1H)-one
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0 (R -6-(2-hydroxy-3 -(4-(4-propyl phenyl) pi perazin- 1
- yl)propoxy) -3, 4-di hydroqui nolin-2(111)-one *N N OH
WQ@209I(ARB45- (3 - (4- (4-butyl phenyl) pi perazi n- 1 PGIYSDO9/043502
hydroxypropoxy) 3, 4-di hydroqui nolin-2(111)-one 0 N CH
0—R—6{(2hydrexy—3
“ -(4 i sobut yl phenyl ) pi perazin- 1 -
oxy) 3, 4- d|hydrqu|@@ﬁﬁﬂggﬁ1+&m@m@ﬂwﬁiﬁMﬂkm®ﬂﬂm4-
di C]UIOHO| i n- 2(:“_') one R%l) @h&c@oxwgﬂb éﬁn%lin-Z(lH)-one
- (4- Nppog/o d,) phenyl plpera2|n
-yI)propoxy) 3 l'2009/137843PCT/U82009/043502 oS
N OH N '"NO (R)-6° dogxy- 3
- (4- (napht hal en- 2- yITplperazin- 1 -
ropoxy) - 3, 4-di hydroqui nolin-2(1H)-one * NOH N

e
P,

6-((S)-3-((S)-4-(4-chlorophenyl)-2-methylpiperazin-1-
yD)-2-hydroxypropoxy)quinolin-2(1H)-one

6-((S)-3-((2S,6R)-4-(4-chlorophenyl)-2,6-
dimethylpiperazin-1-yl)-2-hydroxypropoxy)quinolin-
2(1H)-one

6-((S)-3-((2S,6R)-2,6-dimethyl-4-p-tolylpiperazin-1-
yD)-2-hydroxypropoxy)quinolin-2(1H)-one

(R)-6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-2-

OH
K/)\l \)\/ o \@(1 hydroxypropoxy)quinolin-2(1H)-one
N~ ~O
H
DOt
R)-6-(3-(4-(3,4-dichlorophenyl)piperazin-1-y1)-2-
ol N/ﬁ OH (R)-6-(3-(4-( p.ymp D)
hydroxypropoxy)quinolin-2(1H)-one
L
N~ O
H
/\©\ N /\ (R)-6-(3-(4-(4-ethylphenyl)piperazin-1-yl)-2-
OH
k/ N \)\/ o \@\l hydroxypropoxy)quinolin-2(1H)-one
O
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0 (R)-

-yI)propoxy)-
WO 2@90378¢R) -

yI)propoxy) 3, 4- dlhydrqu|noI|n 2(1H) -one * NO N

6- (2- hydroxy-3
6- (2- hydr oxy-3

-(4-p-tolyl piperazin- 1
3 , 4-di hydroqui nolin-2(1H)-one ON OH N
- (4- phenyl pi per azi NnBCT/EUS2009/043502

/\ CH
l \ ’)

YNt nn

D\
)

droxypropoxy) 3, 4-di hyd
another

@g

y

R/') //I (A 'F|||r\r
o I\ oot

enbodlnent t h

TQQ}e 8. npo

443 4- dlcm
RS

HI I\, I Iy I } HI
roqui nol i n-2(1H)-one

e compound is selected from
UOQ 6- (MME)X;% (le 1s0bl‘0{3ylph%}g)—ip9azm
or opheny
i nolin-

H\.IraLl LIL} J. ty } [

zyl(ff'%&%)@?@h%ﬂr@\mem

(R)-6-(3-(4-(4-cyclopropylphenyl)piperazin-1-yl)-2-

hydroxypropoxy)quinolin-2(1H)-one

(R)-6-(2-hydroxy-3-(4-(4-propylphenyl)piperazin-1-

yl)propoxy)quinolin-2(1H)-one

(R)-6-(3-(4-(4-butylphenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(R)-6-(2-hydroxy-3-(4-(4-isobutylphenyl)piperazin-1-

yl)propoxy)quinolin-2(1H)-one

(R)-6-(2-hydroxy-3-(4-(4-(prop-1-

ynyl)phenyl)piperazin-1-yl)propoxy)quinolin-2(1 H)-

one

(R)-6-(2-hydroxy-3-(4-(naphthalen-2-yl)piperazin-1-

yl)propoxy)quinolin-2(1H)-one
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(S)-6-(3 -(443 ,4-difluorophenyl)piperazin- 1 -y1l)-2-
hydr oxypr opoxy) qui nol i n-2(1H)-one WO

WQ2D9/1318FB43PCT/ US2009/ 043502 N N CH 0 SMO/US2009/043502
(R -6-(3 -(443 ,4-difl uorophenyl ) pi perazin- 1 -y1)-2-
hyvidy I VAV VoV Ve oy yYotnali n 2 oenre I\II\ I\I OH A SNO
Iy \W B} UI\yP UHUI\y} \.1u| moTr 111 ] \ J.I I} \W AN A3 LA AT U TN
)-6-(3 (4-(4-fluorophgnyl) pi perazin- 1 -yl)-2-

r proplfh)fxy)qui nolin-2(1H-one .1 NNO HO ONO
S)76-(B -443 , 4-di net hy| phqn)ydaz@m@mﬁuﬁlm@ Sk 12

qupw%oxs) yaieN n- 2(111) - one- | . 1 rGVeR
t ol yl pi p€PAazY ino}in- 2(1H) -one
)-one NC ON\ CH

(R)-6-(2-hydroxy-3-(4-phenylpiperazin-1-
yl)propoxy)quinolin-2(1H)-one

(R)-6-(3-(4-(fluorophenyl)piperazin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(R)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
hydroxypropoxy)quinolin-2(1H)-one

(8)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-1-
yl)propoxy)quinolin-2(1H)-one

In another embodiment, the compound is selected from Table 9.

Table 9.

Compound Name
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N20 O NO (S)-4-(4-(2-hydroxy-3 -(2-oxo-
1, 2-di hydr oqui nol i n-6- yl oxy) propyl ) pi perazin- 1

WO ydoyhgrszoni trile Br lei N L.N OH O SNO (S) - 6-¥Gr/US2009/043502
- (4- (4- bronophenyl) pi pera2| n- 1 -yl)-2-

dr v aonosaevs ) o pay | fa) (1LN0 oRe HOYy t+1 ~ NN OO ONO

tyul \JI\yPI UHUI\y} \.1ul II\JI : LIL} L\ =T I} A>3 LI\ LA %4 TN TV AT U VTN

- 6- (- hydr oxy-3 -(4-(4-hydroxyphenyl) pi perazin- 1 -
cl QPoXyY I~ {n-2(111) | Brie -0, 2008 dBFBU-3 @ imidazolidin-
2009/ 04350 */@&)\/Ie 6-(2- hy(;f}-é?ﬁgﬁ(y)ghewemnegﬂfonamlde
- (4- (4- met hoxyphenyl) pi perp

yl) propoxy) qui nolin-2(111)+ one FC* N/\ OHNO O

OB

)

q3) - 6- 2- hydroxy-3 - (4-(4-

i fl gr §L ihyl DE?QVL ) Ehpﬁg %éi_(g_'(goz?:%c_]iﬂ(i{@hﬁiyl)-(2-§5(911§1_d€7§11dm_
- ( b\’pﬁenyl - ‘@ Q}QQEMEaZ n- 1-yl)grg_[)yl)ghenyl)methanesulfonamide
H

(S)-N-(4-(3-(3-(3,4-dichlorophenyl)-2-

Cl ~
jDL /©/ SO,Me oxoimidazolidin-1-y1)-2-
cl N\’/N /Y\O hydroxypropoxy)phenyl)methanesulfonamide
OH

ZT

(S)-N-(4-(3-(3-(4-chlorophenyl)-2-oxoimidazolidin-
~S0,Me 1-y1)-2-

H
N
LT
Cl )k N /\|/\o .
N L hydroxypropoxy)phenyl)methanesulfonamide
OH

o OH
CI\@\N )\\N /\|/\O (S)-1-(4-chlorophenyl)-3-(2-hydroxy-3-(4-
t  oH

hydroxyphenoxy)propyl)imidazolidin-2-one

hydroxyphenoxy)propyl)imidazolidin-2-one

OH
0O
CI\Q\N)kN/\/\O /©/ 1-(4-chlorophenyl)-3-(3-(4-
\J

1-y])-2-hydroxypropoxy)phenyl)urea

o N NH,
)k /©/ \([)]/ (S)-1-(4-(3-(3-(4-chlorophenyl)-2-oxoimidazolidin-
C'\O N 0
N
O /\(g:\

In another embodiment, the compound is selected from Table 10.

Table 10.

Compound Name

o}
H
/©/ o\)J\N/\/N N-(2-(3,4-difluorophenylamino)ethyl)-2-(4-
H
M9023\N F (methylsulfonamido)phenoxy)acetamide

H F
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hydr oxypr opoxy) qui nolin-2 ( 111)-one 101 O H
(S)-6-(3 -(4-(2,4-difluorophenyl)pi perazin- 1 -yl)-2-
Wh Wiy opoxy) qui nol i n-2(1H)-one OCH NO O  NET/US2009/043502

(S)-6-(3 -(4-(2-fluorophenyl)piperazin- 1 -yl)-2-
hyvidy r VAV VoV VaUVAY (WAW-TRT] nr\l N ’)/ LN _~no 4 OCH CLNOA O NO
||yu| UI\yP UH I\ } \.1u| moTr 111 J.I I} .\JII\, T, .LI\./II o TNWO J TN
(S 6 3, - (#- 2-c|ﬂ| or ophenyl ) pi perazin- 1 -yl)-2-

hy r - 2( [L11 N-@rt4-dictlorpyhnyi@iino)ethyl)-2-(4-

Meozq\ ( 2- hydroxy 3 tolyl pi A MAPERN(TIN tamid
yIH) pr opoxy) qui nol i n- 1101 one%he\[:}}\%.1s rBiniddhphenosyacetamide
2009/ 137843PCT/ US200 0435:)2 *NON NC) O H SNO

(S)-2-(4-(2-hydroxy-3 -(2-pxo- 1, 2-di hydroqui noli n-6-
N-(2-(3,4-dichlorophenylthio)ethyl)-2-(4-

O
O\)J\ N A8 (methylsulfonamido)phenoxy)acetamide
H
MeO,S. /©/ \Q\
N Cl

H Cl

N-(2-(3,4-dichlorophenoxy)ethyl)-2-(4-

O
O\)J\N/\/O (methylsulfonamido)phenoxy)acetamide
H
MeO,S. /©/ \Q\CI

H Cl
(0]
/@/O\)J\H 7 (E)-N-(3-(3,4-dichlorophenyl)allyl)-2-(4-
MeOZS\H /\/\©\0| (methylsulfonamido)phenoxy)acetamide
Cl
O
/©/ OJ&HN\@\ N-(3-(3,4-dichlorophenyl)propyl)-2-(4-
Meozs\u I Cl (methylsulfonamido)phenoxy)acetamide
7 H
WHN N\Q\ N-(2-(3,4-dichlorophenylamino)ethyl)-3-(4-
MeOZS\H I cl (methylsulfonamido)phenyl)propanamide
0
/©/\)‘\ ” N S\Q\ N-(2-(3,4-dichlorophenylthio)ethyl)-3-(4-
MeozS\N cl (methylsulfonamido)phenyl)propanamide
Cl
0O
/©/\)‘\ H e O\Q\ N-(2-(3,4-dichlorophenoxy)ethyl)-3-(4-
MeozS\H al (methylsulfonamido)phenyl)propanamide
Cl
O
WH/%Q\ (E)-N-(3-(3,4-dichlorophenyl)allyl)-3-(4-
MeOZS\H T cl (methylsulfonamido)phenyl)propanamide
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yl oxy) propyl ) pi perazin- 1

-yl)benzonitrile N\ O H

SNO N.-.0 (S)-6-(2-hydroxy-3 -(4-phenyl pi perazin- 1 -
W@ Lgopna8exy) qui nol i n-2(111) - one N /\ N OH O RIXDUS2009/043502
(S)-6-(3 -(443 -quorophenyI)plpera2|n- 1 -yl)-2-
hvdr avvne r\nr\vu\ annalin 271 onre * NI\ ] N 0O N
||yu| Ul\y HI UH } \.1u| moTr 111 L\ J.I I} \W AN A3 \/I \l \ | == LA\ AT U J
chl or ophenyl ) pi perazin- 1 -yl)-2-
|

(S)-6-(3_-(#43 -
hyd @ propoxy
MeO 4 PAEA 2- hydr oxy- 3

yH) pr opoxy) qui nol i n-

111) -Notie(3.4-dNblbtopHany Doy G340

Dl yp

e R Aoy pprogranic

N-(4-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-

oxopropyl)phenyl)methanesulfonamide

N-(4-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-

oxoethoxy)phenyl)methanesulfonamide

MeOZS\

N-(4-(3-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
yDpropyl)phenyl)methanesulfonamide

N-(4-(2-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-

\H N yDethoxy)phenyl)methanesulfonamide
Cl
Cl
H
o} N~ ~S0,Me
/©/ 2 (S)-N-(4-(3-(4-(4-chlorophenyl)-2-oxopiperazin-1-
| N /\(lj:\O yl)-2-hydroxypropoxy)phenyl)methanesulfonamide
Cl :
H
i /©/ “sodMe (S)-N-(4-(3-(4-(3,4-difluorophenyl)-2-oxopiperazin-
\)N /Y\O L-yD-2-
F N OH
D/ hydroxypropoxy)phenyl)methanesulfonamide
F
H
N
Q /©/ "S0;Me N-(4-(3-(4-(3,4-difluorophenyl)-2-oxopiperazin-1-
Hk N0 yD)propoxy)phenyl)methanesulfonamide
N
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0 (S)-6-(2-hydroxy-3 -(443 -
(trifluoronethyl)phenyl)pi perazin- 1 -

W@ kgopngisexy) qui nolin-2( 1H)-one lel N NO 0 H PCIBNE009/043502
(S)-6-(3 -(4-(4-ethyl phenyl) pi perazin-

hyudravvnranavvwyY cmr nAal v n 971N AnA \AD
Ty O OXy propoOxy Qo TorTT——={pr—onc LA =4

2009/ 137843 / US2009/ 043j;2 . NNOHO 01 NO

_x/ﬁs_ - (4- (4- | sHGitdBpheinplopipng wmarzzin -yl)-3-
Z 1H) - On%x@pr&};y%ﬂen methe(né)ﬂf(ﬁl’al(ﬂ%e
(4-cycl opropyl 4@ ) p| per azi n- -y1)-2-
hydr oxypr opoxy) qui ngt’1 i 2(L11)-one IS N
F

" ——~

0

o

\)J\ N/\ N-(4-(2-(4-(3,4-difluorophenyl)piperazin- 1 -yl)-2-
MeO,S. K/ N

oxoethoxy)phenyl)methanesulfonamide

pe

6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

L
Q

5
»

T
"
,15

oxoethoxy)benzo[d]oxazol-2(3H)-one

6-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-

oxoethoxy)benzo[d]oxazol-2(3H)-one
Cl

Cl

L
@

Iz

O\)k N /ﬁ 6-(2-(4-(4-Chlorophenyl)piperazin-1-yl)-2-

K/ N : oxoethoxy)benzo[d]oxazol-2(3H)-one

5-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-

N
H
OZ(D/O\A N /\ 5-(2-(4-(3,4-difluorophenyl)piperazin-1-y1)-2-
H K/ N oxoethoxy)indolin-2-one
~r
N K/ N \@\ oxoethoxy)indolin-2-one
Cl

o)
O:‘(tO/ \)J\ N /ﬁ 5-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
” K/ N oxoethoxy)indolin-2-one
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SN NOHO NO Oyl ) pr opoxy) qui nol i n-2(111) - one
(S)-6-(2-hydroxy-3 -(4-(4-propyl phenyl) pi perazin- 1- 0
WORMNI/TB18@3 O (S)-6-(3 -(4-(4-butyl phenyl) pi pePGERUHR2004043502

-yl) 2 hydr oxypr opoxy) qui nol i n-2(1H)-one 01 NN CH O

R/’)ht‘lrn\l')

\u; U Ilyul UI\)’ J
(4 (4- |§ob tylphenyl)plpk£a2|n- 1-

Y ) D) QU NAl i n-2" ( 1H) - oR@-(SEN-AhRDBenyD i re-1-yD-2-

2 hydr 4-(4-(pr Q)Qoethl)xy‘) 3,4- dlhydroqumohn 2(1H) -one
ynyl)phenyl)plper - 1 -yl)propoxy)quinolin-2 ( 111)

Cl

Cl

m o\)J\ /\ 6-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-
07N K/N\©\ oxoethoxy)-3,4-dihydroquinolin-2(1H)-one

Cl

O

(e}
m \)kN/ﬁ 6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-
e LA rem
H

oxoethoxy)-3,4-dihydroquinolin-2(1H)-one

pe

0 6-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-

Z\/@/ O\)k@ oxoethoxy)quinolin-2(1H)-one
N
(¢}

Cl

0 6-(2-(4-(4-chlorophenyl)piperazin-1-yl)-2-

= O\)LN/ﬁ oxoethoxy)quinolin-2(1H)-one
N
o] N
H

£

6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

oxoethoxy)quinolin-2(1H)-one

| 8
§:
%,

4

6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-3-

¢
3

oxopropoxy)benzo[d]oxazol-2(3H)-one

C
+

6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-

A
&
L
)

oxopropoxy)benzo[d]oxazol-2(3H)-one

C
e

]
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ISONNOHDO
(S)-6-(2-hydroxy-3

NO Oyl ) pr opoxy) qui nol i n-2(111) - one
- (4- (napht hal en- 2-yl ) pi per azi n-

1 -

WOND0208:843137843PCT/ US2009/ 043502 CI NOH N_ v PCDUS2009/043502
064(S)-3 0
(N A (A ehl or r\nhgn\l1\ 2 mmthyl ni nara-21 N 1
H\I\} g \_l‘ o1 Ut UHII\‘ IyJ.} [ EIbLIIyIHI H\‘I AT 11 L
i ydr oxypropoxy) qui no|in-2(111)-one C OH N
Oﬁ<? 0 /} 6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-
(S) 29( 4¢h phenyl) 21 et hyl RiBeNRZInoxdor2(3H)-
y1)- i n-2( f?f%gne Gogomriee

hydroxyp offtﬂ?lno

LSS

5-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-3-

oxopropoxy)indolin-2-one

SN

Cl

5-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-

oxopropoxy)indolin-2-one

2SO UY PN

A

5-(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-

oxopropoxy)indolin-2-one

H
O, N
T,
O/\)kN

O

6-(3-(4-(3,4-difluorophenyl)piperazin-1-yl)-3-
oxopropoxy)-3,4-dihydroquinolin-2(1H)-one

H
O, N
T
O/\)J\N

@

6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-
oxopropoxy)-3,4-dihydroquinolin-2(1H)-one

T~

A

~

Cl

Cl

6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-
oxopropoxy)-3,4-dihydroquinolin-2(1H)-one
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02(1H)-one 64(S)-3 -((2S,6R)-4-(4- chlorophenyl)-2, 6-

di net hyl pi perazin- 1 -y1)-2-hydroxypropoxy) qui noli n-
WO 200918k N O O  64(S)-3 PCT/US2009/043502
-((2S, 6R) - 2, 6- di net hy1- 4- i perazin- 1 -

\

A 11 _Ann f"l e Nl !\\I

2 _hvudr avvnry nnasenvg) A RO
0

p
ylw [ Ilyul \Jl\y HI UHUI\y} \.1ul LIL} 1J.J. A\ AN A oAt L.
y

-tolyl
H—2(
o R)-6-§(3 -(4-(4-chl ofophen |)p| erazin- 1
-yl hydr axypr opoxy) qui nolﬁﬁ(%(314-1)1ﬂ1®n3@h6@¥1)p®era@1}-l1\|®9+3-
NJO 0 “¢( G\y\;(fr - (443 , 4t dichl Qﬁ&p@ggg@)ﬂgh@%—'@zﬁfg 1
X

-y1)-2- hydro Pb@) qui pol i n-2(IH) - one
F

6-(3-(4-(4-chlorophenyl)piperazin-1-yl)-3-
T )
K/ oxopropoxy)quinolin-2(1H)-one
Q.
Cl
6-(3-(4-(3,4-dichlorophenyl)piperazin-1-yl)-3-
L e
K/ oxopropoxy)quinolin-2(1H)-one
N
; Cl
Cl
O\/\
N /ﬁ
(0] . . .
:(l\lt@/ 5 }\/ N 5-(2-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
H yDethoxy)indolin-2-one
Cl
Cl

o
~N /\
0 \ )\/ 5-(2-(4-(4-chlorophenyl)-2-oxopiperazin-1-
0]
H

N
\O\ yDethoxy)indolin-2-one
Cl

O
~N N /ﬁ
© N 2\/ 5-(2-(4-(3,4-difluorophenyl)-2-oxopiperazin-1-
O

N
\Q\ yDethoxy)indolin-2-one
F

H
H
N
0:<I>\ 5-(3-(4-(3,4-difluorophenyl)-2-oxopiperazin-1-

yl)propoxy)indolin-2-one

yl)propoxy)indolin-2-one

H
N
O:/\ 5-(3-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
O/\/j\/
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0 NO (R)-6-(3 -(4-(4-ethyl phenyl)piperazin- 1 -yl)-2-
hydr oxypr opoxy) qui nol i n-2(1H)-one WO

WQRO®9AIBFBA3PCT/ US2009/ 043502 SN N OH NO Q01 PCT/US2009/043502
(R) - 6-(2-hydroxy-3 (4 (4 |sopropyl phenyl)p| per azi n-

v\ nr V\l\ o 11 n ere A

HJ—} HI UHUI\y \.1 T IICJ.: LIL} L\ J.I I} A\ AN A2 ™\ I\I I\I\J U

xypropoxy)qw nol i n-2( 1H) - one (R) 6-(3
| g ro | phenyl) p| persaZ{4-chiNophenyl)-2-xiNpipérdid-1-
JO n-2( 111)y‘1)91€§‘0xy)1nd0hn -2-one

xy) qui nol
(R -6- (2 hyd@céx\y/-“&@\m- pr opyl phenyl ) pi perazin- 1- 0
N
Cl

6-(2-(4-(3,4-dichlorophenyl)-2-oxopiperazin-1-
yDethoxy)-3,4-dihydroquinolin-2(1H)-one

6-(2-(4-(4-chlorophenyl)-2-oxopiperazin-1-
yDethoxy)-3,4-dihydroquinolin-2(1H)-one

6-(2-(4-(3,4-difluorophenyl)-2-oxopiperazin-1-
yDethoxy)-3,4-dihydroquinolin-2(1H)-one

6-(2-(4-(3,4-dichlorophenyl)piperazin-1-yl)-2-
oxoethoxy)quinolin-2(1H)-one

Cl
O
fj@/ O\)L N /ﬁ 6-(2-(4-(4-chlorophenyl)piperazin-1-y1)-2-
oZ N K/N\O\ oxoethoxy)quinolin-2(1H)-one
H
Cl
O

6-(2-(4-(3,4-difluorophenyl)piperazin-1-yl)-2-

oxoethoxy)quinolin-2(1H)-one

N-(2-(3,4-dichlorophenylamino)ethyl)-2-(2-oxo-
2,3-dihydrobenzo[d]oxazol-6-yloxy)acetamide
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OHO NO (R-6-(3 -(4-(4-

-y1l)-2- hydroxypropoxy) qui

W@ R09B37823 hydr oxy- 3

yl) pr opoxy) qui nol i n-2( 1H) -
A

but yl phenyl ) pi perazin- 1
nolin-2(1H-one 0O NOHO O

one NN()—|O

-(4-(4-isobutyl phenyl ) pi pePERUS2009043502

(R—6—(2hydroxy—3—(4—-{(4{prop
nyl Jpi perazin- 1 -VW¥%Fbﬁ%%§¥ﬁﬁ?ﬂ%?ﬁﬂ“@@fﬁ@f“°23

(R)-6-(

ynyl ) phe i
Oo H
- pht hal

¥ enﬂnlsi- pi per
yIH propoxy) qui nol i 111) ¢
2009/ 137843PCT/ US2099M4 35

F

P - hydillrydo§end[d]oxazol-6-yloxy)acetamide
azin- 1-

one WO

D2 * N OHNO

O
H
o
HO F
F

N-(2-(3,4-difluorophenylamino)ethyl-2-(4-
hydroxyphenoxy)acetamide

e}
N
N/\/
H
HO F
F

N-(2-(3,4-difluorophenylamino)ethyl)-3-(4-
hydroxyphenyl)propanamide

o}
H
HO F

H
F

N-(2-(3,4-difluorophenylamino)ethyl)-2-(3-fluoro-
4-hydroxyphenoxy)acetamide

In one embodiment, the compound is

another embodiment, the compound is not MeO:SHN

In one embodiment, the compound ha,

not HO A |

s an [Csg value of 600 nM or less. In one

n

embodiment, the compound has an ICsy value of 600 nM or less at pH 6.9 or an ischemic pH.

In one embodiment, the compound is selected from Table 11.

Table 11.

OH

/@/OJ\/
MeO,SHN

OH HN/©[

H
QOJV ~
MeO,SHN

N

Cl

Cl
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0 (R -6-(2-hydroxy-3 -(4-

p-tol yl pi perazin- 1 -y1)

propoxy) qui nolin-2(111)-one * N /\ NO OH SNO
W@ R09B37823 hydr oxy- 3 - (4-phenyl pi perazin- 1 - PCT/US2009/043502
yI)propoxy)qU|noI|n 2( 111) one NOHNDO SNO

(R (6 (2 (fl ninronh

noyr

anvl ) ni N— 1 2
Ty— o9 \—r | ASA UHII\,IIy%IIrll SAS aZ+h E ya.} =
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WA 20094t378F opoxy) qui nol i n-2( 1H) - one

hydr oxypr opoxy) qui nol i n-2( 1H) - one *
- (4- hydr oxy- 4- phenyl pi peri di n-

NO (S)-6-(2-hydroxy-3

OHOH./7\.C) 0

np

HO
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hydr oxypr opoxy) phenyl ) met hane sul fonam de H N 00SO2Me
alFNLN/y-¢c) \----/OH (S)-N-(4-(3 -(3

WO tohoasiisex ophenyl) - 2- oxoi mi dazol i di n- PCT/US2009/043502
hydroxypropoxy)phenyl)nethane sul fonam de 00 OH Clilp
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J-\./II

(S)-1-(4- chlorophen 3-(2-
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(et hyl sul f onam do) phenoxy) acet am de WO

2009/ 137843PCT/ US2009/ 043502 Me02S H 40 ONN O HO C
W@R00bH3784% 3, 4- di chl or ophenyl ami no) et hyl ) - 2- ( 4-PCT/US2009/043502

(et hyl sul f onam do) phenoxy) acet am de Me02S H o SS H CI

f"l N-(2 /')/Irh

nhgn 1|

h|n\g+h\l\ 2 (A

cehl orno
S CT O OpPCys A

}bllyl} L\_l'

N\ \u

(nethylsullonan1go) henpxy) acet am de Me02S 0 H o N HS
Clmii N3 2 rophenoxy) et hyl ) - 2- (4-

%{% by | sul f onam do xy) acet am de Me02S 401 H O

Cl _(E)-N-(3-(3,4-dichl orophenyl)allyl)-2-(4-

(met hyl sul f onam do) phenoxy) acet am de

In one embodiment, the compound has an ICsy value of 600 nM or less at pH 7.6 or a

physiological pH. In one embodiment, the compound is selected from Table 12.

Table 12.

MeO,SHN

OH u
/@/0\)\/'\‘\)
MeO,SHN

/@/0\)\/'\‘\)
MeO,SHN

A

OH H
/@/0\)\/'\‘\)
MeO,SHN

H
i: /O\)\/N
MeO,SHN

MeO,SHN" :

/@/0\)\/'\‘
MeO,SHN

Sy

SO
va
SO
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MO2S NOH 5 C d

N-(3- (3, 4-di chl orophenyl ) propyl) - 2-(4-

W@ p@phyissall f onam do) phenoxy) acet am de Me02S N EI?Tv‘IU 240ND43502
HOCd d N-(2 (3, 4-di chl or ophenyl ani no) et hyl ) - 3- (4-
(rethyt-sut-epan-do)-phenyl)prepananm-de—M02S46—H—H-
0a d N-( (3, 4-',;}“ chlo ophenyl thio h > -(/4\/N cl
(met u a/\dﬁ) @] )pr opanani Wﬂ \©[

MeOkd. ) c Rk (2-( dj.chl or 6Ren et hyl ) - 3- (4- al
( met hyl sul f onami do) phenyF) propananiide Me02S

H
o\)k N cl
H
MeO,S
SN cl

T
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i: /O\/\N/\/N\@CI
H

MeO,S

Y cl

H

o A
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o 0\)(1,\]
o#”j@ OKI
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<O
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H
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H

Q H
N Cl
N/\/
H
HO Cl

In one embodiment, the compound has a pH boost of 5 or more. In one embodiment,

the compound is selected from Table 13.

Table 13.

D/O\)\/NJ
MeO,SHN

H
D/O\)\/NJ
MeO,SHN

D/O\)\/N\)
MeO,SHN

/@/O\)\/N\)
MeO,SHN
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1.1 H 0d d

(E)-N-(3-(3, 4-dichl orophenyl)allyl)-3-(4-

W@ pphyissal f onam do) phenyl ) propanam de WO PCT/US2009/043502
2009/ 137843PCT/ US2009/ 043502 Me02SO1 H la C C
N (2 (2 A-di echl oar onhe \ll\nrr\n\l1\ 2 (A
IT\\J \\J y T \"IEAVEREEAVA] UHII IIyI}H UH}J.} \J \_l' CI
(met hyl sul f onam do) pherjyl ) pfopanan de Me02S10 a
N-(4-(3 -(4-(8 rtf\d or ophenyl ) pi perazi n- J- yl) al

(A /’2

oxopr opyl Jphdny) peHt hane sul f onani de Ve0RSJ Ha A a
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Been y) phenyl ) net hane sullf onass,de” M 280 H O c

ClL—N-(4-(13
Ot LI I W W = o
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,_r AT dlll T

onhanvi)
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yl) propyl ) phenyl ) net hanesul fonam de M02S H O N a C
N-(4-(2-(4-(3 ,4-dichl orophenyl) - 2- oxopi perazi n- 1-
W@ kgoensmsxy/) phenyl ) net hanesul fonam de N | ei j GPCIIES0M)43502

osS2Me 0 (S)-N-(4-(3
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RBNEF N (4-(3 - (4 HO
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In one embodiment, the compound is selected from the group consisting of:
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o Il
cl Nl HN —S—
T ST T o
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Cl H 1(\0 cl @N\/\/
H H
Cl N..~~ CI N.. .~
N
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75




WO 2009/ 137843PCT/ US2009/ 043502 Me02S, N *I H
N ---.. ... " NO N(4-(3 -(443
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0 G Cl 6424443 , 4-di chl orophenyl ) pi perazin- 1 -yl)-2-
oxoet hoxy)quinolin-2(1H-one o ONO O a
W®2{0248784% 4- chl or ophenyl ) pi perazin- 1 -y1)-2- PCT/US2009/043502
oxoet hoxy) qui nolin-2(1H)-one 0 0 6424443
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In one embodiment, the compound is
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In one embodiment, the compound is selected from the group consisting of:
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L. ONO 5-(3 -(4-(3 ,4-difluorophenyl)pi perazin-
1-y1)-3 - oxopropoxy)indolin-2-one 0 NO C C 5-(3

WO 209/ 378434- di chl or ophenyl ) pi perazi n- 1-y1)-3 -PCT/US2009/043502
oxopr opoxy) i ndol i n- 2- one 0O ONN C 543
- (4- (4-chl orophenyl) 'perazin- 1-y1)-3-
oxopr opoxy) i ndol i q:- 2

0S(21).NN 6-( VE
, 4-di f| uor ophen m in- 1-y1)-3 - /Qf\[?:
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In another embodiment, the compound is selected from the group consisting of:
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N
K/)V\[]/\O/Q:O): © C'@‘N\)}/N/K\O‘Q—NHSOZCM
O , Cl
q
/\ (:)H CID\ ’ /@/N\s_
cl NYN\/\/OQOH o H/\/N\HAO
© , and o

2

In one embodiment, the compound has an 1Csy of 600 nM or less and a pH boost of 5
or more. In a particular embodiment, the compound is
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H
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SN cl
H

In another embodiment, the compound is
In another embodiment, the compound is
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Cl 6-(3 -(4-(3 ,4-dichlorophenyl) pi perazi n-

1-y1)-3 -
oxopr opoxy) - 3, 4- di hydr oqui nol i n-2(1H)-one WO
WQ20D9NIBFBA3PCT/ US2009/ 043502 0 S O)LN L., ...RPCT/USN09/043502
6-(3 -(4-(3 ,4-difluorophenyl)pi perazin- 1-y1)-3 -
oxopr opoxy) qui nolin:2(1H -one ON N O C 6-(3
-(4-(4-chlorop ) pi perazin- 1 -yl1l)-3 -
oxoprongy%qu's n-2(1H)-one *.J.L) ONO cl ci 6-(3
- (4-(3 J, 4-di chl orophenyl ) pi perazin- 1-y1)-3 -
opropoxy)yui nolin-2(1H)-one 00.,"."/"...-"N,...."
ho&F G C 5 -(2-(4-(3
, 4- di chl or ophenyl) - 2-
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~a N

.

. In a particular embodiment, the compound is

Cl
OH H | Cl
O\)\/N

MeO,SHN

. In another particular embodiment, the compound is

. In another embodiment, the compound is,

MeO,SHN

. In another embodiment, the compound is,

ol
QOJVU
L
ol

MeO,SHN

In one embodiment, the compound is selected from the group consisting of:

)
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O N N O 6424443 , 4-difl uorophenyl)piperazin- 1
-y1l)-2- oxoet hoxy) qui nolin-2( 1H)-one HN cl cl
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Cl

ON Me02SHN O

OHN 040 ONCl 0 Cl OHis ONHON
W@R00OHB843ON HO N 1.1

HO CHN O\, "
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OHN 00 0,01.N O CI OH 00 0),N N 1.1
OHN 0 ()N HO 0 Cl

WD 2009/ 137843PCT/ US2008¢ 0USH0H043502
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S HOOHOON N HOOHO ONNI. HOOHO QN, , N, CN
HOOHO ON, NBr lei HOOHO ONNO OH
WO 2000 DB ®# 0 ON- S

HO OH 0 0)-N N
0 CF3 N PCT/US2009/043502
Ao o

Formula 11

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric

disorders, in particular depression and anxiety are provided comprising administering a

compound of Formula II or a pharmaceutically acceptable salt, ester, prodrug or derivative
thereof to a host in need thereof:

Ar? B Arl
Gf/ \X'/ \X/ \Mh

FormurA 11
wherein:
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HOOHOONN HOOHdI. (D.,ON Nel HOOH0,0.NO N
5 HOOHO0 Nel HOOH0O0..,.-NNI.FHOO40 0),NN
WO 2009/T37843N0 2009/ 137843PCT/ US2009/ 043502 HO 0 EIXI/OK2009/043502

each G is independently F, Cl, Br, I, C;-C,4 alkyl, C,-C4 alkoxy, C¢-C); aralkyl, -O-aryl, -S-
aryl, -NH-aryl;

f=0,1,2,3,40r5;

Ar* and Ar® are each independently aryl or heteroaryl;

B is selected from the group consisting of:

—_ (CRaRb (CRCRd)
l\N/ N e

| (CReRT),

Ri

- (CRaRb)\ /(CRCRd \
/

R™ , and

— (CR®RP (CR°RY)
1\ - \ R -

\ / CRP y |

wherein R*, R%, R, RY, R, RY, R& R", R and RP are cach independently selected from H, C-
Cs alkyl, C;-Cs alkoxy, OH or halo;

R’ is H, C;-Cs alkyl, OH or P(O)(OC;-Cy alkyl),;

R™is C;-C4 alkyl or C,-C4 alkenyl,

R"is C;-Cy4 alkyl, C,-C4 alkenyl, Cs-Cy, aralkyl, -CH,0-, -CH(C;-Cs alkyl)O-, -CH(C,-C1
aralkyl)O-;

(CRIR"), —

2

(CRIR"), —

~

—C (CR°R"),

(CRIR"),—

t,w,yandzeach=0,1, 2, or 3;

X and X’ are independently selected from a bond, O, S, SO, SO,, CH,, NH, N(C;-Cs alkyl),
and NHC(=0);

M is OH, F, Cl, Br, I, NH,, NRR’, NO,, O(C,-Cs alkyl), OCF;, CN, C(O)OH, C(0)O(C;-Cs
alkyl), C¢-C1; aralkyl, NR°C(O)CRY, NR*SO,(C;-Cg alkyl), or NR'C(O)NR",. wherein cach
R% R, R®, R" and R" is each independently H or C;-Cs alkyl; and each R'is independently H
C,-Cs alkyl or halo; or two M groups may be taken together with Ar®to form:
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N OHN 101 CF3 0O ONHO O H2ZNN H 0 ON Nel N 0 ON
O HZNH O H2ZN H 0O ON Nlei HNN M02SIeH N H |
WOLDS3 1843 PCT/US2009/043502
ArP >:O ArP >:O ArP /N ArP >=O ArP 0]
TSNRY S NRY . NRY TSNR . NRY ,
NRY X
Ar - \S<O Arb/l ArP Arb/\8<o
A TN N ~. 7, Yo
TNRY , NR" O, NR" Oor NR* : and wherein R"

and R" are independently H, C,-Cs alkyl or Cs-C); aralkyl; and
h=1,2,3,4o0r5.
In some embodiments, when B contains a piperidin-4-ol or a pyrrolidin-2-ol moiety,

and Ar* and Ar® are each phenyl, M is not OH at the para position on Ar”.

In some embodiments of Formula II, each G is independently F, CI, Br, I, C,-C4 alkyl,
Ci-C4 alkoxy, Cs-Cy; aralkyl, -O-aryl, -S-aryl, -NH-aryl;

f=0,1,2,3,40r5;

Ar* and Ar® are each independently aryl or heteroaryl;

apb cpd
/(CR R (CR°RY).
l\N - \(CReRf)y e

— CRX /

Bis \ RT :

wherein R*", R and RP are each independently selected from H, C,-Cs alkyl, C,-Cs
alkoxy, OH or halo;

R’ is H, C;-Cs alkyl, OH or P(O)(OC;-Cj alkyl),;

R™is C;-C, alkyl or C,-C4 alkenyl,

R"is C;-Cy4 alkyl, C,-C4 alkenyl, Cs-Cy, aralkyl, -CH,0-, -CH(C;-Cs alkyl)O-, -
CH(C;-Cy; aralkyl)O-;

(CR9R"), —

t,w,yandzeach=0,1, 2, or 3;

X and X’ are independently selected from a bond, O, S, SO, SO,, CH,, NH, N(C;-Cs
alkyl), and NHC(=0);

M is OH, F, Cl, Br, I, NH,, NRR’, NO,, O(C;-C; alkyl), OCF;, CN, C(O)OH,
C(0)O(C,-Cs alkyl), C4-C), aralkyl, NR°C(O)CR'3, NR*SO,(C)-Cs alkyl), or NR"C(O)NR",.
wherein each RY, R", R®, R" and R" is each independently H or C,-Cs alkyl; and each R'is
independently H, C,-Cs alkyl or halo; or two M groups may be taken together with Ar®to

form:
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HM02SO NH CI O M02SH OH HN10 QG d H

ONNI. HM02S, NHC C MO02S NHIle --=,,, 1. C
WQ2p/13B43 .. "---,N',-,,, Me02SN . C N H C  PCT/US2009/043502
__NR"
>:O ArP >:O Ar N ArP >=O
TSNR TNRY “, T NR ,
NRY
o A A
ArP O AP /3\ N
TNR . R © NRY SO,
X
N '~ L,
NR" Oor NR* ; and wherein R" and R¥ are independently H, C;-Cs

alkyl or Cs-C; aralkyl; and

h=1,2,3,4o0r5.

In one embodiment, G is F or Cl. In another embodiment, fis 1 or 2.

In one embodiment, Ar* is phenyl. In another embodiment, Ar® is phenyl. In another
embodiment, Ar* and Ar” are each phenyl. In one embodiment, Ar* is phenyl and is
substituted with two G groups. In a subembodiment, both G groups are Cl. In another
subembodiment, both G groups are F. In another subemebodiment, one G group is Cl and the
other G group is F. In one embodiment, G is selected from the group consisting of Cs-C)2
aralkyl, -O-aryl, -S-aryl, and -NH-aryl.

In one embodiment, B is

_ apb cRd
(CRR)\N/(CRR)\
|

Rl . In a subembodiment, R? R, R",
R, R®, R® and R" are H; Rj is H, C;-Cs alkyl, OH or P(O)(OC -Cy alkyl),; R"is H, halo or

(CR9R"), —

~

(CR°RT),

OH; tis 0, 1,2, or 3; and w, y and z are each 1.
In one embodiment, B is

(CR?RP (CR°RY)

— CRk

\/

In a subembodiment, R?, R®, R, RY, R®, R® and R are H; R and R* are independently

(CRIR"), —

~

(CR°R'),

H, halo or OH; R™ is C,-C4 alkyl; tis 1, 2, or 3; and w, y and z are each 1. In specific

subembodiments, B is
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t he compound has an 1 C50 val ue of 600 nMor |ess at pH
7.6 or a physiological pH In one enbodinent, the

conpound_i s sel ect edfrom Tabl e 12. Table 12. Me02SHN
0 ON) OHTrNO le MeP2SHN C N |
——CR¥ N
\—/ , and R" and R* are independently H or OH.
In certain subembodiments, Ar” is substituted with one, two or three M groups, wherein the
M group is independently selected from OH, F, CI, Br, I, or NR"C(O)NR",, wherein each R"

and R is each independently H or C,-Cs alkyl or two M groups may be taken together with

Ar®to form

X
b b
Arb/>:0 Ar/l Ar/l
TNRY , \NR” O or N

NR*  ~O In certain subembdoiements, X’
is selected from a bond, O, S, CH,, NH. In particular subembodiments, fis 1 and Gis at a

para position of Ar".

In one embodiment, B is

—_ aRb c
(CRR )\N/\(CR Rd)>CRp

R" . In a subembodiment,

R* R R% RY, R®, R and R" are H; R’ is H, halo or OH; R is H, halo or OH; R is -CH,0-; t

(CRIR"),—

~

(CR°RY),

is 0, 1,2, or 3; and w, y and z are ecach 1.

In one embodiment, the sum of w, y and z does not exceed 6. In one embodiment, the
sumofw,yandzis 2, 3,4, 5 or 6.

In one embodiment, X is a bond, O, S or CH,. In another embodiment, X is O. In
another embodiment, X is CHo.

In one embodiment, X’ is a bond, NH, S or CH,. In another embodiment, X’ is a
bond. In another embodiment, X’ is S. In another embodiment, X’ is NH. In another
embodiment, X’ is CH,.

In one embodiment, M is OH. In another embodiment, M is F or Cl. In another
embodiment, M is O(C;-Cs alkyl), for example OCH3, OCH,CH3, O(CH;),CH3, OCH(CH3),
or OC(CH3);. In another embodiment, M is NH,. In another embodiment, M is NRR". In
another embodiment, M is NO,. In another embodiment, M is OCF;. In one embodiment, M
is CN. In one embodiment, M is C(O)OH. In one embodiment, M is C(O)O(C;-Cs alkyl),
for example C(O)OCH3;, C(O)OCH,CH3, C(O)O(CH;),CH3, C(O)OCH(CH3;), or
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ON) OHHHN O MeO2SHN i sON) OH HHN 1401 MeO2SHN is ON
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OH HOO Nlei , 0 ON HO

C(O)OC(CHs)3. In one embodiment, M is Cs-C;; aralkyl, for example CH,-phenyl. In one
embodiment, M is NR*C(O)CR';. In a subembodiment, R® is H. In a subembodiment, R'is H
or CL. In one embodiment, M is NR'C(O)NR", for example, NHC(O)NH,. In a
subembodiment, R" is H and R" is H or alkyl.

In one embodiment, two M groups may be taken together with Ar”to form:

NRW
>:O Ar° >=O Ar >=O Ar/>:

NRu NRu NRu

NRW 0

b S/
Ar \
NRU U O

Oor NRU .Ina

subernbodlrnent, two M groups may be taken together with Ar°to form:
O

-
Ar® >:O
~

NR* . In one embodiment, R" and R" are both H. In one embodiment, his 1 or

In one embodiment, the compound is a compound of Formula II, or a
pharmaceutically acceptable salt, ester, prodrug or derivative thereof, wherein:
cach G is independently F, Cl, Bror I;
fis0,1,2,3,4,0r5;
Ar* and Ar® are each independently selected from the group consisting of phenyl, pyridyl,
pyrimidinyl, thiophenyl, imidazolyl, furanyl, indolyl, benzothiophenyl, benzofuranyl,
benzoimidazolyl;
B is selected from the group consisting of:

—(CR%R® (CR°RY)
l\N - N P

| (CR°R),

(CRRP (CR°RY)

— CRk N

e

RM , and

(CRIR"),—

2

(CRIR"), —

~

(CR°R'),
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5 C

— (CR®RP (CR°RY)
S /\ > —crry”
wherein R*, R%, R, RY, R, RY, R& R", R and RP are cach independently selected from H, C;-
Cs alkyl, OH, or halo;
Rl is H, C;-Cs alkyl, C4-C,; aralkyl, or OH;
R™is C;-C4 alkyl or C,-C4 alkenyl,

Rn iS Cl-C4 alkyl, CZ-C4 alkenyl, C6-C12 aralkyl, -CHZO-, -CH(Cl-C6 alkyl)O-, -CH(Cz-Clz
aralkyl)O-;

(CRIR"), —

t,w,yandzeach=0,1, 2, or 3;

X 1s a bond, CH, or O;

X’ is a bond, CH,, S or NH;

M is OH, F, Cl, Br, I, NH,, NRR’, NO,, O(C,-C; alkyl), OCF;, CN, C(O)OH, C(0)O(C;-Cs
alkyl), Cs-C ), aralkyl, NR*C(O)CR';, or NR'C(O)NR",. wherein each R%, R', R®, R* and R" is
each independently H or C;-Cs alkyl; and each R' is independently H, C,-Cs alkyl or halo; or
two M groups may be taken together with Ar”to form:

NRW
>:O AP >:O Arb >=O Ar/>‘:O

TSNRY T NRY TSNRY ,
NRW

Ar \ \ \O
NRu ; and wherein R"

and R" are 1ndependently Hor Ci-Cy4 alkyl; and
h=1,2or3.

In one embodiment, the compound is a compound of Formula II, or a
pharmaceutically acceptable salt, ester, prodrug or derivative thereof, wherein:
cach G is independently F, Cl, Bror I;
f=0,1,2,3,40r5;

Ar* and Ar® are each phenyl;

B is selected from the group consisting of:
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WO 2009/137843 PCT/US2009/043502
_ (CRaRb)\ (CRCRd) (CRth)Z —_
T / \(CReRf)y /
Ri
CRRP (CR°RY) (CRIRMN), —
/( l\
- C{ / v \(CReRf -~
, and
(CR9R"),—

— (CRaRb)\ {{CR> .

wherein R*, R%, R, RY, R, RY, R& R", R and RP are cach independently selected from H, C-
Cs alkyl, OH, or halo;

R is H, C;-Cs alkyl, or OH;

R™is C;-C, alkyl or C,-C4 alkenyl,

R"is C;-Cy4 alkyl, C,-C4 alkenyl, Cs-Cy, aralkyl, -CH,0-, -CH(C;-Cs alkyl)O-, -CH(C,-C1
aralkyl)O-;

~

(CR°RY),

t,w,yandzeach=0,1, 2, or 3;
X 1s a bond, CH; or O;
X’ is a bond, CH,, S or NH;
M is OH, F, Cl, Br, I, NH,, NRR’, NO,, O(C,-Cs alkyl), OCF;, CN, C(O)OH, C(0)O(C;-Cs
alkyl), Cs-C ), aralkyl, NR*C(O)CR's; wherein each R%, R', and R® is each independently H or
C1-Cs alkyl; and each R'is independently H, C,-Cs alkyl or halo; or two M groups may be
taken together with Ar”to form:

O,

/
Ar® >:O
~.5u .o
NR ; and wherein R" is H or C;-C; alkyl; and
h=1,2or3.

In one embodiment, M is NR"C(O)NR",, for example NHC(O)NH; or

NHC(O)N(CHs),.

In another embodiment, Ar°-M is selected from the group consisting of:
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I n one enbodi nent, the conpound has a pH boost of 5 or
wOorene/137183 one enbodi nent, the corrpound i s sel eRCBUST0PDM3502

Table 13. Table 13. 0 ON MeO2SHN OH r' N * I\/EOZSHN *

C N C HN*CIHl ON) OH Me0O2SHN * 0
2SHN NR
>:O ArP >=O Ar
NRu
X
ArP
and \NRU O,

o%ZDW”NSj

In one embodiment, the compound is H or 6-{3-[2-

(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-hydroxy-propoxy } -3H-benzooxazol-2-one.

OH
cl /O/
\O\/O\l/\‘/\o
In one embodiment, the compound is o

In one embodiment, the compound is selected from the compounds in Table 14.

Table 14.

Compound
NAME

OH 4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-

/@/O\)\/ N\/\C[Cl hydroxy-propoxy}-phenol
HO Cl

4-(3-{Butyl-[2-(3,4-dichloro-phenyl)-ethyl]-
amino }-2-(S)-hydroxy-propoxy)-phenol

F OH 4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-

H
/@/O\)\/ N\/\@[G hydroxy-propoxy } -3-fluoro-phenol
HO Cl
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H 4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
® ”w@
HO Cl

]-2-
hydroxy-propoxy}-2-fluoro-phenol
1-[2-(S)-Hydroxy-3-(4-hydroxy-phenoxy)-propyl]-
4-phenyl-piperidin-4-ol
(R)-1-(4-(2-hydroxy-3-(4-hydroxy-4-
\)\/ phenylpiperidin-1-yl)propoxy)phenyl)urea
: N NH
N 2
OH
OH

(S)-1-(4-(2-hydroxy-3-(4-hydroxy-4-
N A0 o
T2
N

phenylpiperidin-1-yl)propoxy)phenyl)urea
NH
A 2
OH
OH (8)-1-(4-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2
N \/-\/O\©\ o hydroxypropoxy)phenyljurea
N )J\ NH
N 2
OH
OH (R)-1-(4-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2
N \)\/O\©\ o hydroxypropoxy)phenyl)urea
N J\ NH
A 2
OH
OH 1-(4-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2
N \)\/0\©\ 0 hydroxypropoxy)phenyljurea
N J\ NH
H 2
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0 ON- OHN1.1

Cl
\©\OE> 1-(4-(3-(4-(4-chlorobenzyl)-4-hydroxypiperidin-1-
OH
1)-2-hydroxypropoxy)phenyl)urea
N 0 Y
> L
N™ "NH
5 2
OH
o 1-(4-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-1-
H
yl)propoxy)phenyl)urea
N o)
N NH
N 2
OH
©/\b OH (S)-5-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \/'\/O\©j>:o hydroxypropoxy)indolin-2-one
N
H
OH
OH (R)-5-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \)\/O\CE\FO hydroxypropoxy)indolin-2-one
N
H
OH L
(8)-5-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
(:)H 1-yD)propoxy)indolin-2-one
N A0O
-
N
H
OH o
(R)-5-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
OH 1-yD)propoxy)indolin-2-one
N o)
-
N
H
OH
OH (R)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N O\©\/l hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
N~ ~O
H
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OH (8)-6-(3-(4-benzyl-4-hydroxypiperidin-1-yl)-2-
N \/:\/Om hydroxypropoxy)-3,4-dihydroquinolin-2(1H)-one
N~ ~O
H

OH
(8)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-

1-yD)propoxy)-3,4-dihydroquinolin-2(1H)-one

IIIO
T

H
OH
(R)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
OH 1-yD)propoxy)-3,4-dihydroquinolin-2(1H)-one
N~ ~O
H
OH
(R)-6-(2-hydroxy-3-(4-hydroxy-4-phenylpiperidin-
OH

1-yD)propoxy)quinolin-2(1H)-one

In one embodiment, the compound has an ICsy value of 600 nM or less. In one
embodiment, the compound has an ICsy value of 600 nM or less at pH 6.9 or an ischemic pH.

In one embodiment, the compound is selected from Table 15.

Table 15.

Cl OH

cl O\)\/N\/\@[CI
OH HO” i cl
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H O M02S H01 H HC 10 C Mo e02S H ik C C

Me02S H 5 0C Cl M Cslel NH 0C C In one
wWe@niodssent , the conpound is sel ected from t heP@r/us3909/043502

consi sting of:

Q&N&@c oA

oH
FD/O\)\/N\/\C[CI
HO Cl

In one embodiment, the compound has a pH boost of 5 or more. In one embodiment,

the compound is HO

In one embodiment, the compound is selected from the group consisting of:
NHSO,CH5 OH
cl (S) /©/ cl (S) /O/
N 0 N/Y\o
oSS AY OGS R*
N N
H , H
OH
: o)
Y
\O\/O OH

/O/OH
OH
cl /©/
\Q\/O/Y\O
In one embodiment, the compound is oH

Cl
N O
and S
In another embodiment, the compound is selected from the group consisting of:

H H
O ST e
0 D\/\ /©/ o
N O

cl H/Y\ o ”/Y\O

OH , OH

H
@]
Cl N/Y\O

H

and OH .
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In one enbodi nent, the conmpound is C NH2 In one
enbodi nent, the conpound is selected fromthe group

W@ 098/13M8i#ng of : I n anot her enbodi nent, the cRCRUSRIAI/043502
is selected fromthe group consisting of: C

I n one enbodinment, the conpound has an | C50 of 600 nM
ol fnedher 4 Ogmﬁﬁtﬂﬁd§?qﬁpggmor more. In a particular

eqipdinent, t he conpQundnds o H H H
Anot her particu enbodi nent, the conpound is In
. e di_ren e conpound is, In another

e

, @he %onpound is, |In one enbodinent, the
conpound is oel ected fromthe group consisting of:

Cl

In one embodiment, one or more of R®, R, R®, R, R, and R" is an OH group which
creates a stereogenic center. In a particular subembodiment, one of R®, R, R®, R, R, and R"
is an OH group which creates a sterecogenic center. In another subembodiment, the OH group
at one of R®, RY, R, R", R, and R" is in the R configuration. In another subembodiment, the
OH group at one of R¢, RY, R®, RY, R&, and R" is in the S configuration.

In certain embodiments, the binding to both hERG and alpha-1 adrenergic receptors
can be modulated by changing the G substituent or G substituents. In particular, for
compounds wherein Ar® is phenyl, the binding to both hERG and alpha-1 adrenergic
receptors can be modulated by changing the substitution at the 3 and/or 4 positions. In one
embodiment, the Ar® phenyl is substituted at the 3 and/or 4 position with, for example,
fluorine or chlorine. In certain embodiments, substitution at the 3 and/or 4 postions of the
Ar’® phenyl can increase potency.

In certain embodiments, both hERG and alpha-1 adrenergic binding can be reduced
by substituting N at the R position with C;-C; aralkyl. In a particular subembodiment, R is
benzyl.

In certain embodiments, alpha-1 adrenergic binding is reduced when R’ is C1-Cs alkyl.

When Ar” is phenyl, para substitution of the M substituent is particularly preferred.
Additional M substitutents on the Ar® phenyl are preferred at one or more ortho positions.
Additional substitution on the Ar® phenyl at one or more meta positions can reduce potency.

In certain embodiments, the Ar® phenyl is not substituted by two fluoro groups. In one
embodiment, the Ar® phenyl is not substituted by two methyl groups. In one embodiment, the
Ar® phenyl is not substituted by one halo group. In one embodiment, the Ar” phenyl is not
substituted by one fluoro or alkyl group at the C-2 position. In one embodiment, the Ar®
phenyl is not substituted by a OH or NO, group.

In one embodiment, when Ar® and Ar® are both phenyl, at least one of f or h is not 0.
In one embodiment, when Ar® and Ar® are both phenyl, f is not 0. In one embodiment, when
Ar* and Ar® are both phenyl, h is not 0. In one embodiment, when Ar* and Ar” are both
phenyl, X is not CH,. In one embodiment, when Ar® and Ar® are both phenyl, X’ is not CH..

In another embodiment, M is not OH. In one embodiment, the compound is not
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I n one enbodi nent, nethods of treatnent or prophylaxis
wo@Roonasasepsychi atri c di sorders, in particul ar PCT/US2009/043502

depressi on and anxi ety are provided conpri sing

adm nigtering a conpound of Fornula Il or a
phar mageutically acceptable salt, ester, prodrug or
' i . ost in - esf - ALaBAr b
ein: 4 i ndependent

2, Br, | NGO~ 2 , Q- A
aral kyl, -0-aryl, -Saryl,(HﬁkParyl; f=0,1, 2, 3, 4or5;
RiPoRGnt¥PmatEVPRGB; hARBRENIPAJ diniRiattherR! (h B SPORIM not

Bis s fromthe group consisting of:

(CRa/Rb@Bmﬁd) Ry 24 Ri
HO
O .

HO

H

In one embodiment, B does not contain a piperidinyl moiety. In another embodiment,
when B contains a piperidinyl moiety, and Ar* and Ar” are both phenyl, M is not OH. In one
embodiment, when B contains a piperidinyl moiety, M is NR'C(O)NR",, for example,
NHC(O)NH,. In a subembodiment, R" is H and R" is H or alkyl. In one embodiment, when
B contains a piperidinyl moiety, X is not CH,. In one embodiment, when B contains a
piperidinyl moiety, X’ is not CH,. In one embodiment, R"is not OH. In one embodiment, RP
is not OH.

In one embodiment, when B contains a hydroxy-substituted-piperidinyl moiety, X is
not CH,. In one embodiment, when B contains a hydroxy-substituted-piperidinyl moiety, X’
is not CH,. In one embodiment, B does not contain a hydroxy-substituted-piperidinyl moiety.

In one embodiment, X is not SO,. In another embodiment, X’ is not SO,. In one
embodiment, when B contains a piperidinyl moiety, X is not SO,. In one embodiment, when
B contains a piperidinyl moiety, X’ is not SO,.

In one embodiment, X is not S. In another embodiment, X’ is not S. In one
embodiment, when B contains a piperidinyl moiety, X is not S. In one embodiment, when B
contains a piperidinyl moiety, X’ is not S.

In another embodiment, M is not OCH3 or OCF;. In another embodiment, M is not
NO,. In one embodiment, when B contains a nitrogen-containing heterocycle, Ar’-X is not
heteroaryl-NH. In another embodiment, when B contains a nitrogen-containing heterocycle,
Ar®-X’ is not heteroaryl-NH.

In one embodiment, when B contains a nitrogen-containing heterocycle, X is not
NH(C=0). In another embodiment, when B contains a nitrogen-containing heterocycle, X’ is

not NH(C=0).

Formula 111
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(CRaRblt (CRcRd) (CRgRh) z - CRK' (CReRf)y Rmand

(CRaRb( CRgRh) z- NCRP -(CReRf)y Rn wherein Ra, Rb, Rc,
WORN09RET84RF , Rg, Rh, Rk and RP are each i ndepePciBri$1099/043502

sel ected from H, Cl1C6 al kyl, Cl1-C6 al koxy, OH or hal o;

IS H, rP(O) 1)2; Rm.is
clin eve eigAiment. @ﬁh'eés aﬁOH fratgppnt %@gq@qu@? n&?( pychysticy
dlsorcf%H( ﬁga{r‘umﬁ@f cf%t?esﬁbﬁ‘ hky lmx1et§:| '?eoprowdgl'le&ill @n@h&ﬂ%}s@enng a
Cl2 aral kyl)0-; t, W, z each =
Comp@rnd:of Parankd I orardaimite Tewélmt:«tqpt@é& sadts edert pl@dﬂg (Ucdﬁdvatlve
2, NH, N(C1l-C6 al kyl), and NHC(=0); M
thereo?%"@t’&ﬁ?nfﬁ%hﬁ%l, NH2, NRV, NO2, O(Cl-C6 al kyl).
OCF3, CN, C(0)OH, C(0)0kGi-C6 alkyl), C6-C 12 aral kyl,
NRs C( 0) CRt 3, NR8502(Ci al kyI) or NRuC( 0) NRy 2;
wher ei n eac J.Ss.each

i ndepén‘d‘rﬁrP_I-ﬁC& REW Cs al 'N'ﬁa aﬁﬁRe%C)h_F&'Nﬁs

i ndependently H, Cl1-C6 al kyl or halo; or tvvo %\;graups
may be taken together with Arb to form

2009/ 137843 0 @FR_NRWNBW dR@ﬁﬁ*l)JSZ0.0\Q, 043502
NRu NRw NRu rb OAr b Ru NRu O

FORMULA 111

wherein:

Z* is OH, NR'"R'"", NR'*"'SO,R'"", NR'"*'C(O)NR'”"'R'"", NR'*"C(O)OR'"", NR'*"-
dihydrothiazole, or NRIZ*-dihydroirnidazole; wherein each RIO*, R" and R™ is
independently H, C,-Cs alkyl or Cs-C,, aralkyl; or

NR']O*
/
>:O A >:O Ar N Ar” >=O
Ar'” zr TSNRTZ TSNR'Z R12 TSNR1Z
NR10" X
~ 0 f . O
1* 1* \ / Ar1 Ar1 1+ /
Ar O Ar S Ar S
~ . ~ / \O \ \ ~ / *\O
NR'2 NR'? NR'™? O NR'2 S0 o NR™

Ar'" and Ar*" are each independently aryl or heteroaryl;

Rl*, Rz*, R4*, RS*, R7*, R are independently H, OH or C,-C4 alkyl;

n = 1,2,3 0r4;

p*ZO, 1,2 o0r 3;

q =0.1o0r2;

R*" and R are each independently H or C,-Cy alkyl;

X" and X*" are cach independently O, S, N(C;-C, alkyl) or C(H or C,-C4 alkyl);

W+ is NR”" or CRB*RM*; wherein R9*, R and R'*" are cach independently is H or C;-Cy4
alkyl;

each L" is independently C-Cy alkyl, C,-Cs alkoxy, C(=0)-(C-Cs)-alkyl, C1-Cs haloalkyl,
hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L groups may be taken together

with Ar”" to form a dioxolane ring or a cyclobutane ring;
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Nl"O NArb NRu Arb or O NRU ArbO N u O ; and wherein
Ru and W are independently H, C -C6 al kyl or C6-Cl2
wae@wbayisa3 and h = 1, 2, 3, 4 or 5. | N SOPET/US2009/043502
enbodi msnts, when B contains a piperidin-4-ol or a
Opi/r [ -2-ol noiety, and Ara and Arb are each
B 3! is not OH at the para position on Arb.
In sonme enbodi nents of Fornul a Id each Gis
i ndependently F, d, . O’ C4 al koxy,
C6-C12 aral kyl, -0-ar -S-aryl
f=0, 1, 2, 3, 4or 5; Ara an
aryl or heteroaryl; (c
(LR~ BReREJCRERY) g,«Rm- wW* wher eid Rk and RP are
O " each independently sel ected fifom H, Cl-C6 al kyl, Cl-C6
al koxy, OH or halo RJ is H Cl1-C6 aIkyI C]—|or
ﬁO)(OC1 4 al ké A al kyl
Ik@tltﬁyepmbodlment uls|Q,H@j &ngR( ;whgglr(j& alS@ﬁycl'C4 alkyl, and

R %I( é%@ES‘ G ah@yaﬁqu 10 IP on%g& %m? lZE as(l:ﬁ)%lgl.:’la ,anq_t,herze’mboordlment,

Z" is ¥R SOzR“Xfo&tr&daﬂfpleﬂNHSUjdeendentIy sel ected froma
bond, 0, S, SO SC2, CH2, NH, N(Cl-C6 alkyl), and
NHC( =0) : Mis OH F, O, Br, I, NH, NWRL-~°
NO2, O(Cl-C6 alkyl), OCF3, CN, C(0)OH, C(0)0(G{+C6 0
al kyl), ©6-Cl2 ara NRs 35 NR8 02(01 6.
alikng emlmdlmﬂucm}q\?&égz ek e hr RY, 2ni RIR™

and Rv is each independent

and

_eadRRt is i endently . oor
tvvo)@§ bakeén toggther wat’h Arb|to form
009 U820097\Q43 0 ArbN

TANR? NRuNRuNRuNm NRw , Ar bANR'?  NRudMW 0 MRE NF@0

In one embodiment, Ar'" and Ar*" are each phenyl.

In one embodiment, Rl*, Rz*, R4*, RS*, R7*, R are H.

In a particular embodiment, n” is 2.

In one embodiment, p* is 0, 1 or 2. In another embodiment, p* is 0. In another
embodiment, p is 1. In another embodiment, p’ is 2.

In one embodiment, q* is 0. In another embodiment, q* is 1. In another embodiment,
q is 2.

In one embodiment, R* and R*" are both H. In one embodiment, R% is C,-C4 alkyl,
for example methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, or tert-butyl.

In one embodiment, X~ is S. In one embodiment, X' is O.

In one embodiment, W' is NR7*, for example NH. In another embodiment, W is
CRYR'™, for example CH,.

In one embodiment, each L is independently selected from C;-C4 alkyl, F, CI, Br, 1,
or C;-C4 haloalkyl, for example, Cl, CHs or CF3. In one embodiment, k' is 1. In another
embodiment, k_ is 2.

In one embodiment, the compound is a compound of Formula III, or a
pharmaceutically acceptable salt, ester, prodrug or derivative thereof, wherein:

7" is OH, NHSO,CHs;
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Arb Arbl1SO or NR, and wherein Ru and W are
i ndependently H, G -C6 al kyl or C6-Cl2 aral kyl; and h=
waA200913843 4 or 5. In one enbodiment, Gis F orPC/US1009/043502
anot her enmbodinent, f is 1 or 2. In one
1+ .enbodi ment, Ara is phenyl. In another enbodinent, Arb
Ar' i$ BNyl . I n another enbodinent, Ara and Arb are each
RY, RONKY IR 4R ioNSc/IRAGIHENE ,-CARyl; S phenyl and is
. substituted wth two G groups. I'n a subenbodi ment,
n =2poth G groups are . In another subenbodi nment, both G
*:Ogiou s are F. In anot her subenebodi nent, one G gr oup
p >and the other Ggroup is F. In one enbodinent, G
q =0\ $088 ected fromthe group consi sting of C6-Cl2
- ara6lkl -0-ar -S-aryl, and NH-aryI I n one
ar@rﬂso@rer@ﬁh mdBp@@enth( ﬁFQHF@J)Cz(?@hde) '(CRgR11) z- N( CReRf
x<* 1s§hor|§| In a subenbodi ment, Ra, Rb, Rc, Rd, Re, Rg and
R, is H Cl-C6 al kyl, OH or P(O)(OCl 4
W is NMydu) QR”RK 4. S)vﬂ'dreﬂ'ﬂRVQ ROt a@:H,le arSedth iddep2ndently 3 Hand ,-C,
w, y and z are each 1. In one enbodinent, Bis
alkyl(CRaRbIt(CR9Rd)(CRth)z- ~ CRk' (CReRf)y Rm In a
odinment, Ra, Rb, Rc, Rd, Re, Rg and Rh are H, Rf
AT l§ﬁ%gﬁ are |ndependently H, hal o or OH, Rmis Cl-C4
each Ial1kydd,ep¢nd|estl31se1®,ted)ﬁ01ﬁ Cle(ﬁdalla\yl §, @ndrd, €i-€sdaohlkil; | n
=0 goglflc iuberrbodl ments, Bis WD
2

P149BA3PCT/ US2009/ 043502  Rf and Rf and RK
are independently Hor OH In gertain subenbodi nents,
Arb is substituted vvitN @®ne, two\or three M groups,
wherein the M group is\I ndependent ﬁlt_.%ﬂ from OH,
F, d, Br, I, or NRuC(0 2", and Rv

I's each i ndependently or Cl-C6
Lﬂ){;ay—berzi—&ke@RﬁR?g)@t—hewv*\Mth Arb t formArbArb Arb 0
....... NRu, NRuO, orNRu . I\ certain

S l&b@[ﬂ@@iﬁﬂ)(ﬁﬁﬁ@ﬁt&he Xomipsuskisgeleedd fogimha ﬁﬁﬁb@onﬁstl
CH2, NH. In partlcul ar subenbodi ment s, Is 1 an GIS

at a paraOp03|t| on ofClAra.

“rOL, O e
HO i
M T
S
O/O/ermNjN@/C', OmN\/\NJ\NAQ |
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In one enbodinent, Bis - (CRaRb)(Cl Rci Rd)" (CRgRh) z-

NRC P -(CReRf)y In a subenbodi nent, Rb, Rc, Rd, Re,
wooanssith are H; Rf is H halo or OH RP is HCHESW0D043502

OH, Ruis -CH0-; t is 0, 1, 2, or 3; and w, y and z

are each 1. In one enbodi nent, the sumof w, y

and z does notjgexceecp In one enbodl ent the sum of

V ) 5 or 6 n\?
odbms |s a 0, S o ther
O” “&nbodi ment, Xis O APt bodi nment , & is

In one enbodinent, X is a ond NH S or CH2. In , and
anot her enbodi t, X is a bond I n anot her
enbodi nent , S. I n another enbodinent, X is NH

Q_anQi-Ner Nepbodisent, X is CH2. I n one
od| nent , is OH In anot her enbodi nent, Mis F or
o G I anot h&r enbodi ment, Mis 0O(Cl-C6 al kyI), for

exanple OCH3, OCH2CH3, O(CH2) 2CH3, OCH(CH3) 2 or

Ol &td3he3 endbodmmail,ike canpacidiesdectdd frosmMgrolp camidting lof:
enbodinent, Mis NWRr. |In another enbodi gent Mis

tbt her enbodi nent, Mis OCF3 In one

rhQdi MN.S &N £ S o€ cl
ne embod meff, W fory U
wpl e C(0)0CHB, C( 0)0(CH2) 2CH3 Cl
C( O) OCH(CH3)2 or WO 009¢3l3784 CT/ US2009/ 043502
C(0)0C(CH3) 3. In one enbodi ment, Mis C6-Cl2 aral kyl,

for exa e CH2-phenyl. In one enbodi mend, Mis
(LB)CRA3. _N.n enmdi gent ig. Hlina cH,
dnbodi neht , Rt or . ond ertpodi ne I\/I\Bs
0) NRv2, f@re e, N H2O I n a N Yo

suberbodi ment, Ru is H &hd B is Hor alkyl. In orfé ,
enbodi nent, two M groups nay be taken togeth W th
Arb to fornp OS\NRwW ----- Arb O Arb 0O Arb>0 b,\p

CI T s N. . . ~ .
- L NRHs )
/-0 NHABRAY
RUNRI " UONO orin a \NRu 0 sﬁbenbodl ment, two M?groups

may be taken together with Arb to form O Arb 0 NRu.

In one e om;ent Ru and W are bot "h I n one
enbd 7 ﬂ n oneNgniyodi ?'the
NHso,E@APe#Nd is a conp of Hb6 all, Oa

phar maceut i cakly accept%bl e salt, est ek, prodr ugC'or
derivative thereof, wherein: each Gis ) ndependent!y
F, d, Brorl;fi301234or5 AraandArb

o]
ricdyl , pyri pgimy /N\’(©:
yl, im dazol uranyl, i nff N c
i ophenyl , benz @nNWHSO9eikIZz 0 dazoI yl; Bis

selected from the group consisting of: -
(CRaRblt (CRbRel ) (CRgRil )z (CReRf )y

(CRaRb) , ( cRcﬂv(CRth)z &
T e O

C NHSO,CH;

Formula IV
In one embodiment, methods of treatment or prophylaxis of neuropsychiatric

disorders, in particular depression and anxiety are provided comprising administering a
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- CRK(CReRf)y Rm and WD 2009/ 137843PCT/ US2009/ 043502
- (CRaRblt (CR Rd), "(CRgRh)z- NRC P -(CReRf)y wherein
WR2009R8784Rc, Rd, Re, Rf, Rg, Rh, Rk and RP ar ePEEUL2009/043502
i ndependently selected fromH G- C6 al kyI ()—I or
hal o; [ Cl-C6 al k | k or
compg et Femuf Q&L Or&phéﬁn@&uéwlgmep S ere:am&rwr crivative
thereo@@o Qﬁoﬁlulfﬁ&%dlthel%f C12 aral kyl,-CH(CL- 6 al ky1)O0-,
CH(C2-Cl12 aralkyl)0-; t, w, y and z each = 0, 1, 2,
or 3; Xis a bond, CH2 or 0; X is a bond, CH2, S or
NH, Mis OH F, CI Br, I, NH2, NRgkr, NO2, 0(Cl-C6
al kyl ) o ~QCE3 ol %O:L_ (ERORP(CL-\B _al nd7) . G6- C12
ar al kyI NRsC(O)CRtB or NRuC(O) T\IRVZ wherei n each Rq,
Rl . Rs, Ru and Rv is each |ndependently Hor G-C6
aIkyI and each Rt is i tly H G -C6 al kyl or
hal o; or two M groups POk ngen together with Arb
to form ONRw Arb O Arb O ArbN Arb O Arb /
whereNRUNRUNRUNRU 5 .../. VArbArb ArbSArbS NRu5NRu05 NRuO
: - n..Ru
cuch 17 FpARERTIY GG Q@YP EirCl gy ey Rkt C R hajgptiy,
hydroi?? fﬂd%ﬁ’@ QI8 Bromb N8 d&,3RE Widyir; 8r HRPOWASLRImAT ke
phar maceuti cal | y acceptable salt, ester,
togeth@r mthu’gr oto fem; v diokolkane Hag evt cydwlarteiaringach G i s
%ﬂd‘ip?rlfje ly F, d, Br or I; f=0, 1, 2, 3, 4 or 5;
a“and Ab are each phenyl; B is selected fromthe
cach A Oupd @efSiisiidagerbatly arfyChetidedrEhdphi Rd) ( CRgRb) z-

« . N(CReRf .3
X 1is S, O or NR”; wherein R” is H, C;-Cg alkyl, or C4-Cy, aralkyl;
cachR'" and R*" is independently H, C,-Cs alkyl, C;-Cs alkoxy, C¢-C); aralkyl, C(=0)~(C;-

Ce)-alkyl, C,-Cs haloalkyl, hydroxy, fluoro, chloro, bromo, iodo, nitro, or cyano; or CR'R?
can be C=0 or C=CHj;

n’ = 1,2,30r4;

Y™ is a bond, O, S, SO, SO,, CH,, NH, N(C;-Cg alkyl), or NHC(=0);

GF* oy TER GFE g THE Q%

Z" is OH, NR®"R"7"", NR*"S0O,(C,-Cs alkyl), NR*"C(O)NR*"R”, NR*"C(0)O(C,-Cs

Q%

alkyl), NR*""-dihydrothiazole, or NR*"-dihydroimidazole; wherein each R®”, R”"” and R*"
is independently H, C;-Cs alkyl or C4-C); aralkyl; or
107
/ - NR
>= Ar2™ >=O
Ar2 Z** \ ~ N Rg**

/ F
\ g
is ,
/l /l N 5 10%
o =
Arz/F . S
\ é \O

NR®”

O

, or

; wherein R” and R'"" are each independently H, C;-Cg alkyl, aralkyl.

In particular subembodiment, Ar'" is phenyl, pyridyl, pyrimidinyl, thiophenyl,

imidazolyl, furanyl, indolyl, benzothiophenyl, benzofuranyl, or benzoimidazolyl. In one
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R (CRaRbit (CRbRd) (CRgRh)z- \A - CRK(CReRf)y Rm 5 and

(CRaRb( Cl Rbi Rd) , A(CRgRn) z- NCRP -(CReRf)y Rn wherein
WR2009R8784Rc, Rd, Re, Rf, Rg, Rh, Rk and RP ar ePEEUL2009/043502

independently sel ect ed from H5 Cl C6 al kyl, OH, or

al o C, RBmis Cl- | kyl
embO@rneéé A m@&w iLn fm?ﬂileg O@ane&r 1%%“@“&5%@%91 fna
partictiar SbRnBbainkeht, ,Arzw&eﬁ ragd(&%l**%a ﬁét%%li i%r eQﬂﬁﬁ@' Cl2
aral ky1)0-; t,” w, y and z.each = 3, Xis a
benzolyaiddzolgHAn one embidiniest, drbo bl@fﬂlc g@lm WhHelnl\vhe X Qioup is

NH25 NRgkr, NO2, O(Cl-C6 al kyl), OCF3,
attac}l&iﬁ"%?é‘f‘ﬁﬁ? % G-06 alkyl), C6-CL2 aral kyl,

Nﬁﬁ&(@érﬂ%cﬁmew‘lgf &k 8. BEGHE dMbodRhent, RIds BS I Snce@fbdiment, X is
;1 Ndependent | y H or Cl1-C6 al kyl; and each Rt is

NR™} faspanpleMly H5 C1-C6 al kyl or halo; or two M groups

Yl iy B ST 40 € PR B

Cy)-alepi Qgidydiatoalidd, rytoxy, Sedrecthéetof bromol ogtiaupor cyano. In a further
consi sting of: WO 2009/ 137843PCT/ US2009/ 043502
subemQod ImeIaNR i m@pyl trlféLg)romethyl methoxy, nitro, fluoro, chloro or hydroxy. In

one ﬁ{l’é&&t@)@lgﬁ%%&%&? g%fé_r% _ellgetndgﬂél clﬂﬁil%eﬁ %( g%gbﬁ%pdﬁl%&Ytuﬂﬁ%R‘PRy}ln one
subendodpoemdAi's i substiiteinbitid pmefitqrotgneipc dnpoe subeinbodiment, Ar'™ is
substi’?u?édf3 v%}tﬁ 9w£ hlolgI]‘Ot grllrgupcs qgco)ger] 9 Sbembo %?eln? A’r is substituted with one
fluoro group and one chloro group. In one subembodiment, Ar'" is substituted with one
chloro group. In one subembodiment, Ar'" is substituted with two chloro groups. In one
subembodiment, Ar'" is substituted with one methyl group. In one subembodiment, Ar'" is
substituted with one trifluoromethyl group.

In one embodiment, each R'"" and R*" is independently H or C;-Cj alkyl, for
example, methyl, ethyl, n-propyl, isopropyl, #-butyl, sec-butyl or fert-butyl. In one
embodiment, R and R*"" are both H. In one embodiment, one R or R*"" is hydroxy. In

onc embodiment, n  is 2, 3, or 4. In one embodiment, n  is 3.

In one embodiment, one CR'"R*" is C=0 or C=CH,. In one embodiment,

CH
- 7~ 2 /\
R?™),#+ is selected from the group consisting of HC ,H2C CH,
group g

1%%

(CR ,

CH, (|3H ’ OH

CH )I\ cH | )\
M N2 e Nen, e HET Y

CH, H,C CH,

H OH OH CH,

)\ I )\/ C/
' CH
e NCH; HoC CH, Hcl;/\/CHZ H,C 2 |

1] le]
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Tabl e 14. Conpound NAME HO 0O ONOHH 0 C d
4-13 4243 , 4-Di chl or o- phenyl ) -ethyl am no] -2-(S)-
Whywpexg4pr opoxy} -phenol HO 40 ON OH / 10 QCTUSHOY/BI3502
{Butyl- [2-(3 ,4-dichloro-phenyl)-ethyl] - amno }
-2-(S) - hydroxy- propoxy)-phenol HO 0 ONOHH is C C

4-13 4243, 4-Di chl or o- phenyl ) - et hyl am no] -2-(S)
hydr oxy- gl opoxy} -3n-fluoro-phenol WO 0
2089 Jyrg%aqg/ US200)9/ 043502
| CH,
H,C

| | | CH
o) . O HC CHz,C/\/ 2 and Inan
OH OH OH
S-S N
particular embodiment, (CR'™ R*")ys» is H2C CHa , H2C CH, , OF HzC CHz |
In one embodiment, Y isa bond, O or CH,. In one embodiment, Y7 is 0. In

one subembodiment, Ar* is phenyl and is substituted with a Z* group at the 4 position.
In one embodment, Z is OH, NR®"'R"", NRS**SOZ(Cl-C6 alkyl),
NR¥*"C(ONR®'R”™, NR*"C(0)O(C;-Cs alkyl) NR*""-dihydrothiazole, or NR*"
dihydroimidazole. In one subembodiment, At is phenyl and is substituted with a z" group

at the 4 position. In one embodiment,

NR'0™

/
>'=O Ar?” >=O Ar N ArZ” >=O
ArP=— 7" . TSNRY TSNRY 9**, TSNRY ,
NR10
e 0]
o = \FA° Z
Ar O Ar S Ar2 SR
\ g** \ /9**\0 / \O . AZ** Z**
NR , NR , or NR® . In one embodiment,
X
ArZ” Ar”
\ \ - 2% ke
is NR® O or NR?® . In one subembodiment, A" Z
~ O
Ar?” o)
. \NRQ** . gk 10%*
is . In one subembodiment, R° and R are each H.

In one embodiment, the compound is a compound of Formula IV, or a pharmaceutically
acceptable salt, ester, prodrug or derivative thereof, wherein:
L™ is C1-C4 alkyl, C1-C4 alkoxy, C(=0)~(C;-Cy)-alkyl, C-C4 haloalkyl, hydroxy, fluoro,
chloro, bromo, iodo, or nitro;
k'=0,1,2,3,40r5;
Ar'™ is selected from the group consisting of phenyl, pyridyl, pyrimidinyl, thiophenyl,
imidazolyl, furanyl, indolyl, benzothiophenyl, benzofuranyl, or benzoimidazolyl.;
Ar*” is phenyl;
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HO O OH()). HN 01 G O 4- {3 4243
, 4- Di chl or o- phenyl ) - et hyl am no] -2-(S)-
wWhyepaxag4pr opoxy} -2-fluoro-phenol HO 40 OH 0, PCTNUSIH0D043502
1 42-(S)-Hydroxy-3 -(4-hydroxy-phenoxy)-propyl] -
-phenyl -pi peridin-4-ol 10 OH 0 H N O 00 NH2
X" ( ) 1- (4-(2-hydroxy-3 -(4-hydroxy-4- phenyl pi peri di n-
each R'"* M d) 10¥ ORx3eh PRRAMY HIh§&roky or B afkyid ff (R NA20 iNH20;
n’ = 2,30r4;
s O;
2" is OH, NH,, NHSO,(C,-C4 alkyl), NHC(O)NR®“R""", NHC(0)O(C;-C; alkyl), NH-
dihydrothiazole, or NH-dihydroimidazole; wherein each R®" and R”"" is independently H or
C,-C4 alkyl; or
/O
Ar?” o)

AZ— 7w o TSNRY”

R is Hor C,-C4 alkyl.

In one embodiment, the compound is selected from the group consisting of:

Q Bt J©/ Q

Q
o @

MeO,SHN

Cl

In one embodiment, the compound is ~ ©

In one embodiment, the compound is selected from the group consisting of:

N ST e o
I o I
(R)
OH , OH

ZT
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(S)- - (4- (2- hydr oxy-3 - (4- hydroxy- 4-
phenyl pi peri di n-

1 -yl)propoxy)phenyl)urea 40 OH OH
W@O@2@0/158883 (5) -1 - (443 -(4-benzyl-4-hydr oxypi pePCTHUS2004043502

-y1l)-2- hydroxypropoxy)phenyl)urea 401 OHNOHOO

ONH2 (R)

4443 - (4-Dbenzyl-4-hydroxypi peri din-
-ylm hy rox

1
pr gpoxy) phenyl )urea 0 OH OH 0 1100
éE:iEL ydroxyplperldln- 1 -yl)-2-
cl Nypropoxy)
9
Cl

/ 137843PCT/ uszoo §gb2 c *OH OH

H
H
N

moe

S

T ~NO 0
c N X
N
In one embodiment, the compound is

NH
H 2
Cl

In another embodiment, the compound is selected from the group consisting of’
H

T e T

OH
and Cl

In another embodiment, the compound is selected from Table 16
Table 16.

Compound

Name

H :
NYS\/\/O (R)-4-(3-(5,6-dichloro-1H-benzo[d]imidazol-
Cl\Qﬂ' OH 2-ylthio)-2-
Cl

-ylthio)-2-hydroxypropoxy)phenol

OH
H :
N YS\/\/O (R)-5-(3-(5,6-dichloro-1H-benzo[d]imidazol-
O
Cl

-ylthio)-2-hydroxypropoxy)indolin-2-one

OH
H :
;N W/S\/\/Om (R)-6-(3-(5,6-dichloro-1H-benzo[d]imidazol-
CI N - 1

2-ylthio)-2-hydroxypropoxy)-3,4-
N O dihydroquinolin-2(1H)-one
Cl
C:) H

Iz

(R)-6-(3-(5,6-dichloro-1H-benzo[d]imidazol-

2-ylthio)-2-hydroxypropoxy)quinolin-2(1H)
N~ 0
N one
Cl

H on
NTS\/‘\/O o (R)-1-(4-(3-(5,6-dichloro-1H-
cl N M benzo[d]imidazol-2-ylthio)-2-

N7 “NH,

N H hydroxypropoxy)phenyl)urca
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0 1SO NH2 14443
-(4-(4-chl orobenzyl) - 4- hydroxypi peridin- 1 -
W(yl()oms’jsycdroxypropoxy) phenyl)ure a 0 OH N OH BCT/USIbB{R043502
-(4-(2- hydroxy 3 -(4- hydroxy 4- phenylplperldln- 1 -

v Y nr anasvyvgy A VY 1iran 1 f'\ f'\ (Q\ _© /')
f(if;ipéﬁgh ”E;é}f;;;/ﬁrpérrd Ty o
By |i n-2-lone (R) 1%/-(3 -G(NO-dighpro- 1H-

Cl

yef OXypr
@ oN- (3 (4 b -.4o/mgdr oxy pbqpepiddintidazpl-2yyithi-2-
Fyedr oxypr opoxy) i ndolH n- 2-|onédwy@roxypropoxy)phenyl)methanesulfon-

cl amide
H oH
NYS\/\/O (R)-N-(4-(2-hydroxy-3-(6-methyl-1H-
\Q,ﬁ _sO.Me benzo[d]imidazol-2-
N ylthio)propoxy)phenyl)methanesulfonamide

Formula V

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric
disorders, in particular depression and anxiety are provided comprising administering a
compound of Formula V or a pharmaceutically acceptable salt, ester, prodrug or derivative

thereof to a host in need thereof:

Ar' Wl B' W" Yl Ar" Zl
FORMULA V

wherein B’ is selected from the group consisting of:

O
— ~
o)
-N  N- -N/\:>— -N N- -N N- _,\?\—
\_/ \—/ \_/ and \/_
W’ is a bond or C;-C; alkyl;
W’ is Ci-C4 alkyl, C;-C4 hydroxyalkyl, C,-C4 haloalkyl or C(=0)-C;-C, alkyl;

Y’ is selected from a bond, O, S, CH, and N;

2 2 2

Ar’ is an substituted or unsubstituted aromatic or nonaromatic cycloalkyl which optionally
may include 0-3 heteroatoms;

Ar’’ is an aromatic or nonaromatic cycloalkyl which optionally may include 0-3 heteroatoms;
7’ is NRC(O)NR; wherein each R is independently selected from H, C,-C alkyl or Cs-C;
aralkyl; or

Ar’’-Z’ are taken together and selected from the group consisting
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OH NO OH (S)-5-(2-hydroxy-3
- (4- hydr oxy- 4- phenyl pi peridin- 1

WO 200988 xy) i ndolin-2-one * CHN OHO0 O PCT/US2009/043502
(R)-5-(2-hydroxy-3 -(4-hydroxy-4-pheny|piperidin- 1
-yl)propoxy)indolin -one * N CH 10

(R)-6- ( 3- (4- benzypl- 4- hydrog) peri di n- R) - 2-
hydr r opoxy’j - 3N4- di hydr ogqui Rol i n- 2(1Fﬁy
Aag?z,%ﬁs / US009/043% 02 S OoHA-\ )
(§3= (3 -(4-be myl 4- hydrox g peridi n- \T‘Nyl) 2-
of: hydrfoxypropoxy) - B, 4- di hydr oquRnol i n-,2( 1H) - Bne OH

OO

In one embodiment, Ar’ is substited by (L) wherein each L’ is independently C;-Cs
alkyl, C;-C¢ alkoxy, C(=0)-(C,-Ce)-alkyl, C,-Cs haloalkyl, alkaryl, hydroxy, -O-alkyl, -O-
aryl, -SH, -S-alkyl, -S-aryl, fluoro, chloro, bromo, iodo, nitro, or cyano; or two L.’ groups
may be taken together with Ar to form a dioxolane ring or a cyclobutane ring; and

k’=1,2,3,40r5.

=N N- -N
In one embodiment B*is N/ . In another embodiment, B’ is . In

/ zo )(T\
-N N- -N N-

another embodiment, B’ is \N—/" Inanother embodiment, B’ is / . In

}—o
another embodiment, B’ is \/_

In one embodiment, W’ is a bond. In another embodiment, W’ is C,-C, alkyl, for
example methylene, ethylene, or propylene. In a particular subembodiment, W’ is CH,.

In one embodiment W’’ is C;-C, alkyl, for example methylene, ethylene, propylene,
methylpropylene, or butylene. In another embodiment, W’ is C;-C4 hydroxyalkyl, for
example hydroxymethylene, hydroxyethylene, or hydroxypropylene. In a particular
subembodiment, W’’ is -CH,, CH(OH)-CH,-. In another embodiment, W’ is C;-C4
haloalkyl, for example fluoroethylene, fluoropropylene, chloroethylene, or chloropropylene.
In another embodiment, W’’ is C(=0)-C;-C, alkyl, for example -C(=0)-CH;- or -C(=0)-
CH,-CH,-.

In one embodiment, Ar’ is an aromatic cycloalkyl, for example phenyl. In another
embodiment, Ar’ is an nonaromatic cycloalkyl, for example cyclopentyl or cyclohexyl. In
another embodiment, Ar’ is an aromatic cycloalkyl including 1-3 heteroatoms, for example

pyrrole, furan, thiophene, pyridine, pyrimidine, pyrazine, pyridazine. Heteroatoms include
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OH./7\.C) 0 (S)-6-(2-hydroxy-3
- (4- hydr oxy- 4- phenyl pi peridin- 1 -yl)propoxy)-3

WQ 200di13gdly oqui nol i n- 2( 1H) - one OH NOH O 0O  PCT/US2009/043502
(R)-6-(2-hydroxy-3 (4 hydroxy 4- phenyl pi peridin- 1

but aré%%%%f t)éézl Egaq%/g(rj Er;(gnoéhec% %%ld{nrl]en% &r is a? Irlloenagomatlc cycpﬂlkyl
mcludlj(iygﬁfeéf&worﬁs %ﬁ&égh’éﬁlﬁﬁfb Odg%c%ﬂeen Pyﬁ%m{eeo gfgﬁ%%oﬁ%ygﬂ qgﬂééhayﬁﬁomran
dihydtodSiopheak tetralfy dg@biophdnss pllpesélne,ltntr@iwé—rmrwdpmmthlamh,ethmne
piper GRUER P B B 0 il et R REntc S S b &
nonar§@hEEERIb A McT@lh€ 1 hdteroh@dth InldnotheEbmbodimenflAr’ isGn aromatic
or nonaromatic cycloalkyl including 2 heteroatoms. In another embodiment, Ar’ is an
aromatic or nonaromatic cycloalkyl including 3 heteroatoms.

In one embodiment, Ar’’ is an aromatic cycloalkyl, for example phenyl. In another
embodiment, Ar’’ is an nonaromatic cycloalkyl, for example cyclopentyl or cyclohexyl. In
another embodiment, Ar’’ is an aromatic cycloalkyl including 1-3 heteroatoms, for example
pyrrole, furan, thiophene, pyridine, pyrimidine, pyrazine, or pyridazine. In another
embodiment, Ar’’ is a nonaromatic cycloalkyl including 1-3 heteroatoms, for example
pyrrolidine, pyrroline, dihydrofuran, tetrahydrofuran, dihydrothiophene, tetrahydrothiophene,
piperidine, tetrahydropyran, pyran, thiane, thiiine, piperazine, oxazine, dithiane, or dioxane.
In another embodiment, Ar’’ is an aromatic or nonaromatic cycloalkyl including 1
heteroatom. In another embodiment, Ar’’ is an aromatic or nonaromatic cycloalkyl including
2 heteroatoms. In another embodiment, Ar’’ is an aromatic or nonaromatic cycloalkyl
including 3 heteroatoms.

In one embodiment, Z’ is NRC(O)NR;, for example NHC(O)NH,; or
NHC(O)N(CHa),.

In another embodiment, Z and Ar’’ are taken together and selected from the group
consisting of:

R
—© —N .
A o A >:o I >=o Ar\
i ~n ~n N o
R 9 R 9 R 9 R 9
X
Ar "
Ar />=O
\ ™~

N 0 N
and R . In a particular subembodiment, Ar’’-Z’ is R . In

/O
Ar" >=O

\N

R

another subembodiment, Ar’’-Z’ is . In another subembodiment, Ar’’-Z’ is
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0 HO d WO

2009/ 137843PCT/ US2009/ 043502 * ONHOOH / 0 C C FOH
W@20N14H 0 C G 0O ONHOOHHO C C | NP@FBS2009/043502

enbodi nent, the conpound has a pH boost of 5 or nore.

I n, one enbodi nment, /

~ N A
W S _

N N 0

R . In another subembodiment, Ar’’-Z’ is R . In another
X
Ar’
\N 6]
subembodiment, Ar’’-Z’ is R . In another subembodiment, Ar’’-Z’ is

R
N

~
Ar" >:S
~ N
R

In a particular subembodiment of any of the above embodiments, Ar’’ is phenyl.

. In a particular subembodiment of any of the above embodiments, R is H.

In one embodiment, each L’ is independently halo, C;-Cs alkyl, or C;-C¢ haloalkyl.
In a particular subembodiment Ar’ has at least one L’. In a particular subembodiment Ar’ is
phenyl and is substituted with one or more L’ groups wherein one L’ is in the para position.
In a particular embodiment, at least one L’ is halo, for example fluoro, chloro, bromo, or
i0do. In a particular subembodiment, are least two L’ are halo and may be the same or
different. In another embodiment, at least one L’ is C;-C alkyl, for example methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, pentyl, or hexyl. In another embodiment, at least one L’
is C;-Cg haloalkyl, for example, trifluoromethyl.

In one embodiment, Ar’ is unsubstituted. In another embodiment, k’ is 1. Ina
subembodiment, when k’ is 1 and Ar’ is phenyl, L’ is in the para position. In another
embodiment, k’ is 2. In a subembodiment, when k’ is 2 and Ar’ is phenyl, one L’ is in the
para position and one L’ is in a meta position. In another embodiment, k’ is 3. In another
embodiment, k’ is 4. In another embodiment, k’ is 5.

In one embodiment, the compound is selected from the group consisting of:

Qm Q?fo

IIIIO

o NTY o
LA N\) OH
- O, O
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In one enbodi nent, the conmpound is selected fromthe
group consisting of: I n anot her enbodi nent, the

W@ vposnsd i s sel ected fromthe group consi sti NRCDUS2009433502
2009/ 137843PCT/ US2009/ 043502 | n anot her enbodi nent the

compound is NO2 C OH In one enbodi nent, one or
nore of Rc, Rd, Re , g d Rh is an OH group

whi ch creates ~eogen|o enter. In a particular
subenbo i ment, Rd; ReN REH and Rh is an

OH grdﬂp @ es a stereog ncepter ol
«»iﬁ* s@henbodlnent the OH group é?/gﬁe/ef R&>=©
Rf, R and Rh is in the R configurati on. N
an

other subenbodi nent, the OH group at one of Rc, R4, ,

Qg Rg, and Rh is in th% é configuration. In
taln enbodi ment's, the bindi bot h hERG and

ha-1 adrenergi c receptors ca npdﬁlated by

ngi ng the G substhituent or G subs\itgent@? In

rtNEﬂﬁar for gs wher ei n Ar aiApheayP the
bi ndqug,Nm/bo and al pha-1 adrenergic reces
can be ul at ed by changi ng the substitution at e'8” 0

and/ or 4 Positions. In omedenbodi ment, the Ara phenylH

IS substituted at the 3 and/or 4 posrtlon with, for

exanple, fluorine or chlorine. In certain enbodinents,
Form&libatitution at the 3 and/or 4 postions of the Ara

phenyl can increase potency. In certain

embeet BBY EmeROMBHRERG @Rdmah iRl %Téph%«%&?srtﬁfn%&p@dﬁ%w

can be reduced by substituting position
disordgis; in @FHCIP deprdskaph and pnxactpara providad cemprsting admsistcrinR R
compgdf g niter St S el H ety e ing St OGS fraiive
thereo‘l\&cba h&stphaedd thedegf:a substitution of the M substituent

is particularly preferred Addi ti onal M substitutents

on the Arb phenylR%re preferred at one or nore ortho

posi tions. AgditikQnalgrsubstitution on the Arb phenyl

at one or nore e positions can reduce potency.

I'n certain embodi nghts, theAra phenyl is not

substituted by twWo fI'w6r oNGr oRpRS' I n one enbodi nent,

the Ara phenyl is nor! ub \Pﬁgzgﬂipy two net hyl

groups. In one enbodi , e a PEems”1s not
substituted by one hal oggroup. I n ong /)oodinent, t he
Ara phenyl is not substituted by one ory or alkyl
group at the G2 position. In one enbqg ment, the Ara
phenyl is not substituted by a OH or gr oup.

I n one enbodi nent, when Psandnd Arb are both phenyl

f_f mbo
wheregh B S - P e e BrC B U Gty D ON
t t
N R QL A P R A S AR R gty ™
R* is Bher@ll metiyl, Hpt CH2. I n one enbodi ment, when Ara and

r 0 enyl, X' is not CH2. In another
R’“”@bgég’ﬁﬁgtépmﬁﬁg not OH In one embodi ment, the
cach SFRORAUMRY dr8 u{&é};end\é@ QO&dBRSHIPE Mg P09/ 043502 OHOH

In jone enbo i ment, IS, not aral koxy. I'n one
cach Ry geid ke n¢an beH# or @ﬁb ouRdandRhean be taken together fonfogneCH; or =0;
RS mlﬁgp%dlnent B does not contain a piperidinyl noiety.

n ahot her enbodi nent, when B contains a piperidinyl
XisHwmilety, and Ara and Awb are both phenyl, Mis not OH

od n B contains a plperidinyl
YﬁschgT§ﬁ$O%ﬂfP§N£E3%?% for exanmple, NHC(O)NH2. In
I{1s@r§ﬂbﬂncgqhmﬁpbncﬁ@anmgm and Rv is H or al kyl. I'n one
enbodi nent, when B contains a piperidinyl moiety, X is
not CH2. In one enbodi nent, when B contains a
pi peridinyl noiety, X 1is CH2. In one enbodi nent,
Rk is not OH |In one enbodinént, RP is not OH

I n one enbodi nent, when B contains a
hydroxy substltuted plperldlnyl nDiety, X is not CH2.




I n one enbodi nent, nethods of treatnent or prophyl axis
of neuropsychiatric disorders, in particular

walzppessidbn and anxiety are provided conpri si NRCT/US2009/043502
adninistering a conmpound of Forrmula Il or a

g . ically cept bl.e salt, ester, prodrug or
1115@ £§g§v§6ﬂﬁﬁ¥eﬁﬁ 62 Fost in need thereof: Z*_ Art-
or X dn@RLAR2INRSS cther (ERATRDEMEONRES wXerbid thé hioicty Ar 2* -

(CR?*RS*)qW FORMULA |11 wherein: Z* is OH ~NRi 0*Ri
%* S02RNi 1*, . - 12* K C( O )NRLO*tc'-'11*,
0) OR1*, NR12* di hydr ot hi azol e, or
~¢lj hydr oi m dazol e; wherein each R1*, RL1* and
R12¥ is independently H Cl-C6 al kyl or CB C12
ar &8 kyl ; oba coapRbtd ofiFormula A is' sebec@d Aroint the group- consis(ing of:
I*NArI NR12*NR12*NR, ,* -0-0-- --........
....... 14NR12* 5 1 NRW Ar" 0 Ar1"Ar Arl*
NR12*N NRO orNR* ArI*S 5 , * OES&)/l?O Arl* and Ar 2*
nt |

|ndep

—12 ‘ )

* dnd R6* are each thependently H 0#1C1 A

alﬁ§l X1* and X2* aﬁe each independefly 0, S, »
al kyl) or%£@ C al kyl)2; W is NR9* or

= §e~~ly is Hor ‘ Y| ; each L* is

en § Cl-C6 al kyl, Mi- Goal koxy,
C(i6§ (Gi - 08) ~aldkyl , G RT6 hal oal kyl , hydroxy fl uoro,
chloro, brono, iodo, nitr r cyanp; roup
rr_gtyo%er{ﬂ%ﬂé’é‘i‘?e‘ﬂtogéf sy Resafos <~ gD Rorital sk BBy

isoprapyNA- Rty 12isEHRYOBWIERB Y1 RYs alkyl may also include tert-butyl, pentyl,

cyclopentyl, hexyl, or cyclohexyl.

In one embodiment, R' is H. In one embodiment, R' is F. In one embodiment, R' is
Cl. In another embodiment, R' is C s alkyl, for example methyl or isopropyl. In one
embodiment, R' is OH. In one embodiment, R' is CFs.

In one embodiment, R? is H. In one embodiment, R? is F. In one embodiment, R? is
Cl. In another embodiment, R? is C s alkyl, for example methyl. In one embodiment, R? is
CFs.

In one embodiment, R* is H. In one embodiment, R is F. In one embodiment, R? is
Cl. In another embodiment, R? is C ¢ alkyl, for example methyl. In one embodiment, R is
CFs. In another embodiment, R?is CN.

In one embodiment, R* is H. In one embodiment, R* is methyl. In one embodiment,
R" is H. In one embodiment, R* is methyl. In a particular embodiment, R* and R* are both
H. In another embodiment, one of R* and R* is methyl.

In another embodiment, R® is H. In another embodiment, R° is F.

In another embodiment, X is H. In another embodiment, X is F.

In one embodiment, Y is OH. In one embodiment, Y is not OH. In one embodiment,
Y is NHSO,R’. In another embodiment, Y is not NHSO,R’. In one embodiment, Y is
NHC(O)NHR®.
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=0, 1, 2, 3,4 or 5 NR6* X2* (1_*)k.- Ar2*-

(CR7*R8*)W O'is O In one enbodinent, Z* is COH,
WORD2ABBER11*; wherein R12* is H or Cl-C4 al kyPCT/EHSH09/043502

Rii* is C4 alkyl or C7-Cl10 aral kyl. In one enbodi nent,

Z* Ll h dj t, Z* NR12* SO2R11*,
£ B OBy Bp s A, hErEHoAIH | 2 1S
N & eCXIQBcI%@ntRﬁi (Pi OP’C 6 alk%f forl XafpR rﬁethﬁlgthyl or ﬂeryl

one enbodi nent, * are eac phenyl :
e hibo dintientar suhembomzfent Rﬁar,ld Rarg taRt togRBer t@r errm.a hlewmycle
“meﬁg tlcuhgr enbodi nent, n* is 2. In one
HERt | p* is O, 1 or 2. In another embodi nment, p*

x agpo er nv ment, p* is 1. In another

1] menté p* one enbodinent, g* is O In
er enbodi ' 1. I n another enmbodi ment, *
n o eNpodi nent, R3* and R6* are

botrtﬁ H N one erbodiment, R6* is Cl1-C4 alkyl, for
exanpl e nethyl, ethyl, propyl |sopropyl n- butyl
sec-butyl, or tert- but .0 >é
I n one enbodi ment, X* igs O
W is NR7*, for exanple NH.
S CR13*R14* for exanple CH2

In a perioeid; ﬁ’ﬁb‘d&dlmeﬂt(}ﬁlehﬁmb@ i ndepd??dent liy sel ectRéd from . In

Cl-&4 alkyl, F, O, Br , Or -CA hanaIkyI for
exanple, C, CH3 o € ohe is 1
I'n anot her enbodi , s 2.

enbodi nent, the conpou 8 conpoun ™y a |11,
or a pharnaceutlcally acdeptabl e salt, , pﬁ%drug

anothgrrenatmdingertti the ntdiesy eof | wﬁer einis z* is H, NHSO2CH3In one
Arl* is phenyl; R *, R2* R4*, R5* are i ndependent ly H
orCi-C4aIk/; =0, 1 or 2

R3* and R6* e ef o >=ng C4 al kyl ;

X* is 0 or S

embodiment, the moiety . In one embodiment,

X ?m

the moiety
In one embodiment, the moiety is not In
?’TI m
one embodiment, the moiety is not

g/o
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* Wis NR7* or CR13*R14*; wherein R7*, R13* and R14*

are each independently is Hor Cl1-C4 alkyl; Ar2* is
webents7s4kach L* is i ndependently sel ected fron@tﬁmxmmmmﬁoz

alkyl, F, d, Br, I, Cl1-C4 hanaIkyI k* =0, 1, 2, 3,

4 or 5 ano her enbo €. conpo
O MRS ST —

Table B, RPExSARO! dﬂhg@&h oUtRLil @Q@ct@& frBfnetﬁé pRb c@ﬁs&fn%myﬂ\lﬁl(@(%9
of neuropsychlatrlc di sorders, in particul ar

NP10tep ™Y 90 6h MNNG 18R R Sg,r}épmlé@ NBHOQSOnDPIL8122gNP10231,

NPIOW@@S@ Il\@g]loam ggﬂciebgﬁg’oaln flg}l’:]ﬁ)roqylezt :ey o;)r gdr ug or

derivative thereof to a host in need thereof: (L

*R)ykr* o - X** - (CRL**R -Y** - - Z** FORMULA |V
FormWepei n: each L** is independently Cl-C6 al kyl, Cl1-C6

alkoxy, C(=0)-(C -0C6)-al kyl, G -C6 hal oal kyl, hydroxy,

" b o AL AR R ek v PN St
disorddrso xopatieulan degrassion and/ a:dmdslylaaa’movilda@ ;:ornprising administering a

k**=0, 1, 2, 3,40r5; each AWI** ﬁ¥ IS L
comp?m@@g REEHR B o5 Prargpconsical) ye%ﬁcwta ?(*Salt’ieéteS,Pr‘éﬁng ORgggivative
thereo\ﬁiﬁ@ﬁﬁbﬁlﬁﬁeédsth&#eoﬁl 6 al kyl, or C6-Cl2 aralkyl; each

R2** |s |ndependently H Cl1-C6 al kyl, Cl-C6

alkoxy, CB Cl2 aral kyl, C(0)-(C1C6)-al kyl, G-

hal oal kyl , hydroxy, fluyero, chloro, bronD, i odo,

nitro, or cyano; or R2 can be C=0 or C=CH2; n* = 1,

2, 3 or 4; y** | d O S, SO 502, CH2, NH,

N(Cl- C6 al kyl) +OH s OH NR6** R7**,

NR8* * S02( Gi - C8 1), RS8R C{O) NRES* RZE*, x

NR8* * C( 0) 0( 8'- CB6al kyl ) , MIRS™- di™iydr

NR8* * - di hydr oi m dazol e; wherei n each R7** and
R8** is independently H, C -C6 al kyl Cl12

aral kyl; or ONRL- .../...---- Ar2**> S Ar2** 0
Ar2**NAr2**>0 NR9 --....,**5NR9 -...... "O*xg, "L

** BNRO ?7....... ** NR FomsdaB-  \0Q

wherein R' is H, F, Cl, Br, CF3, or Cy. alkyl;
Z1is O, S, NH, CH; or a bond,;

R’ is H or OH;

R°is HorF;

XisHorF;

Y is OH, NHSO,R’ or NHC(O)NHR®,

R’ is Ci¢ alkyl, Ce.12 aryl, or Cy_13 aralkyl;
R®is H, Ci6 alkyl, Ce.1, aryl, or Cy.13 aralkyl;

or X and Y are taken together to form a heterocycle wherein the moiety

3/0 X

Y

R® of a compound of Formula B is selected from the group consisting of:
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Ar2-,S ---... a0 NR-**: wherein R9** and Ri o** are

each independently H Cl1-C6 al kyl, aralkyl. I n
We000/188kar subenbodi ment, Ari** is phenyl, pyPCTYE2009/043502

pyri m dinyl, thiophenyl, imdazolyl, furanyl, indolyl,

benzot hj,ophenyl, benzofuranyl, or benzoi m dazolyl. In

o 2009/ 1 7@43P / UgR009/ 043502 odi ment, Ar2**
Pl . P )
? -ny EF not] ybodi nent, o
azo I par /1 cular su i pent,” Ar2**

is Y en I and Ari** gpgteroaryl, q%anple
bengeoi 'dazonI In @ne odi ment, ARs** 'Is a

bi cyclic group mhersin the X**’group is attached to

Ry e'scycllc Ny n one enbodi ment, X** is

In one enbodi nent, X+*
n anot her particul ar

i nb** is C%BCAHaIky G -C4 al koxy,
Cx_o) (C1C4) - -l - hal oal kyl , hydroxy, fluoro,
_oghlgro,xbrono, |odo, nltro, or cyano. In a further
§ podi nent, L** is nmethyl, trifluoronethyl,
3ky, nitro, fluoro, chloro or hydroxy. In one
herY subenbodi nent, there are one, two or three L**

gr Gr#ps SHPE‘ Eérgbgdnﬁ%f@ro ?lﬁ B] 13 sOfE 3 lﬁ%ﬁr@lg %ﬁrd'{ﬁ)"btonsﬁ'iﬂg Sf:

IS subst I tute one UOI‘O group

N (S

[ .a thoﬁb

grokp. In one, subenbﬁﬁinent Ariatid is suﬁ?tltuted Wit h

two chloro,.groups., |In one s benbodlnpnt Ari** is

s ifbats ?rﬁ‘%@amwlttﬁ i Hobyamtgangt RhisgieH. In one cmbodiment,
R'is &Y kﬁ@ﬁ@t‘ﬂb 1rﬁEﬂ1t fn RslssHJleél tIHto%g eMbBHm%? R'is F, Cl or Br. In

trifluoronet ;% gr oup. n one enbodi nent, each
one erRbadimanil RREs EF 3. inomﬂjﬂpls:rdﬂmnmﬂ, R 14 @r atkyl- C4 al kyl, for

BB, B 7 R A SO ittt 2

is NHRA1 an@h& PHodithtnt] 21008, eFRRAGIHIE Bhbo@RRNIRZ'S a ®bn&2in one
I s hydroxy. In one enbodinent, n** is 2, 3, or 4. In

embodifmsni@bis dphehend. dnanpibegembagine, éntb@(m(}{ém one.
*Q*Q;B%ééch)ﬂ}li&_ ﬂz I8 Olg_g_%no&her em%Ofiﬁne ?Cﬁ 1s

i & 'sel e¢ group conS|st|ng

Oﬁn k(a2 G dPBenACHR €. Bn afdth LHGHoMnEHE ikRCrsi _4 CH2
5 H2CHC 55_ CH OHOHOH OHI | . r CH2 H2C CH CH22 H2C2 0 %

W orpanbestrgaspETs Hsdp egrgieyky smbegiment EHoEoH
Pal Bﬂlé:éﬂﬂ%dlﬁglpcoﬁh e In(EREmbBd: e)nt Y isShdfOH. In one embodiment,

Y is NHSO,R’. In another embodiment, Y is not NHSO,R’. In one embodiment, Y is
NHC(O)NHR®.

In one embodiment, R’ is Cy.¢ alkyl, for example methyl.
In one embodiment, R® is H or C,_4 alkyl, for example methyl, ethyl or propyl.

In one embodiment, X and Y are taken together to form a heterocycle wherein the
moiety

g/O X

Y

R® of a compound of Formula B is selected from the group consisting of:
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CH2 H2OCH2 5 O I n one enbodinent, Y** is a bond, O
or CH2. In one enbodinent, Y** is 0.ln one
W@ engmsdi nent, Ar2** is phenyl and is substi tRCEUS2002/643502
a Z** group at the 4 position. I n one enmbodnent,
Z** is OH NR6**R7**, NR8**S02(Ci - C6C?| kyl),
Y

3/0 : q NRG**E;? e 0)0(0-@*
| Pyart |az _ 8**- dihydr|p

s a @ group at th64 yirbsnt on. I n one e
A2 -----\ O Ar2" /,anch 0 Ar2"" N Ar2** >0

o | n**- - L nE*- " ok  Zkk

i SNR NR NW *NR9 5 NR19’§*/ Se 0Ar2 *’s

OAr2** /g> NRNR-**, O NR-. e enbodi

Ar2" isNFO Ar2"" 0 * NRO* isY Areg** O NR N In
the conpound ges a conpound gef Ebr mul a

Inap?r\t}culgr ergg%ﬂere%%hgur{l?%é’l |y acgept abl® salt, ester, In

prodrug or derivatg¥e et e

al kyl, Cl-C4 al koxy, (Ci- ) - al
haI oal kyl , hydr oxy, fl u shl or o, SF 0 OF
itro; kex = 2, or 5; Arix** ted
anOth$rreé‘thdHéeI§ftéﬁﬁl%%ﬁS| st n& of pkenyl, or
?/ Qurigg eyl , thiophenyl, imdazolyl g xRt ndol ylI ,
:@ hi ohenyl benzof ur anyl, or b [ zol yl . ;
%7 Bhenyl ;
H
. In one embodiment, the moiety R® is not

m TEA

In one embodiment, the compound is selected from the compounds in Table 26, for

example compounds NP10250 and NP10185.

Formula C

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric
disorders, in particular depression and anxiety are provided comprising administering a
compound of Formula C or a pharmaceutically acceptable salt, ester, prodrug or derivative

thereof to a host in need thereof:

R2 “ OH
jij[ />_ S\)\/O X
R1 N
Y
RG
Formula C

wherein cach R! and R? is independently selected from H, F, CI, Br, CF3, or C, alkyl;
R°is HorF;
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X** is S each R ** and R2** is independently H,
hydroxy or G -C4 alkyl; or CRI**R2** is C=0; ** n = 2,
W@2@0/137843v** is 0, Z** is OH NH2, NHSO02( Cl- CAPGi/K§1099/043502
NHC( 0) NR6**R7**, NHC(0) O( C1-C4 al kyl),
X FE I hydr ot hi azol e, or NH-di hydroi m dazol e; wherein
15 R6** and R7** is independently Hor C -C4 al kyl;
Y is OH, NHEO > orANHENRNHR®, RO** is Hor Ci-C4 alkyl. In
.. one enbodinment, the conpound is selected fromthe
R"is Grotlhylebnsiasyl eigCof arallylone enbodi nent, the conmpound

R®is HSC alk, 8DE LP0QAEMEALalkfine conpound is sel ected from
° thelcélg? oﬂp ?:%na St ngBofaf };Hb OHOH I n anot her

or X aadDodicrigven, togdtlecr ¢o ipoumbkterocydd wbewsih the omidmbl e 16.
. Conpound Nane CI Cl OHsol A OH

3 -(5,6-dichloro- 1Hb enzo [d]im dazol -

i 0) - 2- hydr oxypr opoxy) phenol Cl / C

Y
R® of a compound of Formula C is selected from the group consisting of:
g,o g/o Q
0] >=O
N N
e , Re ,
H
: _0 N : _O 5 , O \
>=O
M N0 HoO
R® , R® , and R® :

In one embodiment, R' is Cl. In one embodiment, R' is F. In one embodiment, R' is
Br. In one embodiment, R' is H. In one embodiment, R' is not H. In one embodiment, R' is
Ci alkyl, for example methyl.

In one embodiment, R? is Cl. In one embodiment, R? is F. In one embodiment, R* is
Br. In one embodiment, R* is H. In one embodiment, R* is not H.

In one embodiment, R® is H. In another embodiment, R® is F.

In one embodiment, X is H. In a particular embodiment X is F.

In one embodiment, Y is OH. In one embodiment, Y is not OH. In one embodiment,
Y is NHSO,R’. In another embodiment, Y is not NHSO,R’. In one embodiment, Y is
NHC(O)NHR®.

In one embodiment, R” is C alkyl, for example methyl.

In one embodiment, R® is H or C alkyl, for example methyl, ethyl or propyl.

In a particular subembodiment, X and Y are taken together to form a heterocycle

wherein the moiety

;,O X

Y

R® of a compound of Formula C is selected from the group consisting of:
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SO OH (R- 5-(3 -(5,6-dichloro- 1H b enzo
[d] i m dazol - |

2-yl thio)-2-hydroxypropoxy)i ndolin-2-one
w@004137883 CI SO OH 0 (R -6-(3 -
enzo [d]im dazol - [

(5 , 6-di chl oP@F/USA09043502
2-ylthio)-2- hydroxypropoxy) 3, 4-
Od|h dro U|noI|n-. 1H) - one C %P 0 (R) 6-(3
AINB chlorg $H e d]|n1d
2 i 0) Gydr ox qui nol i M-2(1 ne 411
I S OH . N
H H O H O
R® , R® , and R® :
5 _0 X : _0 0
>=O
In a particular embodiment, the moiety R® is R® . In
g 0 X g 0
Y NN
another embodiment, the moiety R® is R® . In one
? ) X g 0]
- -

18

H
N
>=O
Y N
RS 6 N .
embodiment, the moiety R . In one embodiment,
rd e
geaaeve

N
. 6 M
the moiety R
OH
H H
N S\/\/O
0L
a OH
In one embodiment, the compound is  Cl
Formula D-1

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric

disorders, in particular depression and anxiety are provided comprising administering a

compound of Formula D-1 or a pharmaceutically acceptable salt, ester, prodrug or derivative
thereof to a host in need thereof’

R3
Rzi i : v NTI/ N \)\/O X
R’ © Y
RG
Formula D-1
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O NH2 (R- 1 -(4-(3 -(5 ,6-dichloro- 1H
benzo[ d] i m dazol - 2-yl t hi o) - 2-

wWhsepasgpd opoxy) phenyl Yurea WO PCT/US2009/043502
2009/ 137843PCT/ US2009/ 043502 Cl a it i OH SO Nrso2nE

Wherﬁbéé%ﬂ%ﬁa%ﬁ,ﬁ%géé]gég@i CRJ %e%ée]d'_ﬁ‘om H, F, Cl, Br, CF3, or Cy alkyl;

R3 is ﬂq;bgm;[cypr opoxy) phenyl ) met hanesul fon- amde . 1 SO CH
S02Me H (R) - N-(4-(2-hydroxy-3 -(6-nethyl- 1H
R® is Iﬂ@mfo[ d] i m dazol - 2-
X is FﬂnIPh' 0) pr opoxy) phenyl ) net hanesul f onam de Fornula V
nh gne enbodi ment, nethods of treatnment or prophylaxis
Y is G, MHyMBé)ipNHSOaR?:OIdNHG(@WHR in particular

epr on and anxi et re provided conpri sing
Rlsg EY eRithy & blﬁﬁb%lfy of Formula V or a

each Eph@ﬁﬂ&@@tdehﬂﬁbélyct@@ﬁ&ﬁitwml% 818J11 Cs 831 or (F,QEFaUG1,0T
derlvatlve thereof to a host in need thereof

or X and ¥ gregaknyoggtherto ﬁtaﬂa\&melvcv%%wéprﬁlrghe MOig¥| ect ed
3/0” t he group consisting of: O F40 /--\ -NN -N N\

/" ., \_/\- and
Y
R® of a compound of Formula D-1 is selected from the group consisting of:
g,o g/o Q
0] >=O
N N
RS H ’ RS H
H
: _0 N : _O 5 , O \
>=O
M N0 HoO
R® R® and R®

In one embodiment, R' is Cl. In one embodiment, R' is F. In one embodiment, R' is
Br. In one embodiment, R' is H. In one embodiment, R' is not H. In one embodiment, R' is
Ci alkyl, for example methyl.

In one embodiment, R? is Cl. In one embodiment, R? is F. In one embodiment, R* is
Br. In one embodiment, R* is H. In one embodiment, R* is not H.

In one embodiment, one of R' and R? is Cl. In another embodiment, both of R' and R?
are Cl.

In one embodiment, R* is H. In another embodiment, R® is OH.

In one embodiment, R® is H. In another embodiment, R® is F.

In one embodiment, X is H. In a particular embodiment, X is F.

In one embodiment, Y is OH. In one embodiment, Y is not OH. In one embodiment,
Y is NH,. In one embodiment, Y is N(R®),. In one embodiment, Y is NHSO,R’. In another
embodiment, Y is not NHSO,R’. In one embodiment, Y is NHC(O)NHR?®.

In one embodiment, R” is C alkyl, for example methyl.

In one embodiment, R® is H or C,_4 alkyl, for example methyl, ethyl or propyl.
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W is a bond or C1-C4 alkyl; W is Cl-C4 al kyl,

Cl C4 hydroxyal kyl, G -CA hanaIkyI or C(=0)-G-C4
w@kdoyh3784' is selected froma bond, 0, S, CHPERUSINNI/043502

Ar' is an substituted or unsubstituted aromatic or

non cl oal k whi ch optionally may include
In a pgTGaHOT LEBRPGIENC A 41 ¥ M Gt i et oy DB AT herein the
rnOletﬁycloalkyl whi ch optional Iy may include 0-3
eteroatons; Z' is NRC(0)NR2 wherein each Ris
peRge -ently selected fromH, Cl-C6 al kyl or C6-Cl12
]ﬂ!@ or Ar"-Z' are taken together and sel ected
QA group consisting WO
2003/13 843PCT/ US2009/ 043502 of :  RR ONN
---R% . _ofa eompound of Fotindla'GisQeldeted GroAr the group. consisting of:

NNN RRR S 7. "" AFAr R andR ln one enbodlnent
g/o S bst|t . VR erein
[ gnd 1 C m 1- C6 alkoxy
-CB) al kyl ; Ml oal kyl ,

PXyH -0-al kyl , -0 aﬂyl ﬁéH, - S-al ky -B-ar¢P
quBro chl or e, bronﬂ? i odo, nitangd, or cy%%o or two
L' groups may be taken tQ%ether Wt h Arg
di oxol ane ring or a cy Of '

3, 4 or 5 [/--\' -NN-N I'n ong
anot her enbodinent B is \Inioy \
enmbodi nent .. s \-. .

In & pETER O AR HER Ugeietent, BTis 1
enbodi nent, W is I nxano hﬁj
Cl-c4 aIkyI, for eganp € %e
propylene. In a partic
I n one enbodi ment vv is §l-C4 al kyl, fof :

I propylene nethylnﬂnp F'ene, o
anOth%E%dﬁﬂ&t tﬁé%ocl) er enbodi rren% is Cl-C4 Pl one
hydroxyalkyl f8r exanple hy roxynetqylene,

hydr oxyet hyl . -%oxg In a particular

subenbodi nment¢, VV CH2, * CH( @ anot her

enbodi ment, W is CAyhal oal k exanpl e

quoroetherne flu:gopropylene chl at oet hyl ene, or
embO@lmenhélgﬁrmpgﬂEne | n"Ranot her enboxﬂ ment, W .ilkg one embodiment,

= | kyl
g(Hz)_any

cycloal k or e%/

Ar' is an™on YOHHtIC | ON kyI for exanple

cycl opent yls or cycl ohexys. Hn another enbodi nent, Ar'
the meigtyan™ ar onat i ¢ Bgcloalkyl i ncluding 1-3 het er oat ons,
for exanple pyrrole, furan, thiophene, pyridine,

pyri m di ne, pyrazine, pyridazine. Heteroatons include
Formula D-2

bor exanple -C(=0) - CHQ or -C(=0)-
ong Nnent, Ar' is an aromatic

®n anot her enbodi nent ,

(@
l

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric
disorders, in particular depression and anxiety are provided comprising administering a
compound of Formula D-2 or a pharmaceutically acceptable salt, ester, prodrug or derivative

thereof to a host in need thereof:
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WO 2009/ 137843PCT/ US2009/ 043502 but are not limted to
N, S and 0. In another enbodinent, Ar' is a
womomangiset i ¢ cycl oal kyl including 1-3 het er oat RCEUSH009/043502
exanpl e pyrrolidine, pyrroline, dihydrofuran,
t et rahydrof uran, dihydrothiophene,
t et rahydr ot hi“og g, piperidine, tetrahydropyran,
pyran, thiane, ne, piperazine, oxazine, dithiane,

or dioxane. In G P gge {, Ar' is an aromatic
or nonaromatic cycloa kyI |ng 1 heteroatom In
anot her enbodi nent, 5@ an- L o Qr-Xonaromatic

cycl oal kyl |nclud|ng 2 ﬁeteroatons ot her

enbodi nent, Ar' is an aromatic or no grat i C

cycl oal kyl i ncluding 3 heteroatons. n one
enbodi nent, Ar" is an aronatic cycloaH%yI for exanple
phenyl . I n another enbo ﬁw" is an nonaromatic
cycl oal kyl, for exanple 89%?65% tyl or cyclohexyl. In

whereﬁ{lRt e, fe@oﬁf ®0tor AW alllyd, an aromatic cycl oal kyl
gludln 1-3 heteroatons “for exanple pyrrole, furan,

z! andK @ipi@eﬁelndpmnd@nth'eselqgmm frvirol ﬁh@@romqsmlsheg 0brCH2- or -C(=0)-;

2ne. er v
cach LG o e PEGHRyT 1 e ot g o5 4oy Buace farm 751
Iilstaﬁple pyrrolidine, pyrrollne dlhydrofuran
. _tetrahydrofuran, dihydrothiophene,

X is H @iF:ahydr ot hi ophene, pi peri di ne, tetrahydropyran
YdsCHYQ@HL}RP?BWQHSEQRTbﬁﬁHC@DH@HRg'ne oxazi ne, dithi ane,

di oxane.” I n anot her enbodi nent, Ar" is an aromatic
1{156r6ﬁbﬂaﬁanﬂﬁYkotchaﬁmmﬁl including 1 heteroatom In

em r~n tic
cach e TR T 10 M G e CER S, RN
or X aadDodicrrgmen, togutherits fam ahaemtyde shermonthe omadty c
yl including 3 heteroatons. In one enbodi nent,
0) NR2, for exanple NHC(0)NH2 or
N(CH3) 2. In another enbodinent, Z and Ar" are
wget her and sel ected fromthe group Ar" N
R, S EB Wi ifende v o
d | n anot her subenbodi nent,
Ar"-Z'" isR In another
j In a particul ar
sub-nboﬁlnent of any Yof e above enbodi nents, Ar" is
phemgyl . I n onerenbodi ment, each L' is
|ndepengently hal o, G -C6 al kyl’, or G -C6 hal oal kyl .

3/0 nA|paNt i cul g/ub

Ent Ar' #s pl any i s
ed Wwth oRke_s pihe L' groups AL
n tHe para positTon.Ninoparticul arJenb
at Reeast one L' is trlo, for exgpple flurfo, chloro
brono, or iodo. |n a particular subenbodi ment, are
| Baene mkzod_melatrB dllo lmpde pmbOCbmetﬂhQ ssalfreln@ne embodiment, R' is

Br. Indéffef g{i]lf( q} Elte:(hall rOrB? Smﬁ%‘#lﬁlﬂl% ’Re tl% ?t% % )?I ernl‘bodlrnent R'is
(héam§gmmqmwnménmﬂwl i sobutyl, pentyl, or hexyl In
anot her enbodi nent, at | east ope L' is C

- C6
h&t o8 fybodimept, Bx&rhﬁ b orterqmbqsiyﬁ@ﬁeBhWOH In one qrppagipaent, R

i gpqi
is H. qe‘Ejgﬁ)edé Iﬁ%ﬁﬂle@r 8 8155'(]‘?11{‘?1?19134 sulg&eaﬁfgglgi ment, z\tamn k]'S (I)HS i
anothamﬂnb%rdlmdatﬁ hien§R? and RY ard H. Tiengplasr@nbodinidndrR? dnd R” are taken
not er e odlnent k' is 2. In a subenbodi nent, when
‘mgdh@*q is phenyl, one L' is in the para
p05|t|on and one L' is in a neta position. In another
enbodi nent, k' is 3. In another enbodi nent, k' is 4.
I n anot her enbodi nent, 2 . I'n one enbodi nent, the
compound i s sel ected fron1t € group consisting of:
Forrmula A In one enbodi nent, nethods of treatnent or
prophyl axi s of neuropsychiatric



di sorders, in particular depression and anxiety are

provi ded conprising adm ni stering a conpound of
WO-00087843A or a pharmaceutical ly acceptabl e saP@T/US2009/043502

ester prodrug or derivative thereof to a host in need

f Fog i ,
e&?%m%od;i%ﬁ% R Gl w oo Sreedimert 6 By 1 ) crpon
Ciyy N‘and&&émﬁx% Ky I3, pa%ula@ eﬁf%d@n&ﬂt k}Yis)F OCF3

S—(Cl 6 al kyl), CﬁéCﬁ 6 alkyl); R2 is H,
qu TemgrgmeRaYis O IF oneiembopienGra s @NoHs brprisfenrbediiment,

Y is N?ﬁ]d bodlrggrﬁp?q gﬂ&k}% %eén%c Eﬁi%dfme glgi—lgét ﬁyl I’n another

ernbo@iﬁteha Keﬁ IIOOEIHS@R7t h CBICH dmbeditderal Y-t@NHRQOI)ISiHR8 or F X

is Hor F; HSO2R7, or 0)NHR8 R7 is C16
afkgne er@i@diee%tr 54 is Qm alkylgter S’Faéillkl? methyjhyo

43
2P SHBRARCH KORIBR 4700 B gt JRsf, BhHrpron.
t hgephenutansdbemtmdun’rwt et axtry‘ir’laee taker wigoththte foon ethgterocyOle
. andRa In one enbodi nent, Cl1_6 al kyl i ncl udes,
‘Whﬂfpb§m§%§ﬁ§|e, met hyl , ethyl, n-propyl, isopropyl,
byt ylx isobutyl, cyclopropyl. G _6 alkyl may al so
fle tert-butyl, pentyl, cyclopentyl, hexyl, or

ghexyl . In one enbodinent, R is H 1In one
emdpdi mént, R is F. In one enbodinent, R is d. In

angyher f‘? 8&h§6’1ﬁh of Iﬁllorﬂtﬁla% ts%%l%u&f g @lr g?@%[ﬁs?l}% of:

nmet hyl or I SOpPT O

|nent I8
In odi
I n anoth- Z

pl e nethyl In one ed$ T
oneR%nbodinent R3 i R°H. I n one sggbodi menk’ RB is F.
I n one enbodinent R3is d. In another enbodiment, R3
is Cl1_6 alkyl, for exagm’ e
R3 is CF3. In another
one enbodinent, R4 is H.
nmet hyl . I n one enbodi nent,
In a pativoldi erebadimBdt, tHesnoietyhy| . | rR%a pansicularfenbodinent In
R4 and R4' are both H I n anqt her one of
R4 and R4' is nethygt. 233V @ 2ot [
I n anot her enbodi nent, s F. I'n anj enbodi nent

odi nmen

one e

X is H In another enbo v Xis F. Ny ONne
enbodi ment, Y is OH In dpe enbodi nment, 'Y i% not® OH.
anothgrrergiadineersolie ety Y i s RHSC2RE | n andt her - Inone

enbodi ment, Y is not NHSO2R7. In one gnbodi nent, Y i's
NHC(O)NHR8. 13X84 ’ | 043502 I n one
enbodi nent, 'S b al kyl, oret hyl .
In one enbodinent (s Hor |, for exanple

nmet hyl , ethyl or pripylY In a particdﬂar
embo&%%ﬂﬁw , X ang® Y anrge takenR°oget her t opf@®hidodiment,

eterocycle wher ei n the noi ety In one

emb goPre c QL Formula A, is selected
fromthe pbounds i n dor exanple, the
conmpoundN g#Se| ect ed group consi sting of:
NP10039,

the mdPk0165, prb075mNP10153RNP10150 NP10146, NP10056, NP1012
2, NP10231, NP10002, NP10030, NP10070, NP10119, and
NP10045. Fornmula B I n one enbodi nent, nethods of

e8GR o Phekt! BR r&ﬂn@ﬁhﬁd RfscREUE ARRYAB IC@ItIlE)bleIldS in Table 26, for
di sorders, in particular depression and anxiety are

exammiaovmde@%@iﬁim)% ogNBH0A26i st eri ng a conpound of
Formula B or a pharnmaceutically acceptable salt,

ester, prodrug or derivative thereof to a host in need
thereof: R2 126



Formula B wherein R is H F, d, Br, CF3, or G _6
alkyl; Zis 0, S, NH CH2 or a bond; RRis Hor OH R6
WO 200B118184F; X is Hor F, Y is OH NHSO2R7 or PCT/US2009/043502

NHC(O) NHR8; R7 is G _6 alkyl, C6_12 aryl, or C7_13
aralkyl; R8 is H Cl1_6 alkyl, C6_12 aryl, or C7_13
aral kyl; or X and Y are taken together to forma
het erocycl e wherein the noiety WO

Formyuholy/ 137843PCT/ US2009/ 043502 ~of a conpound of Fornul a
B is selected fromthe group consisting of: o, and In
oheorm@yplitdimant, mRthodsofHreatmersroe pearbistixmefincurpsy ciatiae

o, {0 FRFEL T8 o B OB T R 5

comp&ind dfFoamgladndradphemniceutibaliysaccéplable BalQ Rte P d®Nderivative
R is C1 6 alkyl. In one enbodinent, Zis 0. In

thereof it heyt 1epessidherénk, z is S. In another enbodi ment, Z
is NH In anot herRzen‘oodi ment, Zis CH2. In another
enmbodi nent 1i S bond. I n one enbodinent, Zis not a

bond. I n ano et nent, Z is not CH2. In one
@ . I n anot her enbodi nent, R2 is H.
SN B

enbodi nent, R2
I n anot her enmboth g i ®*H. | n anot her enbodi nent,
R6 is F. In one enbod?\'rr/Sﬁ?fRX is H In a particular
enbodi ment X is F. Inhkn? A} et i sSXOH. I'n one
enmbodi nent, Y is not OHJ In
NHSO2R7. | n anot her enbedi ment, Y is g HSQ2R7. I n
one enbodi nent, Y is NHC(O0)NHRS. In ong enbodi ment, R7
is C1 6 alkyl, for exanple nethyl. |Inpgfne enbodi nent,
R8 is Hor Cl1_6 alkyl, for exanple nethyl, ethyl or
propyl . In one enbodi mentfo™lafd Y are taken toget her
wheretiFrpr RN diese qicg,y@mlm,ec&bym, @(O)Fgo-?cﬁé)my,r@ﬁ?m CN,

h
ormuld Bis sel écted fromthe group consisting o
NHz, N(C anadkdisbh O, (€1, alyd), EXrpobiHid: & slkglel $Q1-€d sfatlgm; t he

2. unds i n.Jable 26, for exanple conpounds NP10250
RIS @%ﬁﬁ%@%m nmula C I n one enbodi nent,

R® is HEF hodeHRfCk 4 eal;ment or prophyl axi s of

,. heuropsychiatric disorders, in particular depression

R"is Bed methvilet y are provi ded conprising administering a

nis Qcp&pgund of Formula C or a pharmaceutically acceptable
salt, ester, prodrug or derivative thereof to a host

Ris Horfieed thereof: Fornula C wherein each R and R2 is

XisF’gndlgs,pendently selected fromH F, d, Br, CF3, or C1 6
?rkyl; R6 is Hor F;

Y is OH, NHSO,R’, NHC(S)NHR®or NHC(O)NHR®;

wherein R7 or R® are each independently C alkyl, Ce.1, aryl, Cy.13 aralkyl;

or X and Y are taken together to form a heterocycle wherein the moiety

3/0 X

Y

R® of a compound of Formula F is selected from the group consisting of:
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Xis Hor F; Yis OH NHSO2R7 or NHC(O)NHR8; R7 is

C _6 alkyl, C6_ 12 aryl, or C7_13 aralkyl; R8 is H,
Wa@R008/13U8k3/1 , C6_12 aryl, or C7_13 aral kyl; or DCHEHOS20¥9/043502

are taken together to forma heterocycle wherein the

noiety XY In one enbodinent, R is d. In
ooneLenbqdi ment Bi_ i s F.d n one.emod nt R is Br.
7~ ..
? |§ éne : R is
e enbo s Cl_ oP
exaypl eNrret hyl . ne enbodi ment, is d. In

oanGerrb'am ment, R2 igsF. '1n one enbodigeent’, R2 is Br.
In one errbodi’rrent, R2 is H In’one enbodinment, R2 is
8Jo ) is H In another
F. e effbodinent, Xis H In a
g I n one enbodi nent,
H Onot OH. In one
entrpdi ment, Y 49 NHS(32RR6 I n anot her enbodinment, Y is
not NHSGR2R7. 1n one enbodinent, Y is NHC(O)NHRS. In
oheom@dmmt Cmalksl mluéeSan(Wampbr mésbahpﬂéfl,rfepmvl

1sopro% ﬁlrtfutﬁe%sﬂ chlo%rggp(l C]H 5 agiygar 5o, ﬁ{cludef Rft-15% ut nig)en?yl,

cyclolidqh@ﬂnmgﬂ raseeyc,loﬁéxgnd Y are taken toget her to forma
eterocycle wherein the noiety 0X the rmletyls Cl. In
offeorhBRRdimat, Rt - clormme ¢rtofisant, Rorisrl alnrgnq embodimepp R is
h of t |
T A RS
exampin chestnpt] &t ynea&mbqﬁnmvmtdﬁﬂlsmnﬂr ilsiong emﬁmihmeﬁt @rl i, @1 or methyl.
compound of For or a pharnmaceuti call
aérz:@w%eglb%}r@emé%tléﬁ IhpRearigPOmeRfeRi (dt: 1 éng grabediment, R’
isclLto a host in need thereof: Formula D-1 WO
2009/ 137843PCT/ U82009/ 043502 wherein each RI and R2 is
i hoependentbodinsait.R'tietl.fromH, F, O, Br, or G_6

Sl g emoadime Lo i R otgo fﬂﬂéeb}l&mﬁs‘n 085 © P@O@me@t s 2.

ahﬂ(bﬁﬁe cribodlde@! KF is 191 nGhe ddbadialday IR? 1§ﬁ1‘éjfh Rn bfic embodiment,
i ndependent |y sel ected fromH, G _6 alkyl, C6 12 ar

& I,
R* is Bk Igynegnbadampy R 68 mythathdlmp m@mmquag@tt Fandk” are both
H. In a%ot@efe‘ errt}l?ot(ﬁmggtygne of\l@E And K }s%etgﬁl. ety

In another embodiment, R® is H. In another embodiment, R° is F.

In another embodiment, X is H. In another embodiment, X is F.

In one embodiment, Y is OH. In one embodiment, Y is not OH. In one embodiment,
Y is NHSO,R’. In another embodiment, Y is not NHSO,R’. In one embodiment, Y is
NHC(O)NHR®, In one embodiment, Y is NHC(S)NHR®.

In a particular subembodiment, X and Y are taken together to form a heterocycle

wherein the moiety

ACEASST
Y N
R® is R® " °
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XY In one enbodinent, R is C. In one
enbodinment, R is F. In one enbodinent, R is Br. In
woeeaiserli mrent, R is H I n one enbodi nent, RPCT/ES1009/043502
H. In one enbodinent, R is Cl1_6 al kyI for exanple
nmet hyl . In one enb |rrent [
enbodi nrent, R2 is F. |R-0ONe
one enmbodinment, R2 is H 1In
H. In one enbodi nent, one o
anot her enbodi nent, both of
In a pyigplar erabrdimeat, the mpictyn anot .
In one enbodinent,  Rg is H Ln a otcher nbodi ment, R6
is F. In one enbodgfien s H. 9rn a
enbodi nent, X is F.
In one enbodinent, Y is . % s
odi mentes Y is N(R8)2.06l N One
anmhféﬁ?&?"_%%?ﬂq t%?n}oé rF?%II—!SOZ R7 I'n affot her embodi ment, Y} ©
not NHSO2R7. In one enbodl ment, Y is HNHC(O) NHR8. In
one enbodi ne X 652 Nexanpl e net hyl .
In one enbodi nt i's or aI k of or exanpl e
met hyl , ethyl or pre#y WO
2009/ 137843PCT/ US20097 043502 I n 2 parul cul ar
embodintratyitiodinoient , X and® Y aie takenﬁoget her t.onfamermdbodiment,
het er o ycle wh reln the noiety O Y of a conpound of
S e group consisting of: 00
= @i ety 0 anot her
~Qf mula D-2 In one
enbodi nment rret hods of fyeatiment or prophyl axis of
the mejetyr opsyct‘B atri® disordBrs, in particular depression
and anxiety are provided conpri sing adm nistering a
conpound of Formula D-2 or a pharmaceutically
acceptable salt, ester, prodrug or derivative thereof
to a host in need thereof: Formula D-2 wherein R is
H F, d, Br, CF3, or C1 6 alkyt; Zi and Z2 are each
i ndependently sel ected frorf gr oup consi sting of
-CH2- or -C(=0)-; each of R2 & R2' can be H or
or R2 and R2' can be taken toge heN/ﬁ form
is Hor F; Xis Hor F, Yis O4 N&_ R

or NHC(O%NHRS R7 is G _6 alkyl, C6_12 dryl, or Cr7_13
almpinggmbodiment, the compound is 0 :

AN

Other Compound Embodiments

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric
disorders, in particular depression and anxiety are provided comprising administering a
compound of described in WO 02/072542 to Emory University, the entire disclosure of
which is hereby incorporated by reference, or a pharmaceutically acceptable salt, ester,
prodrug or derivative thercof to a host in need thereof.

In one embodiment, methods of treatment or prophylaxis of neuropsychiatric
disorders, in particular depression and anxiety are provided comprising administering a

compound selected from the group consisting of
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each R8 is independently selected fromH, Cl1_6 alkyl,
C6_12 aryl, or C7_13 aralkyl; or X and Y are taken

wooyensrsu3 to forma heterocycle wherein the nmoPEL/YS2009/043502
of a conpound of Fornul a DZ is selected fromthe

group conS|st|ng of , and I n one
Odl ment, Ri errbodl ment, R is F. In
mdl nent Br o I one enbodi rrent R is H
onNé e manP is not H In one enbodl ment, Ri

is G _6 al/kylPH for exanple nmet hyl . In one

enbodineny, R2 is H In one enbodinent, R2 is OH 1In
one enbod¥nment, R2' is H |In one enbodinent, R2' is
OH. In one enmbodi nent, one of’ R2 and R2' is OH 1In
anot her enbodi ment, both of RH&ApER2' are H In
c. anot her enbodi nent, R2 and R2' aaken together to
. oH n one_enbodi ment, R6“¥s IH-I/\I]n arot her

. i RS ergone enbodi nenk,__X_i $. Ho.
rtl\cu,rar enbodl , Xis F. In one \@\ |_o
enbodinent, Y is C]—|. I n one enbodinent, Y is not i N'

In of€ enbodi nment , Y i s NH&nd| n one errbodi ment, Y isH ’

n one e n not
ora pﬁla{ éeutlc%ltly ac&eptaﬂ% @ﬁ%&éﬁ‘%dm% Qr %révaél% Ci;lre n(% aﬂqst in need
theredﬁHC( O)NHR8. In one enbodinent, R7 is C1L 6 al kyl, for
exanpl e net hyl . I'n one enbodi ment, R8 is Hor Cl 6

aﬂm%ﬁhwmb@ﬂw,@%@wf treatpgit opprophypyis of peprgpsychiatric
dlsorcf%?sr ;ﬂ o}?&ﬁl@tﬁﬁ%&@f&é@% Fﬁ'@% 1et§I ﬁéﬁrﬁgld%% Soe ! @#%ﬁg L@Hﬁ g?eﬁ{ng a

compmmaip:(ﬂdmbrﬂbfed FO)MUNET 0T RS tseﬂrmpéﬁn‘famm etﬂald\l @nOppInc ora
consj s n one enbodi

pharmagehitsa a?%p@éleéektee&ter,rnmﬁiw & BeRER el t%EP% ingeed thereof.
f o omcﬁmgﬁ”f?@ﬂﬁg?o“?ea%ﬁ%%r%?oﬂﬂ@la%g@ﬁeuroﬁ didc F

~I'n one enbodi ment, methods of treatfent or prophylaxis
disordgfs, nepar@gdgautepmsslpc and sovictyags, promidpdrempudiag administering a

comn 3B SRR BBl B Foor o "

pharmaceutically accg bl ¢ypalt, ester, prodrug or
der| vative thereof t non thereof: R2

la F wherein Ri P , Br, CF3, G _6 alkyl,
di':éu-soFH )CD- (CL_6 al kyl )N '&Q&v 42, N(CL_6
al C16alkyl) OCF3, S-(d vl ),
S02-(C1_6 al R2 is H F, d, nethyl; ; RB2i s

H F, d, CH3, CF3".oN, R4 is Hor nethyl:

or 2; R6|sHorF X i or F;, Yis OH NHSO2R?,

Cl A S) NHR8or NHC( 0) NHRS; rein R7 or R8 are each
ependent ly G _g@ al kyl, Nl/Zﬁar Wy, C7-13 aral kyl ;
A X"ard Y ar Ken togetherl(t o f dum gterocycle

i 0
o 75))1@0 5 ”J\NH
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WD 2009/ 137843PCT/ US2009/ 043502 In one

enbodi nent, C _6 al kyl includes, for exanple, nethyl,
weedyh378u3 propyl , isopropyl, n-butyl, isobutylPCT/US2009/043502
cycl opropyl. C1 6 alkyl may also include tert-butyl,
pentyl, cyclopentyl, hexyl, or cycl ohexyl. In
gQe enbodinent, R is F. | enbodinment, R is d.
one errbodi rrent, R is Br. a particular
QLY is CF3. In a paftretlar egbodinent, R

|s O‘ Ik for exanple nethyIL\Il/nqon= mpod
oFVﬁg\rn 0 emyodi nent, R (s, |h§T
In another enbodi npn is H In one enbodl -

is F. In one enbOolndnt °R2 is d. In another ﬁ ©
Cldl ment, R3is H In one embodinent, nis 0. In one
odi nent, nis 1. In one enbodinmnent, nis 2.
z nbogj_'ment R4 is H In one enbodpﬁent R4 is

met hyl . JI n onecenbodlnent R4
embodivent;” R4’ . “EEV culareentEBneﬁg*
R4 andgpd’ are b njanot enbodi nent, one §f \
R4 and R4' is nethyl. le anotger enbodi nent, R6 is H

I n anot her embodinment, R6 is E. In another enbodlnent ’
X Jis H In another enbodi nment,

di ntOHY |s H In one|:' ent N YE-'scnot OH.

[::]?EBE;;HE adi Y i s NHSO2R¥7| n\anbt her
enbodi nent Y | O2R7. I n one enbodi nme :Lf
NHC( 0) NHRS. jTENt, Y is NHC(S)NHR8. ‘-0

In a partlcular subehbodi ment, X and Y are taken H ,
together to forma heterocycle wherein the noiety C
O her Conpound Enbodi nment s I n one enbodi nment,
Fmet hods of treatnment or prophyl axis of

F europsychiatric di sOrgexs, in particul ar depression

nxi ety are providL oppri sing adm nistering a
/%nd?'of described in 02/ 022542 to Enory

Un| S © entire di scheSuedyel h is hereby
|ncorporated ef erence, or a phar tically
acceptable salt, Ykt er, $rodrug or derivaPllve thereof

2

to a host in need thereo I n one enbodi nent,
nmet hods of treapln axl s of
neuropsychi atri PET thcul @ depressi on

and ' it ovi ded oonprls ngNadnEni gerjng a
50 and sﬂlected fromthe group COnsi'sting ?/o
9/ 137843PCT/ US2009/ 043502 or a phétmac Ii5<
cl ceptable salt, ester, prodrug or derivative ther%of
to a host in need tmereof I n anot her enbodi nent,
nmet hods of tre or prophyl axi s of
neu sychi | Q@ers, in particul ar depr
q/Qp‘¥er§QQre pré%lded conpr|3|no admmi st er
nd @fl descri bed i J
i versity and Neur Qp, )
acceptable salt, ester,.p ~derivative thereof »
to a host in need thereof I n one enbodi nent,
net hods of treatnent or prophyl axis of
neur opsychi atric disorders, in particul ar depression
and anxiety are provided conprising adm nistering a
conpound sel ected fromthe group consisting of WO
2009/ 137843 PCT/ US2009/ 043502 OH
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OH NH2 , and or a pharmaceutically acceptable salt,
ester, prodrug or derivative thereof to a host in need
W bwpasfB4Enant i oners In certain enmbodi nERCEUSI00E043502

conmpounds are provided as enantioners. |In one
enbodi ment, the conpound is provided as an enantioner

or mxture of enantionmers._Inja particular enbodi nment,
t he corrpoundDH s present as aTagenm c mxture. The

d by t configuration at the
er, % R or S InN ent ai ' enbodi rrents
caNpound 1S prlesgat_as a race Nd kUL 0 - Nand
nantionmers. In cert3in enbodi ments, the cun
oS present as a m xture of two enantioners. |nN-g N
enbodl ment, the m xture has enanti oneric excess in ’

cl In one errbodi ment, the m e has an enantioneric
cess inS. In certain oth
0 dI(S-|In an enantioneric e

ment t he
cess offthe R- or S-
ena t e nanml omeric excgw@aane/g
0 re)j\

mor e, SlM\a§ o e 55% or nore, 60%

65% or nor e, e 75% or nore, 80% or

85% or nor e, 90%or Trorealgis%or more, 98% or m)re or -
ora p@e%r@a@éutf@@l‘lﬁ aéc@g {abR s8it,NGlce, &Gﬁﬂ% lo® BBivatiVB ehcBRARS b AR A Geed

excess can be 51% or rmre such as 51% or nore, 55% or
thereofpr e, 60% or nore, 65% or nore, 70% or nore, 75% or

more, 80% or nore, 85% or nore, 90% or nore, 95% or

nmore, 98% or nore, or 99% or nore in the R enantioner.
Enanfib@esnant i oneri ¢ excess can be 51% or nore, such as

51% or nore, 55% or nore, 60% or nore, 65% or nore,

7 g staimesnkodimsnis ghe GRIMBOUIRI BOMOHEEE a5 GREWAIGMCItp ik one

% i e

ernbO(? 91 ﬁnché;wnﬁj ?é ?/ nlg‘rovﬂg& &3 at? %a%ﬁ{)lﬁlgl?&e n%ﬂge %?é%a%ﬁol?i%fs Ina
partlcﬁl(aﬂﬁﬁbmdimeﬁt sichobrgpotihdilsl predent dsherat@nitinoiktuae. SThgtrntiomer can

enaptioner. In sone enboqlnents the compound | s
benarﬁetgg

eiic conBgraion alithg chirl cerden syoh asR ehe R coHAM sgpgiments,
the co'rrgJoﬁQ&rFs 5%%9955%5 1ctﬂ'ﬁ§t1£'9 ?pﬂu!ﬂrﬁi S Senﬁﬁt@@rﬁ&rs In certain
subst antl a

in t formo
embomewu&zmemammmeﬁmaeﬁm@e efitmd ¢rmmBomerfhén phe embodiment,

N tantlal in the for f a sin nti.omer" is
the miBHE Rt O e e G B TR B RS E o
enantl%hféﬁk Bx QR $§ OB ertafith@ AR ENARY KRS codRind ToHaRlenantiomeric
more, 80% or nore, 85% or nore, 90% or nor e, 95% or
excesypfthe R9 sty@oﬁnmp@er oTh@@%mmm excess cahbhéi % ¢rern<R60$uch; as

51% odlmorg,t%%or nors, |68|4 ?r rn?rg ég{rm{n:? Cgpaboer nqarrem% /§¥r mé)de 80% or

more,|85g0ér: mbife, 0% @bt e 5ther mb@hpg%lo@exm S8 98% @ﬁﬁ@rebﬁ the single
‘the viewer towards whom the light is travel(l)ng, the_

enantiog§fre Fhe gRNBRMPHGH BT qambeaydo P mpre, pushas 84 V¢ franprcght”o or

more %W&%Bﬁehgﬁw& ‘Fnoré PRl SOMEEe, $9 é’b %dré‘%'ﬂﬁgr &o)e 85% or more,

certain e the co nmpound i's’ present

90% drae@n] T brore 98% ((I'"[])OI‘&M &(9% ot morenhshe Rrena:xerotnmm The

enbodi nents, the conpound i ent as_a m xture

CnantioSTic SHTRSH %an [T ﬁ@r@%%av%%é 1§ b AEMATCS £ Q10T e aqu Or more,

65% SPHEESS7090 of thbre, b@%od}%@fgbﬂf% B Hore, 88, &1 mtdd! 0005 ndRe, 95% or
excess In (-). In certai n ot her enbodi nents, the

more %prndrewr%%anmm:msthe Bfenaiimnfer) or (-) |somer The

R By e

enantidBicE In7s%%echrm‘t§'ﬂél'hﬁent§ Qffe &ImpBRIng is Freden® Eu‘tfmihﬁallﬁﬁvﬁl@ form of the
nmore, 95% or nore, 98% or more, or 99% or nore in the

R enaptigmérs rame crpleociments.i thereanpousddeprssedsulistansaliy oy the form of the
nore, such as 51% or nore, 55% or nore, 60% or nore,
65% or nore, 70% or nore, 75% or nore, 80% or nore,
85% or nore, 90% or nore, ?§2@ or nore, 98% or nore, or
99% or nore in the (-) isoner. I n ot her
enbodi ments, the conpound is substantially in the form
of a si ngl e opt| cal |sorrer In sone enbodi nents, the

Y 1 oy I T L e B 1 L T R L "



Furt her, conpounds sel ected according to the nethods
or processes described herein can be used
weeephyisaxtically to prevent or protect agai nSECEUS1009/043502
di seases or neurol ogi cal conditions, such as those
descrihed herejin. In gne odi nent, patients with a
S cnanfiqtprs HYSPH AN S%%Ianalaﬁw@g?%h? # tipglcapaniioger 1siiptended to
mean BAIchdt G4 rRordRR thedbARbALGingRUSENEnG ﬂﬁ%%rhﬁe 70% or more,
predi sposition, can be treaged prophyiactically wth
75% armeoraet(io ds mand 88 Ungrauerds9te ot mobe @5 earahore, 984or more, or 99%
2009/&3%%4§§CI{U82909/043502 Phar maceuti ca
; 8 or

Ornmﬁﬁﬁﬁg 't hantiQHal s, and speci fically humans,

suh ehdntignict 64N B nadhed tystkie afredtRIANA MY AdtiteEthe plane of
di sorders can be treated by either targeted or

polariggshighti & ibentates e light deckwibeasoean by thehagvwgritewards whom the light
i R TR o PR iU THRE T ror SR AR Rrercloplonygy the
isomeadan by Bbé¢lad (-pnlmderaincanrisintitonthe compouidnigp@bent as a racemic

. effective anount of the conpounds described herein or .
mixtuge FHaA) RELEUISPEIAT YN SeEdhERBPEMSAls (hecemppurstis Hresghig a mixture
of twd 36MERT n BRL éﬂﬁ@(ﬁhﬁénﬂ, thetnRBRE TRCAHIICER! ih 3(+)aclﬁ%BE @Bledirnent,

carrier. The conpounds or conposition Is

the mitxype bad dryexadssiini(9t én ecitany othea¢mbmthmmantstthatomopound is in an excess

ternativel conpounds can be _adm ni stered by o
of the{lh 31 G IO | Fhed BN ERDAaR REAT QRS CoEb ARl o more. 55%
or moRd GO &irfér8 d63o% BPRREL, TBY o théiRl 78% dFRIoee, W% & HbRYK5% or
rel ease patch), or topically. In yet another
more, ok meist 95% v nosenSlinar ingreadn? 3o o groeelin the (+) isomer. The

subcut aneousl| iont ravenausly,..bntraperi.toneal 1 v, o
enantPIERE RSSO 14 0Bt BIFRRN s er oL ARR e Bl Ryeipvapymore.
65% HmdrB ERR, BFROEY, TBY 6, mdBE30D0 P BloRs] 8%, @dfidbra] $0% e ehord) 95% or

an effective dosage range to treat the target
more, O8peipt ejg, or 99% or Mergidhe hs@Meent , conpounds of the

0 oy . o I ' '

CERRE: hBERER R nFE AR SRSEHARE R b torkd G single optica
isome@rInaome dimbbeintaty; thercompoeyd ixayecdaat @ibsthosaly in thagkmtof the (+)

, capsul es or conpressed intqg.tablets. For the purpose
isomep Ingptagr WHB@”E%“&@ SRR i BEEEH SiisHatialty in/Be Fomm of the (-
isomef.oﬁ'l?ﬁ{glﬂgseo%ﬁbstfﬁldaﬂ?% BRI B I MihPlSpaLAI &S M tcHE& o mean

Int formof tablfets, troches, “or capsul es.
at leafPf8¥anaraeert iic dlel fprns ofip ainglel isorérn fhir egaraple 110%, oramalieo?5% or more,

ad] uv mat er | can be_ jncluded art of
50% G Shafbat e Bhinore. 8% GiaReres  Compt e & hers: oh LE pegpore of
eﬁth&ﬁvbbrb@k%Hﬁnforn10f a dosage unit such as a tablets,

pills, capsules, troches and the Iike, these can

contain any of the follow ng ingredients, or conpounds

of a simlar nature: a binder (such as

m crocrystalline cellul ose, gumtragacanth or

gel atin); an excipient (such as starch or | actose), a

di si ntegrating agent (such as alginic acid, Prinogel,

or corn starch); a lubricant (such as magnesi um

stearate or Sterotes); a glidant (such as coll oida

silicon dioxide); a sweetening agent (such as sucrose

or saccharin); and/or a flavoring agent (such as

pepperm nt, nethyl salicylate, or orange flavoring).

When the dosage unit formis a capsule, it can

contain, in addition to material of the above type, a

liquid carrier (such as a fatty oil). In addition,

dosage unit forms can contain various other materials

whi ch nodi fy the physical formof the dosage unit, for

exanpl e, coatings of sugar, shellac, or other enteric

agents. The conpound or its salts can al so be

adm nistered orally as a cqﬁyonent of an elixir,

suspensi on, syrup, wafer, chewing gumor the like. A

syrup may contain, in addition to the WO

2009/ 137843PCT/ US2009/ 043502 acti ve conpounds, a

o o - s o o o,



MAO s that have been specifically approved by the Food
and Drug Adm nistration to treat depression are:
webwngssene (Nardil), Tranyl cyprom ne (Parnat eRCT/US2009/043502
| socar boxazid (Marplan) and Sel egiline (Enmsam. Ensam
flrst skin (transdermal) patch for depression.
hd“hQ@@ % he compounds of the invention can be
adn1n|stered in conbination with another active agent.

| A eETLTROXHBSES nBA camPeKls SEcnd fardhe {eatmenpireveation of
neuro cﬁlag—?cc&lk%%g cl"eﬁrer &ﬁﬁ%ﬁﬂ&s (ﬁf th@m@ﬁlgtgoqg%%%h@rtaﬂi Ge adrﬁmlstered to

I"sor ertain ot I men
a hosts ciskndf, ac sufiingSranes Itdmatpsyehlaflf: elcsbrdee rezigad AENMEDA receptor
under] yi ng di.sorder t 1S.assocj
activaigiyy éﬁ&@gﬁégﬁl%wq REVEINSHE ﬁrlc Bics rfse%1 VYH:‘P?“& Pdpiens

depreﬁicﬁl heatdy, dhsepR@nia"bHORE ARbrdRr %’b%@%@-c@ﬂlﬁuﬂ%@ﬁ%?&@ alcohol
di séases. I n certai n enbodi nent’s, the conpounds can be

and subdtined sltuse,caddiaticmblafieitidovordans suchian giH dod&YED f br partieular

i.nj ectj,on, d t
embolyBls§R I Bisoblers SestuRr it Mend diseses pon-itig gpmples of
whicheRBIQd a8 EsSiont ﬁl@m@ﬁg@ﬁagaﬁéeﬁés@m@dmpmaﬁ HR6&Mrs iAcluding

al ter nati on. Eff ects In an additi onal

cyclothgpecta rofd fore ofdiprdersdispiderpradleetssedisaraers suders dP éjeasonal

15 SOTRPMIE AR B0 1 AL ) T B,

In certwt crab@limohts) 4 micthed of acataght aﬁmﬁ@psyblahﬂmailmder@mmowded
conf usion,  stupor, paranoia, del

including adipnistaringta oMpoked ef s imiestion, @%oaxe@a in gRyAbinARMHY to a host

diagn&¥tH t\‘)ﬁ{hatﬁ'é ARotdek eusdsrant é’o%%uﬁ&pﬁ%hg ﬁéatm%h@&%ﬁéﬁﬁ@é’cture of a
psychosis nenory I npairnent, notor | npalrnme

medlcanmmoﬂoy‘suorh dlsdréereﬁrfeemoqqrowded eased bl ood pr ess ure,

crease ssure, increas | se, decreased
T T o B er R CBRA A el form e FEBER & hrasien in a
host d( edaﬁﬂpfh’éﬂlléo}de@.s De?f%ﬁﬂb@‘%ltr@a?ﬂycdaﬂé‘d nﬁf‘o"i‘ epression, major
pal pi tations, notor stinulation, psychonotor

depremrerct)mm(pe chmddiepmamge,ss a eedical tloesn thetriovelveiehe oiindand

body. R HsS IR o Eodsf ehRyiad HRSon & FEPh e hagrguires

long-te@R gtfathn) gneh 1Gaddibates bERRhdldodiaireRlne. AltB¥hgh some people
cognitive deficits and/ or schizophreni a-1like synptons.
experiepes oy ong ppisafisto deprspiud imashbavetrpreated ppafessofsispestiey

o s SRS, AREOALRAA, 1S LSRR 5000 PSP

Whate&&SlmmaIre dndotifinoln@imedhasises, thé hMDAp&t&@GMs(H history of a major
ant agoni sts. I n one enbodlnené . such congoqus do not
Ght

psychiaiic disorderapuch as,sphigorhreta 4y ofherdpstances, thy et YR
hlstorglglpﬁ‘gt?aﬁgf'r?og%éﬂléfé df&Br(fep Sutq{agtb 1§%1§§E@W1tﬁl§ﬁffe%fr?m at least

Pene (SDZ EAA 494 AR- R15896
one dgBB8BARpisodn C]IanillleIgl;lstagm ald lomst hasdticen diagadsedwith blpolar disorder.

The h%s%nf us] gpr;hagg eer}jllj g%q_ﬂsg(ga er@gg@?} éézngcg %La& %{)ro all(nexiety
2@6@ RGO RBR) the Q@fn@ﬂ@ﬁcﬁ oAk Stedcnt {nk&eﬁt(cﬁ £t hedab dﬁhtmsh the

(1995), J Intern Med 237:89-94); psychotom netic-1like
severt @ﬁﬂdmmﬁ$ME§phe¢eet al. (1998), Neurosci Lett

2 6 h Da
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prophylactically to a host over the age of 60, or over the age of 70, or over the age of 80 to
prevent or reduce the severity of depressive episodes.

Depression is associated with physical illness as well. Chronic medical conditions
associated with depression include heart disease, cancer, vitamin deficiencies, diabetes,
hepatitis, and malaria. Depression also is a common effect of neurological disorders,
including Parkinson’s and Alzheimer’s diseases, multiple sclerosis, strokes, and brain tumors.
Even moderate depressive symptoms are associated with a higher than average rate of
arteriosclerosis, heart attacks, and high blood pressure. Depression can mimic medical illness
and any illness feels worse to someone suffering from depression. In certain other
embodiments, the compounds are useful in the treatment or prophylaxis of a neuropsychiatric
disorder associated with a medical condition, including but not limited to heart disease,
cancer, vitamin deficiencies, diabetes, hepatitis, and malaria by admistering the compound to
a host suffering from the medical condition. In other instances, the compounds are useful in
treatment or prophylaxis of a neuropsychiatric disorder associated with a neurological
disorder or physiological insult by administering the compound to a host suffering from a
neurological disorder or physiological insult. In non-limiting embodiments, these can include
Parkinson’s and Alzheimer’s diseases, multiple sclerosis, strokes, and brain tumors. In some
instances, the compounds are useful for treatment or prophylaxis of disorders such as
depression or bipolar disorder associated with an injury or with aging. The compounds may
also be useful in treatment or prophylaxis of schizophrenia.

In certain other embodiments, the compounds are used for treatment of a
bipolar disorder in a host diagnosed with the disorder. The compounds can also be used to
diminish the severity of manic episodes or prevent future episodes.

In certain embodiments, methods of treating seasonal disorders is provided including
administering the compound to a host at risk of suffering from a SAD. In particular, the
compounds can be provided on a seasonal basis, In some embodiments, the host has been

diagnosed or is at risk of SAD.
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reduced pH is associated with neuropsychiatric conditions. In some embodiments, the
conditions can be associated with a physiological insult. In other embodiments, the
conditions are mood disorders.

The compounds provided herein block the NR2B-containing NMDA receptors, have
varying activity against receptors containing NR2A or NR2D, and may be selective for other
members of the NMDA receptor family (NR2C, NR3A and NR3B). In one embodiment, the
compounds are selective NMDA receptor blockers. General blocking of NMDA receptors
throughout the brain causes adverse effects such as ataxia, memory deficits, hallucinations
and other neurological problems. In one embodiment, the compounds are NMDA receptors
antagonists selective for NR2B, NR2A, NR2C, NR2D, NR3A, and/or NR3B that do not
interact with other receptors or ion channels at therapeutic concentrations. In one
embodiment, the compound is a selective NR1/NR2A NMDA receptor and/or a NR1/NR2B
NMDA receptor antagonist. In one particular embodiment, the compounds can bind to the
NR2B subunit of the NMDA receptor. In another particular embodiment, the compounds are
selective for the NR2B subunit of the NMDA receptor. In one embodiment, the compound is
not an NMDA receptor glutamate site antagonist. In another embodiment, the compound is
not an NMDA receptor glycine site antagonist.

In one embodiment, the compound does not exhibit substantial toxic side effects, such
as, for example, motor impairment or cognitive impairment. In a particular embodiment, the
compound has a therapeutic index equal to or greater than at least 2. In another embodiment,
the compound is at least 10 times more selective for binding to an NMDA receptor than any
other glutamate receptor.

Further, compounds selected according to the methods or processes described herein
can be used prophylactically to prevent or protect against such diseases or neurological
conditions, such as those described herein. In one embodiment, patients with a predisposition
for a neuropsychiatric disorder, in particular a mood disorder, such as a genetic
predisposition, can be treated prophylactically with the methods and compounds described

herein.
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SterotBs); Oglidant (such as colloidal silicon dioxide); a sweetening agent (such as sucrose or
saccharin); and/or a flavoring agent (such as peppermint, methyl salicylate, or orange
flavoring). When the dosage unit form is a capsule, it can contain, in addition to material of
the above type, a liquid carrier (such as a fatty oil). In addition, dosage unit forms can
contain various other materials which modify the physical form of the dosage unit, for
example, coatings of sugar, shellac, or other enteric agents.

The compound or its salts can also be administered orally as a component of an elixir,

suspension, syrup, wafer, chewing gum or the like. A syrup may contain, in addition to the
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suspension compositions of the present invention may be prepared by admixing the
compounds with water and other pharmaceutically acceptable excipients. The aqueous
suspension compositions according to the present invention may contain, inter alia, water,
auxiliaries and/or one or more of the excipients, such as: suspending agents, ¢.g.,
microcrystalline cellulose, sodium carboxymethylcellulose, hydroxpropyl-methyl cellulose;
humectants, e.g. glycerin and propylene glycol; acids, bases or buffer substances for adjusting
the pH, ¢.g., citric acid, sodium citrate, phosphoric acid, sodium phospate as well as mixtures
of citrate and phosphate buffers; surfactants, e¢.g. Polysorbate 80; and antimicrobial
preservatives, e.g., benzalkonium chloride, phenylethyl alcohol and potassium sorbate.

In a separate embodiment, the compounds of the invention are in the form of an
inhaled dosage. In this embodiment, the compounds may be in the form of an aerosol
suspension, a dry powder or liquid particle form. The compounds may be prepared for
delivery as a nasal spray or in an inhaler, such as a metered dose inhaler. Pressurized
metered-dose inhalers (“MDI”) generally deliver acrosolized particles suspended in
chlorofluorocarbon propellants such as CFC-11, CFC-12, or the non-chlorofluorocarbons or
alternate propellants such as the fluorocarbons, HFC-134A or HFC-227 with or without
surfactants and suitable bridging agents. Dry-powder inhalers can also be used, either breath
activated or delivered by air or gas pressure such as the dry-powder inhaler disclosed in the
Schering Corporation International Patent Application No. PCT/US92/05225, published 7
Jan. 1993 as well as the Turbuhaler™ (available from Astra Pharmaceutical Products, Inc.) or
the Rotahaler™ (available from Allen & Hanburys) which may be used to deliver the
acrosolized particles as a finely milled powder in large aggregates either alone or in
combination with some pharmaceutically acceptable carrier e.g. lactose; and nebulizers.

Solutions or suspensions used for parenteral, intradermal, subcutaneous, or topical
application can include at least some of the following components: a sterile diluent (such as
water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, propylene
glycol or other synthetic solvents); antibacterial agents (such as benzyl alcohol or methyl
parabens); antioxidants (such as ascorbic acid or sodium bisulfite); chelating agents (such as
cthylenediaminetetraacetic acid); buffers (such as acetates, citrates or phosphates); and/or

agents for the adjustment of tonicity (such as sodium chloride or dextrose). The pH of the
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administered in a single oral dosage once a day.

The active compound is included in the pharmaceutically acceptable carrier or diluent
in an amount sufficient to deliver to a patient a therapeutic amount of compound ix vivo in
the absence of serious toxic effects. An effective dose can be readily determined by the use
of conventional techniques and by observing results obtained under analogous circumstances.
In determining the effective dose, a number of factors are considered including, but not
limited to: the species of patient; its size, age, and general health; the specific disease
involved; the degree of involvement or the severity of the disease; the response of the
individual patient; the particular compound administered; the mode of administration; the
bioavailability characteristics of the preparation administered; the dose regimen selected; and
the use of concomitant medication.

Typical systemic dosages for the herein described conditions are those ranging from
0.01 mg/kg to 1500 mg/kg of body weight per day as a single daily dose or divided daily
doses. Preferred dosages for the described conditions range from 0.5-1500 mg per day. A
more particularly preferred dosage for the desired conditions ranges from 5-750 mg per day.
Typical dosages can also range from 0.01 to 1500, 0.02 to 1000, 0.2 to 500, 0.02 to 200, 0.05
to 100, 0.05 to 50, 0.075 to 50, 0.1 to 50, 0.5 to 50, 1 to 50, 2 to 50, 5 to 50, 10 to 50, 25 to
50, 25 to 75, 25 to 100, 100 to 150, or 150 or more mg/kg/day, as a single daily dose or
divided daily doses. In one embodiment, the daily dose is between 10 and 500 mg/day. In
another embodiment, the dose is between about 10 and 400 mg/day, or between about 10 and
300 mg/day, or between about 20 and 300 mg/day, or between about 30 and 300 mg/day, or
between about 40 and 300 mg/day, or between about 50 and 300 mg/day, or between about
60 and 300 mg/day, or between about 70 and 300 mg/day, or between about 80 and 300
mg/day, or between about 90 and 300 mg/day, or between about 100 and 300 mg/day, or
about 200 mg/day. In one embodiment, the compounds are given in doses of between about
1 to about 5, about 5 to about 10, about 10 to about 25 or about 25 to about 50 mg/kg.
Typical dosages for topical application are those ranging from 0.001 to 100% by weight of

the active compound.
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the professional judgment of the person administering or supervising the administration of the

compositions, and that the dosage ranges set forth herein are exemplary only and are not

intended to limit the scope or practice of the claimed composition. The active ingredient may

be administered at once, or may be divided into a number of smaller doses to be administered

at varying intervals of time.

Combination Treatment

The compound can also be mixed with other active materials which do not impair the
desired action, or with materials that supplement the desired action. The active compounds
can be administered in conjunction, i.c. combination or alternation, with other medications
used in the treatment or prevention neuropsychiatric disorders, such as those in which NMDA
receptor activation is involved. In certain embodiments, the combination can be synergistic.

In certain embodiments, the compound is administered in combination or alterantion
with a compound useful for treatment of neuropsychiatric disorders, such as a selective
serotonin reuptake inhibitor (SSRI), a serotonin and norepinephrine reuptake inhibitor
(SNRI), norepinephrine and dopamine reuptake inhibitor (NDRI), combined reuptake
inhibitor and receptor blocker, tetracyclic antidepressant, tricyclic antidepressants (TCAs)
(although TCAs tend to have numerous and severe side effects), or a monoamine oxidase
inhibitor (MAOI).

Electroconvulsive therapy (ECT) can also be used to treat depression in conjunction
with aadministration of a compound of the invention. Nontraditional treatment options
include vagus nerve stimulation, transcranial magnetic stimulation and deep brain
stimulation.

SSRIs include fluoxetine (Prozac, Sarafem), paroxetine (Paxil), sertraline (Zoloft),
citalopram (Celexa) and escitalopram (Lexapro). SSRIs that have been approved by the Food
and Drug Administration specifically to treat depression are: Citalopram (Celexa),
Escitalopram (Lexapro), Fluoxetine (Prozac, Prozac Weekly), Paroxetine (Paxil, Paxil CR)
and Sertraline (Zoloft). SNRIs that have been approved by the Food and Drug

Administration specifically to treat depression are: Duloxetine (Cymbalta) and Venlafaxine
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OHN O ON HO |I. 4- 1344-(4-Bi phenyl)-pi perazin-1
-y1]-2-(9)- hydroxy propoxy} -phenol Ms: 405.21643 OH

WQOAN9/137843 - HON 4- PCT/US2009/043502
1344 (2, 4- D'fluoro phenyl) pi perazin-1 -yl] -2-(S)-

(Effexor déf?ex or QJR&O%G pé lﬁgg? cilat l\l/ss bsegg a]%grggg'd by the(péog{ and Drug

Admlﬂlgﬂétlcﬁl?spalﬁeﬂgl tBhFeﬁV é&pr&bﬁﬁﬁﬁﬁ%ﬂ %mngi\’\}ell'bgfrﬁlsl?&fellbumn SR,
hydr oxy- propoxXy} -phenol NMs: 34
Wellblltrlrd(L)J, Thegomy @ezra@nlmra@nm:megsm)t th@tdﬂ@g bqqnna.pprovyd ]oy the Food and

SolTab$ %t&?céﬂiﬁcﬁfn@s phaBYek) fo[a treahRaAl &Iiburog)ls}chla'%né @sorders include
Anafrgﬁlltlj(rc?oxml-p?arn?l?lg )ﬁlyél) -Ar)vll?lpy? l(nowrglp%ﬁ?ne%)élc)) Desyrel (trazodone HCI); Elavil
(amitriptyline HCI); Limbitrol (chlordiazepoxide/amitriptyline); Ludiomil (Maprotiline HCI);
Luvox (fluvoxamine maleate); Marplan (isocarboxazid); Nardil (phenelzine sulfate);
Norpramin (desipramine HCl) ; Pamelor (nortriptyline HCI); Parnate (tranylcypromine
sulfate); Pexeva (paroxetine mesylate); Prozac (fluoxetine HCI); Sarafem (fluoxetine HCI);
Serzone (nefazodone HCI); Sinequan (doxepin HCI); Surmontil (trimipramine); Symbyax
(olanzapine/fluoxetine); Tofranil (imipramine HCI); Tofranil-PM (impiramine pamoate);
Triavil (Perphenaine/Amitriptyline); Vivactil (protriptyline HCI); Wellbutrin (bupropion
HC); and Zyban (bupropion HCl). Combined inhibitors and blockers that have been
approved by the Food and Drug Administration specifically to treat depression are:
Trazodone, Nefazodone and Maprotiline.

Tricyclic antidepressants (TCAs) inhibit the reabsorption (reuptake) of serotonin and
norepinephrine. They were among the earliest of antidepressants, hitting the market in the
1960s, and they remained the first line of treatment for depression through the 1980s, before
newer antidepressants arrived. TCAs that have been approved by the Food and Drug
Administration specifically to treat depression are: Amitriptyline, Amoxapine, Desipramine
(Norpramin), Doxepin (Sinequan), Imipramine (Tofranil),Nortriptyline (Pamelor),
Protriptyline (Vivactil) and Trimipramine (Surmontil)

MAOIs that have been specifically approved by the Food and Drug Administration to
treat depression are: Phenelzine (Nardil), Tranylcypromine (Parnate), Isocarboxazid
(Marplan) and Selegiline (Emsam). Emsam is the first skin (transdermal) patch for
depression.

Any of the compounds of the invention can be administered in combination with
another active agent. In certain embodiments, the second active is one that is effective in
treatment of a neuropsychiatric disorder. However, in certain other embodiments, the second
active is one that is effective against an underlying disorder that is associated with a
neuropsychiatric symptom. Examples of such disorders are heart disease, Alzheimer’s
disease and Parkinson’s diseases. In certain embodiments, the compounds can be

administered in combination in a single dosage form or injection, or administered
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HO N | ei ON 4- 1344-(2-Cyano-phenyl)-piperazin-1 -yl]
- 2-(S)- hydroxy-propoxy} -phenol Ms:354.18070 OH 0 ON_

WO 200943MG N 1.1 4- 1344-Phenyl - pi perazi n-1 -yl PCT/US2009/043502
-2-(S) - hydroxy- propoxy} -phenol Ms:329.18547 CH 0 ON_

e N F 4- {34443 -Fl uoro- pera2|n 1
Concurfﬁpﬁ“Y--@.q%r-eﬂrW§+% S SR HE e u 5T 4
2009/ 137843PCT/ US2009/ 043502 0 ON HOOH N * C 4-
{34443 - Chl oro- phenyl ) -pi perazin-1-yl] -2-(S)-
Side Iffettoxy- pr opoxy} - phenol Ms: 363.14741 0 (:)N, HO OH N

}Eil %{gﬁqal%%l} %%_Pﬁ?ltgoffg‘é) o%e/{i{%d%%%dﬂgrp eei\%:]%ifg %f%}éllrerl]n e éclmpound
does not exhibit substantial toxic an/or psychotic side effects. Toxic side effects include, but
are not limited to: agitation, hallucination, confusion, stupor, paranoia, delirium,
psychotomimetic-like symptoms, rotarod impairment, amphetamine-like stereotyped
behaviors, stereotypy, psychosis memory impairment, motor impairment, anxiolytic-like
effects, increased blood pressure, decreased blood pressure, increased pulse, decreased pulse,
hematological abnormalities, electrocardiogram (ECG) abnormalities, cardiac toxicity, heart
palpitations, motor stimulation, psychomotor performance, mood changes, short-term
memory deficits, long-term memory deficits, arousal, sedation, extrapyramidal side-effects,
ventricular tachycardia. Lengthening of cardiac repolarisation, ataxia, cognitive deficits
and/or schizophrenia-like symptoms.

Further, in another embodiment, the compounds selected or identified according to
the processes and methods described herein do not have substantial side effects associated
with other classes of NMDA receptor antagonists. In one embodiments, such compounds do
not substantially exhibit the side effects associated with NMDA antagonists of the glutamate
site, such as selfotel, D-CPPene (SDZ EAA 494) and AR-R15896AR (ARL 15896AR),
including, agitation, hallucination, confusion and stupor (Davis et al. (2000) Stroke
31(2):347-354; Diener et al. (2002), J Neurol 249(5):561-568); paranoia and delirium (Grotta
et al. (1995), J Intern Med 237:89-94); psychotomimetic-like symptoms (Loscher et al.
(1998), Neurosci Lett 240(1):33-36); poor therapeutic ratio (Dawson et al. (2001), Brain Res
892(2):344-350); amphetamine-like stereotyped behaviors (Potschka et al. (1999), Eur J
Pharmacol 374(2):175-187). In another embodiment, such compounds do not exhibit the side
effects associated with NMDA antagonists of the glycine site, such as HA-966, 1.-701,324, d-
cycloserine, CGP-40116, and ACEA 1021, including significant memory impairment and
motor impairment (Wlaz, P (1998), Brain Res Bull 46(6):535-540). In a still further
embodiment, such compounds do not exhibit the side effects of NMDA high affinity receptor
channel blockers, such as MK-801 and ketamine, including, psychosis-like effects (Hoffman,
D C (1992), J Neural Transm Gen Sect 89:1-10); cognitive deficits (decrements in free recall,
recognition memory, and attention; Malhotra et al (1996), Neuropsychopharmacology
14:301-307); schizophrenia-like symptoms (Krystal et al (1994), Arch Gen Psychiatry
51:199-214; Lahti et al. (2001), Neuropsychopharmacology 25:455-467), and hyperactivity
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le ON, HOOH Nlei CF3 --..."- 4- {34443
-Trifluoronet hyl - phenyl) - pi perazin-1-A-

WQ@2(0D)3718y3r oxy- pr opoxy} -phenol Ms: 397. 17269 i BRCOUSKO0WD3502
H N4O Cl CI 4- 1342 (3, 4-D chl oro-phenyl) -et hyl am no]

and 1n@rqa§ %)Ost%? t ?]);fg gt al p(?z)(ég) Phﬁ)/lgzg oogly an bg a7vzo:|if04%5 ?550 7%\1
{ Bus vdrfher ﬁ@dlﬂorgl'l Qpﬁlgrﬁat%%ﬁ%lahm@énm%h& compdlnd®hs a therapeutic

‘ -2-(S) - hydr oxy- propoxy) - phenol Ms:'413.12769 0 ON HO OH
index lelq@rl @ oiGredter thad 2t least 2:DrtliehsBol, phlengt }}) L @t leystdmi, ableast 6:1, at

least 7_Né_a%%_st(gi,laé ?ﬁg&ﬁ 1_%??%? W ? at flela Of 01 B ast 20:1, at least 25:1, at
least 30:1, at lcast 40:1, at least 50:1, at lecast 75:1, at least 100:1 or at least 1000:1. The
therapeutic index can be defined as the ratio of the dose required to produce toxic or lethal
effects to dose required to produce therapeutic responses. It can be the ratio between the the
median toxic dose (the dosage at which 50% of the group exhibits the adverse effect of the
drug) and the median effective dose (the dosage at which 50% of the population respond to
the drug in a specific manner). The higher the therapeutic index, the more safe the drug is
considered to be. It simply indicates that it would take a higher dose to invoke a toxic
response that it does to cause a beneficial effect.

The side effect profile of compounds can be determined by any method known to
those skilled in the art. In one embodiment, motor impairment can be measured by, for
example, measuring locomotor activity and/or rotorod performance. Rotorod experiments
involve measuring the duration that an animal can remain on an accelerating rod. In another
embodiment, memory impairment can be assessed, for example, by using a passive avoidance
paradigm; Sternberg memory scanning and paired words for short-term memory, or delayed
free recall of pictures for long-term memory. In a further embodiment, anxiolytic-like effects
can be measured, for example, in the elevated plus maze task. In other embodiments, cardiac
function can be monitored, blood pressure and/or body temperature measured and/or
electrocardiograms conducted to test for side effects. In other embodiments, psychomotor
functions and arousal can be measured, for example by analyzing critical flicker fusion
threshold, choice reaction time, and/or body sway. In other embodiments, mood can be
assessed using, for example, self-ratings. In further embodiments, schizophrenic symptoms
can be evaluated, for example, using the PANSS, BPRS, and CGI, side-effects were assessed
by the HAS and the S/A scale.

EXAMPLES

The following examples are provided to illustrate the present invention and are not
intended to limit the scope thereof. Those skilled in the art will readily understand that kown
variations of the conditions and processes of the following preparative procedures can be

used to manufacture the desired compounds. The materials required for the embodiments and
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0 G C 4- 1342-(3,4-Dchloro-phenyl)-ethyl am no]
-2-(S)- hydroxy-propoxy} -2-fluoro-phenol Ms:375. 03409
WOD0/10840H  OH 1. 1-[2-(S) - Hydr oxy-3 PCT/US2009/043502
-(4- hydr oxy- phenoxy) - propyl] - 4-phenyl - pi peri di n-4- ol
VS: 8509 | e 5. . : :
the exapp are?wmm@%fweprﬁ@ﬁw SerpTESIRdy NelEb: SpFBpREE§de by
known ﬁféﬁf@ﬂk Yol @@ k(l&@ﬁ@ﬁi%ﬁ% rﬁ&tcrla@b? Phdsk bkilled in the art.
4- ( 3- Brono- propoxy) - phenyl ] -carbam c acid tert-butyl
ester (iv-1). To a soI ution of 2.1g of

Svn !4-.t - Egi\él ca;lgonyl am no- phenol in 20 nL of acetonitrile
2 g of cesium carbonate. The reaction was

Stl"'hé b6pbiids daeush dithe ndABodshREcribed heiteidéan be prepared by any
3- di br onopr opane was added and the reaction stirred

rnethqd@ Knogn Hothe @rt Jusk ap dpgacpestang@mwith Hermethedrcindonprehsynthetic

e DA o S50 U T S O 7 TR

methosle)] artviaifitsons Diiehose gaseedurkaneadilynasdcsqrl tattiaske akidled in he art.
over Na2504(s). Filtration and sol vent renoval gave a
light brown oily solid. Hexanes were added and the

Euan S 8 S L A L TR o

prop(ﬁilye-mh(enyl)—me(tldane@ﬁl@dmzﬁnl,dé-((lnfﬂpmnd-lplandjN I4—{)3 [2-(3,4-Dichloro-

phen{léli%%nos Lﬁt@,{lg{'&é&g ?f ?ﬁﬁyﬂggﬁg}!@%gyﬁggan}]flf mae(t;flanesulfonamlde

(Comfotisd 412 1 uor o- phenyl ) - pi perazi ne and 335 ng of
conpound iv-1 was added 5 nlL of acetonitrile. The

reactl on was heated to 6 overni ght. The re ion was

a‘ and thecg ed wi th et hy Lat®. CThe

n| c—Hayers ye washed wt# Na g.) tvvi ce, and

ON"tHe organic 1%Ver¥ separated and H¥i ed ovef2 Na2504(s).
Filtration and sol vent renoval gave an |ight brown

solid. Dilution with hexanes, filtration, | WD

2009/ 137843PCT/ US2009£043502 and washi ngdf \k’lth hexanes
gave 458 ng of a itIid(iv 2). M5 (mz): 430
(MrH) 5 HRVB: Ottb d C24H33FN303: 430.24951. St

dNi 2 (430 ngy—was- di ssol . of
Next 4 nmL of trifluorg ic acid
MeO, 3 t he reactl on was stweop@di”f 0F” 6 hours.

Then NaHCCB(s) was added until the bubbling stopped
Then water was added to the reaction mxture and the
reacti on was extracted wi th dichl oronet hane and washed
with NaHCO3(ag.) twi ce. The organics werle dried over
Na2504(s), and then the solution was filtered apd _the
sol vent renoved under vacuum The residue vvasn
the next step without any purificati oy StemN | A-

{3 4443 ,4-D fl uoro-phenyl) - p| peragzin- pr opoxy}
- phenyl ) - urea (Conpound 5). aéh)ne/F b%t

previ ous step was di ssol ved O nL of NpN-di net hyl
formani de. Next, 1 niL &f° %SF'?“rret hyl silyl i socyanate was
added, and the reacti on was stirred at room

t enperature overnight. The reaction was then quenched

Step G-t B-(eNOOShego3y)sh(StnropylcEhside eddl.i GRNiterphenalr(@dt sunol) was

. Wwith ethyl. aceta wased.' aq. .
aissolff {1 ol o 80 hRAR S E5Pugb P b iAdddpdp he reaction
The rélcti6fl nX@ke Nag884ES for Fhbir atloom eRgesaly and (S)emwedyl nosylate

gave a brown solid. Filtration over a plug of silica
(6.6 I@@Pl)vWQSha@eﬁytp the eeagtien maixiEs ol he maqt}on/\atmerdofqro%ehow at room
e L t f I |
tempe\lj‘mé%{n%. g\?aﬁérl Hg?ﬁl(llelf) \-él;n dtaéﬁel%t Arngi?tlhg ﬁofulﬁgn vgaguéxtttjaa?d %8 h gtﬁyl acctate.
off-white solid. M5 (nfz): 391 (I\/H—|) HRI\/S cal cd for
C20H25F2N402: 391. 19456, Found: 391.19184. The
foll ow ng conpounds were sggg hesi zed according to the
net hods and vari ati ons of described for Exanple 5.
COVPOUND NAVE AND PHYSI CAL DATA HZN O ON O H N F
(4 1244 (3 4- D|f| uor o- phenyl) pi perazin-1- yl methyl]
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WO 2009/ 137843PCT/ US2009/ 043502 |. O0...---

00, ---..NHNH (4- {3 - [4-(4-F
“Kbumpnsphsnyl) plpera2|n l-yl] - propoxy} - phePE/I/usR08%$043502

MS: 373.20319 40 O OH.--------- N

The Og”_)gﬂg”lbfc’ ’?héséﬁfvﬁr é)f’ éﬁﬁl’g 11Y1g§pbgpgfv?]pqratﬁi Nl"hezgedéidue was purified with
colunﬁydﬁlrr&ﬁé%ogrraﬁﬁ’ QB(M%I i?f%%@ﬁéte) 'hb'ia%% (N) 0L div@dQyfeito give the desired

produgt34l Tihis- ft¢uemndephibstitatpd ml@e(ﬁérﬁlmdyl np§ylatsrte g@txt;l@ R isomer.
-phenyl)-urea |I. OOON O ONMH(4- {3 - [4-(4-F
| uor o- phenyl) - pi perazin-1-yl] - propoxy}

Step (np fBewAhchapH@my‘) Mmdpxﬁpyleﬂéox&&t @R).M3)-G§8idg02dtrophenyl ether

6,
(2.6 mmqlz 1(13 aud M:qu/&(@l)brﬁﬁﬁw ghhhofhemistyy] a sutppian journal 6(12):2200-
2204 g?(sdmes(%%ogy LRAM QR NG Yid B ARILAF IS LCURAHEL THF was

hydrogbliaaedla- AAbiea, droBiuch bod whmmhwfm@ heﬂirhyﬁhmrmﬁpm opiyture was
phenyl) - met hanesul f onam de nmpound 7),

ﬁlterth(baz t(sslg( memBrane dilgh( 1ok Qaﬁeﬁp)lqndzﬂl@ KOCate hepp @Snwnﬁatfd in vacuum.

The oA RLTRALLBERNA.TELNANERLL AT AR G0l 2V

Step (iii). 3-(4-methansufonylamido-phenoxy)-2-(S)-propylenecoxide (i-3). (S)-Glycidyl-4-
aminophenyl ether (2.4 mmol, i-2) dissolved in 20 ml anhydrous DCM and N,N-diisopropyl-
N-ethylamine (2.6 mmol) was added at 0°C. After stirring 15 minutes methanesulfonyl
chloride (2.6 mmol) was added drop wise to the reaction mixture at 0°C. After stirring over
night, the reaction extracted with water and washed with brine. Organic phase dried over
magnesium sulfate and evaporated. The residue was purified with flash chromatography

using Ethyl acetate: DCM (30:70) solvent system to give the desired product i-3.

Step  (iv). N-(4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(S)-hydroxy-propoxy} -
phenyl)-methanesulfonamide (Compound 1). Compound i-3 (2.00 mmol) and N-(3,4-
Difluorophenyl)piperazine (2.00 mmol) were heated under reflux conditions in 20 ml ethanol
for 8 hours. Then solvent was evaporated and residue was purified with flash chromatography
using dichloromethane:methanol (90:10) solvent system to get compound 1. Compound 1

was dissolved in ethanol and bubbled HCI gas to get the HCl salt of the compound 1.

Step (v).  N-(4-{3-[2-(3,4-Dichloro-phenylamino)-cthylamino]-2-(S)-hydroxy-propoxy} -
phenyl)-methanesulfonamide (Compound 2). The epoxide (i-3, 1.58 mmol) was dissolved in
EtOH (20 ml), and then the 3,4-dicholoro-ethylene diamine (1.58 mmol) (preparation: Isabel
Perillo, M. Cristina Caterina, Julieta Lopez, Alejandra Salerno. Synthesis 2004, 6, 851-856)
was added and the solution refluxed for 16 hours. The solvent was evaporated and the
product purified with column chromatography using 10% MecOH/DCM + 1% NH4OH to give

compound 2.
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Step (i) Methyl 3-(4-am nophenyl)propanoate (v-1).
Thi onyl chloride (14.6 m, 200 mmol, 3.3 equiv) was
w@awed3edbpw se to a solution of dry nmethanol ¥GOUS1009/043502
1453 mmol, 24 equiv) at -10 C. After stirring for 10
m nut es, 3-(4-am nophenyl)propanoic acid (10.0 g, 61
mol ) was added to give a yell ow suspension. The
The ®AbWIHLRoBpbikRAwkR s}nth@slﬂiedaﬁgco‘(‘@ﬁ StoOYMeY pYREIREs tRovided in
roomtenperature. The resulting sol ut| on was
examplontend 2.ated to give a yellow solid. The solid was
suspended in ethyl acetate, and NaHCO3 (aqg.) was added
until the salt dissolved fully. Solid sodium

bi carbonate was added to gjve pH 8. The lTayers were

separ aCOMBOWNDe or gani cs| wer RAME NDWHYSICADDATA
(ag.). The resulting solutjon was dried over My504,

filtered, and conc rated to give a yellow solid

(10.6 g, 98%. /@@300 N {3-[@IDCA-B)chidro@Benfy O pipdatn- Byl]-2-

I(_%S 2H), \»ZE?V@NS\%_ t ' Hz dé‘?—@diox?—prggoxg'}S-’phel%rll_)')meth%ﬁeéﬁfonamide
200 7843PCT/ US2009/ b43502 J=7.6 HzMSpHp,l448658 (t,

Me3EE. 37Hz, 2H). 13C NMR (300 MHz, CDC13) 173. 8, 144.9,

130. 7, 129.3, 115. ©.8,] 36.4, 30.4. MS. (ESI)
nmz= 180 102 ( |\/|'|'H) @‘ (1) W(4- M%[m'@/bhloro phenyl)-piperazin-1-yl]-2-(S)-

3-(4- f d h I
& D e P RCOAROER o e

, excess). After cool ing to O®S:440. 14017
?ﬁﬂ“hanesul fonyl chloride (#.55 M, 57.7 mol, 1.4

equi v) wasS added drgpw Se.| The reaction was war ned to
room tenperature an/“tl r r paN-eveRpIghyl- plpa?aﬂn-[ -@Rei($) dfdroxy-

was quenched?wi fﬁ“\/vater and dilu

| ayer ‘Pﬁ)&eﬁ“ar/it ed and t he &Oé)g)% & r'e a\}\jngsuﬁonamlde
Wi th ne. The resulting solution vvaé’lsc‘t?ﬁé@ﬁfrat ed to
gi‘'ve a red solid. The crude material was purified

using silica gel raphy (1 Et OAc/ 1 Hexanes) to
give a white so |/@??‘ H NVR: ((éCDClS, 400 MHz)

7.20 (d, J=8. 1@-%?-[‘&1 ghygrogy phepylypipegizigd-yll-2-
(bs, Ci\H;\/ (s, 3H), | &)-BRrdks progddy,-phnyDdnefHanesulfonamide

J=7 , 2.63 (t, J=F .5 Hz, 2H). 13C NMR
M1 3, 400 |sz) 173.4, 1B7.6, 135.2, 129.4, 121.4,

51.7, 38.5, 355 3078 MS. (EST) mz= 257.56 (MFH)

Step (iii). (W | sul f onam do)gheny ) propanai ¢

acid (v- 3% hg f Onam de et I¢12Twidy)Pireginig]-5-(S)
V\B.S di Vad\/f t hanol [ 5hydrsty-profady it-fhies/ ) s@dhatiesi0fonamide
" OH (17.0 M, 17.0 pmol, 3.8 equiv) was added.
‘Tcﬁe m xture was stlrred at| room tenperature overnight.

TLC indicated the L@u on| was finished. The pH of the

sol uti on was_adjus lto 3| wit ol utjon of aqu
HCl. The éloloﬂnél/gf“ met hano V\Egé"?gé@&' d @Wﬁ@rbﬁﬂj s
evap i oMYféar) upop Isdioshpiopvey iprhodletetencagioathide

QUL olution. The yellow crystals were filtered off
and dried (0.900 g, 82%. {IH NMR (400 Miz, CD30D) 7.21

(d, J=8.6 Hz, 2H) 7 (d J86Hz,2H),2.91(s,
3H), 2.89 (t . 2H), 5 Tl 6k

13C NVR (4 4%'\%# %)CD30D) 1776. 7N {gég%f{ydi%?‘?g?(?%rieﬁ‘%?" |
122. 3 , 31.4. M @hyla(HEQD propayl=phony i -ngpHharcpplfefpamide
=80
MI\I-(2 (3 4 di chl orophenyl am no)ethyl )-3-(4-(nmethylsulfo

nam do) phenyl) propanam de Conpound 6). The carboxylic
acid (0.700 g, 2.88 mmol) was dissolved in DM (30.0
m) and cooled to OC. To this solution, DVAP (0.352 g,
2.28 mmol, 1.1 equiv), and EDCI (0.552 g, 2.88 mmol,
1.0 equiv) were added to give a clear suspension.
After stirring for 30 mnutg§ the am ne (0.590 g,
2.88 nmmol, 1.0 equiv) in THF (5.0 mM) was added

dropwi se to give a brown solution. The m xture was
warmed to room tenperature and stlrred V\D
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MO2S H OHHC C N [2-(3
, 4- Di chl or o- phenyl am no)-ethyl] -2-(4- nethane
W@ opasigkam no- phenoxy) - acet am de Me02S H H HI/U81009/043502
N-(4- 124243 , 4-Di chl or o- phenyl am no) - et hyl am no] -
+hn

ethexy—pheny)—rethane—spt-enam-de—Me02S0H—N
1.,,, Nd Vv od {3 #443N-{4-[2-(S)-Hydroxy-3-(2-(3,4-difluoro-

4- Di chl or ogpheny er agi rbhenlﬂ)arﬁdh&ethy&nnno%&@pﬁi %ﬁ%'yl}}
- phenyl ) OW%XQ sul fonanm de Me02S N.H N
N- (g:@/ 44 Di Fl uor o- phenyl ) - pi ‘B¢ }%ag?Pﬁonanll < I ] -3

Me®,SHN propyl} -phenyl) -nethane sul f@/ﬁfa‘ﬁﬁd@%/bozs

cl
N-(4-{3-[3-(3,4-Dichloro-phenyl)-allylamino]-2-
OH cl
o \)\/H | (S)-hydroxy-propoxy } -phenyl)-methanesulfonamide

MS:446.09479
MeO,SHN
“ N-[4-(3- {Butyl-[3-(3,4-dichloro-phenyl)-allyl]-
OH | Cl amino}-2-(S)-hydroxy-propoxy)-phenyl]-

/@/OJ\/N methanesulfonamide
MeO,SHN MS:501.13871

F
N-(4-{3-[3-(3,4-Difluoro-phenyl)-allylamino]-2-(S)-
OH F
o \)\/H | hydroxy-propoxy}-phenyl)-methanesulfonamide

MS:413.58425
MeO,SHN

Example 3. 6-{3-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-(S)-hydroxy-propoxy}-3H-

benzooxazol-2-one (Compound 3).
0 OH | 0 O\}O
AT KT
N N i1
g
OH N
o~ 1T
N
H

Step (1). 6-(2-(S)-Oxiranylmethoxy)-3H-benzooxazol-2-one (ii-1). 5-hydroxy-benzoxazole
(310 mg) and cesium carbonate (780 mg) were combined in 6 mL of N,N-
dimethylformamide. The reaction was stirred for room temperature for 1 hour. (S)-glycidal
nosylate (520 mg) was added, and the reaction stiired at room temperature overnight. The
reaction was quenched with NH4Cl(aq) solution and extracted with ethyl acetate. The

organic layer was washed with NH4Cl(aq) and NaCl(aq) solutions, separated, and dried over
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0 C C N (4- {3 4443

, 4- Di chl or o- phenyl ) - pi per azi n-
WO pleenyisy3 - met hane sul fonam de WO

2009/ 137843PCT/ US2009/ 043502 Me02S H 0 NCI
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benzodxdkbt-0 4mENCemPoRRENY Mo PR I0AZI 1300 g ¥fldpoRideXR-1) in 10 mL of

et hoxy}

-3 H benzooxazol -2-one 0

absolute ethanol was added 300 mg of 4-(4-chlorophenyl)-piperazine. The solution was

heated to 700C for & hours. The reaction was cooled andf the solvent removed under

vaccum. The residue was purified by column chromatography on silica gel using ethyl

acetate as solvent. Obtained 240 mg of a light brown solid (45% yield). 1THNMR (d6-

DMSO0, 400 MHz): & 2.37 (dq, 2H, J=6Hz, J=13Hz), 2.51 (m, 4H), 3.02 (m, 4H), 3.68 (q, 1H,

J=8Hz), 3.84 (dd, 1H, J=4Hz, J=14Hz), 4.02 (bs, 1H), 5.07 (d, 1H, J=5Hz), 6.61 (dd, 1H,
J=2Hz, J=9Hz), 6.73 (d, 1H, J=2Hz), 6.91 (d, 2H, J=9Hz), 7.05 (d, 1H, J=8Hz), 7.21 (d, 2H,
J=9Hz), 9.43 (s, 1H); MS (m/z): 404 (M+H), 406 (M+2+H); HRMS Calcd. for
C20H23CIN304: 404.13771; Found: 404.13673.

The following compounds were synthesized according to the procedure in Example 3.

COMPOUND

NAME AND PHYSICAL DATA

6-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy}-3H-benzooxazol-2-one
MS: 406.15664

6-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-
(S)-hydroxy-propoxy}-3H-benzooxazol-2-one

6-{3-[4-(4-Methyl-phenyl)-piperazin-1-y1]-2-(S)-
hydroxy-propoxy}-3H-benzooxazol-2-one
MS: 384.19077
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O

Cl
oH N /©/ 6-{3-[2-(4-Chloro-phenylamino)-ethylamino]-2-(s)-
hydroxy-propoxy}-3H-benzooxazol-2-one

O\)\/N\)
040:©/ MS: 378.12089

Example 4. 4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-(S)-hydroxy-propoxy}-
phenol (Compound 4).

: _OH i O\}O
TBDMSO /©/

TBDMSO jii-1

N ST«

OAN O AN
HO/©/ TBDMSO/©/ ii-2

Step (1). 3-(4-tert-Butyldimethylsilyloxy-phenoxy)-2-(S)-propylencoxide (iii-1).  4-(tert-
Butyldimethylsiloxy)phenol (1.45 g, 6.25 mmol) in 5 ml anhydrous THF was added dropwise
to the suspension of NaH (0.158 g, 6.25 mmol) in 5 ml THF. After stirring at room
temperature for 2 hours glycidyl nosylate (1.30 g, 5 mmol) and then 15-crown-5 (25 mol%)
were added to the reaction mixture. After stirring 24 hours reaction was poured to ice-water
and extracted with ethyl acetate. Organic phase was washed with water and brine, then dried
over sodium sulfate and evaporated. Product was purified by column chromatography using

EtOAc: Hexane (1:9) (yield: 1.06 g 76%). 'H-NMR (400MHz, CDCI3) § 0.17 (6H, s), 0.98
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OHNNI
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4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-2-(S)-
OH h N
O\)\/ N \) hydroxy-propoxy} -phenol
MS:347.17602
HO

Q
'

HO

e

4-{3-[4-(3,4-Dimethyl-phenyl)-piperazin-1-yl]-2-
(8)-hydroxy-propoxy} -phenol
MS:357.21716

HO

5
%

4-{3-[4-(4-Methyl-phenyl)-piperazin-1-yl1]-2-(S)-
hydroxy-propoxy} -phenol
MS:343.20093

HO

Q
.

4-{3-[4-(4-Cyano-phenyl)-piperazin-1-yl1]-2-(S)-
hydroxy-propoxy} -phenol
MS:354.18073

HO

Q
.

4-{3-[4-(4-Bromo-phenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy} -phenol
MS:407.09663

HO

Q
.
@

Q

4-{3-[4-(4-Hydroxy-phenyl)-piperazin-1-y1]-2-(S)-
hydroxy-propoxy} -phenol
MS:345.18061

HO

b
G

OMe

Q
.

4-{3-[4-(4-Methoxy-phenyl)-piperazin- 1-y1]-2-(S)-
hydroxy-propoxy} -phenol
MS:359.19608

HO

b
G

CF3

Q
.

4-{3-[4-(4-Trifluoromethyl-phenyl)-piperazin-1-yl]-
2-(S)-hydroxy-propoxy } -phenol
MS:397.17327
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MeO2SHN O

4-{3-[4-(4-Biphenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy} -phenol
MS: 405.21643

.
e
3,

/Q/ 4-{3-[4-(2,4-Difluoro-phenyl)-piperazin-1-yl1]-2-(S)-
\)\/ hydroxy-propoxy} -phenol

MS:365.16651

b

/Q 4-{3-[4-(2-Fluoro-phenyl)-piperazin-1-yl]-2-(S)-
\)\/ hydroxy-propoxy} -phenol

MS:347.17595

Q

HO

4-{3-[4-(2-Chloro-phenyl)-piperazin-1-yl]-2-(S)-
N

h hydroxy-propoxy} -phenol

MS: 363.14695

Q
)
C

HO

h /@ 4-{3-[4-(2-Chloro-phenyl)-piperazin-1-yl]-2-(S)-
OH N
O\)\/N\) hydroxy-propoxy} -phenol

MS:343.20108

Q

HO

4-{3-[4-(2-Cyano-phenyl)-piperazin-1-yl1]-2-(S)-

OH h N
\)\/NJ CN hydroxy-propoxy } -phenol

MS:354.18070

Q

HO

/© 4-{3-[4-Phenyl-piperazin-1-yl]-2-(S)-hydroxy-
OH h N

propoxy }-phenol
MS:329.18547

Q
.

HO

/©\ 4-{3-[4-(3-Fluoro-phenyl)-piperazin-1-yl]-2-(S)-
OH K\N F
O\)\/N\) hydroxy-propoxy} -phenol

MS:347.17608

Q

HO
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71 Table 18. pH Dependence of NVDA Antagoni sm
COVMPOUND 1 C50 at pH 6.9 (nM 1C50 at pH 7.6 (nM O
w@eg09137883 Cl OHN N 79 726 0 O |e ON, OHN | BCT/US2009/043502

145 1,700 0 Ole ON, al a OANCI --,..- 185 1,500 O
a)

4-{3-[4-(3-Chloro-phenyl)-piperazin-1-yl]-2-(S)-
hydroxy-propoxy} -phenol
MS:363.14741

4-{3-[4-(3-Methyl-phenyl)-piperazin-1-yl1]-2-(S)-
hydroxy-propoxy} -phenol
MS:343.20109

4-{3-[4-(3-Trifluoromethyl-phenyl)-piperazin-1-yl]-
2-(S)-hydroxy-propoxy } -phenol
MS:397.17269

4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
hydroxy-propoxy} -phenol
MS:357.10159

4-(3-{Butyl-[2-(3,4-dichloro-phenyl)-ethyl]-
amino }-2-(S)-hydroxy-propoxy)-phenol

6} N Cl
/©/ \/\C[ MS:413.12769
HO Cl
F OH ~ ~
H 4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
O\)\/N Cl
\/\C[ hydroxy-propoxy} -3-fluoro-phenol
HO Cl MS:375.03418
OH ~ ~
H 4-{3-[2-(3,4-Dichloro-phenyl)-ethylamino]-2-(S)-
F. O\)\/N Cl
j@/ \/\C[ hydroxy-propoxy} -2-fluoro-phenol
HO Cl MS:375.03409

1-[2-(S)-Hydroxy-3-(4-hydroxy-phenoxy)-propyl]-
4-phenyl-piperidin-4-ol
MS:344.18509

Example S. (4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-propoxy}-phenyl)-urea

(Compound 5).
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H iii, iv
N

Step (i). [4-(3-Bromo-propoxy)-phenyl]-carbamic acid tert-butyl ester (iv-1). To a solution
of 2.1g of 4-t-butylcarbonylamino-phenol in 20 mL of acetonitrile was added 3.25g of cesium
carbonate. The reaction was stirred for one hour, and then 1.5 mL of 1,3-dibromopropane
was added and the reaction stirred for 20 hours. The reaction was then quenched with
NH4Cl(aq.) solution. The mixture was extracted with ethyl acetate and washed with
NH4Cl(aq.) and NaCl(aq.) solutions. The organic layer was separated and dried over
Na,SO4(s). Filtration and solvent removal gave a light brown oily solid. Hexanes were
added and the resulting solids filtered and washed with Hexanes three times. Drying gave

2.4g of an off-white solid.

Step (i1). (4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-propoxy } -phenyl)-carbamic acid
tert-butyl ester (iv-2). To 305 mg of 4-(3,4Difluoro-phenyl)-piperazine and 335 mg of
compound iv-1 was added 5 mL of acetonitrile. The reaction was heated to 65°C overnight.
The reaction was cooled, and then extracted with ethyl acetate. The organic layers were
washed with NaHCOs(aq.) twice, and the organic layers separated and dried over Na;SO4(s).

Filtration and solvent removal gave an light brown solid. Dilution with hexanes, filtration,
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and washing with hexanes gave 458 mg of a white solid (iv-2). MS (m/z): 430 (M+H);
HRMS: Obsd for C24H33FN3033 430.24951.

Step (ii1). Compound iv-2 (430 mg) was dissolved in 6 mL of dichloromethane. Next, 4 mL
of trifluoroacetic acid was added and the reaction was stirred for 6 hours. Then NaHCOs(s)
was added until the bubbling stopped. Then water was added to the reaction mixture and the
reaction was extracted with dichloromethane and washed with NaHCOs(aq.) twice. The
organics were dried over Na,SO4(s), and then the solution was filtered and the solvent

removed under vacuum. The residue was used in the next step without any purification.

Step (iv). (4-{3-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-propoxy}-phenyl)-urea (Compound
5). The aniline from the previous step was dissolved in 10 mL of N,N-dimethyl formamide.
Next, 1 mL of trimethylsilyl isocyanate was added, and the reaction was stirred at room
temperature overnight. The reaction was then quenched with NaHCOs(aq.) solution. The
reaction was extracted with ethyl acetate and washed with NaHCOs(aq.) solution twice. The
organic layer was separated and dried over Na,SOq(s). Filtration and solvent removal gave a
brown solid. Filtration over a plug of silica gel with ethyl acetate/methanol (4:1) was
followed by solvent removal. Trituration of the resulting solids with ethyl ether and filtration
gave 98 mg of an off-white solid. MS (m/z): 391 (M+H); HRMS: calcd. for C,oH,sF;N4O;:
391.19456, Found: 391.19184.

The following compounds were synthesized according to the methods and variations of

described for Example 5.

COMPOUND NAME AND PHYSICAL DATA

F
ﬁ N /@ . (4-{2-[4-(3,4-Difluoro-phenyl)-piperazin-1-
OJK/N Imethyl]-allyloxy}-phenyl)-urea
o /©/ J ylmethyl]-allyloxy}-phenyl)
N

MS: 403.19326
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N el 70 260 WO 2009/ 137843PCT/ US2009/ 043502 Ah CN OHN

woo,,,,,....N,- HO 460 4,370 OHIN el Br HO 0O 73 204
WQROGHBBKN W 00 ON, HO 576 4, 700 Ove OHN W ONp@MNUS2@D043502
562 9, 740 ah CF3 OHN WO ON..- HO 113 448

OHN-el—00—————— N————7——HO-6-950—1913000CHN

(\ N /©/ (4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-
ropoxy }-phenyl)-urea
o QOWNJ propoxy}-phenyl)
N

MS: 373.20319

J (4-{3-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-
hydroxy-propoxy} -phenyl)-urea

yl]-propoxy } -phenyl)-urea

ol
K\ N 1-Ethyl-3-(4-{3-[4-(4-fluoro-phenyl)-piperazin-1-

H H
F
(\ N (4-{3-[4-(4-Fluoro-phenyl)-piperazin-1-yl]-
o o _~_N \) propoxy}-phenyl)-carbamic acid methyl ester
L MS: 388.20251
(0] N
H

Examples 6, 7, and 8. N-[2-(3,4-Dichloro-phenylamino)-ethyl]-3-(4-
methanesulfonylamino-phenyl)-propionamide (Compound 6), N-(4-{3-[2-(3,4-Dichloro-
phenylamino)-ethylamino]-propyl}-phenyl)-methanesulfonamide (Compound 7), and N-
(4-(3-(3-(3,4-dichlorophenyl)-2-oxoimidazolidin-1 )propyl)phenyl) methanesulfonamide
(Compound 8).
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OR
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Q H

N/\/N Cl

H
MeO,SHN cl

6

v-3 (R=H)

H
N/\/N Cl
H
MeO,SHN Cl
7

/@/\/\p Vi ‘
MeOZSHN o) N
Cl
8

Cl

Step (i) Methyl 3-(4-aminophenyl)propanoate (v-1). Thionyl chloride (14.6 ml, 200 mmol,

3.3 equiv) was added dropwise to a solution of dry methanol (60 ml, 1453 mmol, 24 equiv) at

-10° C. After stirring for 10 minutes, 3-(4-aminophenyl)propanoic acid (10.0 g, 61 mmol)

was added to give a yellow suspension. The solution stirred for 1 hour and was slowly

warmed to room temperature. The resulting solution was concentrated to give a yellow solid.

The solid was suspended in ethyl acetate, and NaHCOj5 (aq.) was added until the salt

dissolved fully. Solid sodium bicarbonate was added to give pH 8.The layers were separated

and the organics were washed with brine (aq.). The resulting solution was dried over MgSQOy,

filtered, and concentrated to give a yellow solid (10.6 g, 98%). IH NMR (300 MHz, CDCly)

7.00 (d, J=8.3 Hz, 2H), 6.63 (d, /=8.3 Hz, 2H), 3.67 (s, 3H), 3.59 (bs, NH,, 2H), 2.85 (t,
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257 4,800 OHN lei SON,..... , HO 341 1,740 OHN O CF 3
SON ,, HO 386 3,790 OHNCl HOO 0....0i0.,...""H ci
WAL 2M9A87843 WO 2009/ 137843PCT/ US2009/ 043502 HO 4BCTONSION/043502
/ a0 Cl 585 6,500 is HOONOHHGC 0 Cl 116 330 0 ON
HO
J=7.6 Hz, 2H), 2.58 (t,/=8.3 Hz, 2H). 13C NMR (300 MHz, CDCl3) 173. 8, 144.9, 130.7,

129.3, 115.5, 51.8, 36.4, 30.4. M.S. (ESI) m/z=180.102 (M+H).

Step (i1). Methyl 3-(4-(methylsulfonamido)phenyl)propanoate (v-2). The ester (7.38 g, 41.2
mmol) was dissolved in pyridine (17.0 ml, excess). After cooling to 0°C, methanesulfonyl
chloride (4.55 ml, 57.7 mmol, 1.4 equiv) was added dropwise. The reaction was warmed to
room temperature and stirred overnight. The reaction was quenched with water and diluted
with DCM. The layers were separated and the organics were washed with brine. The resulting

solution was concentrated to give a red solid. The crude material was purified using silica gel
chromatography (1 EtOAc/1 Hexanes) to give a white solid (87%). IH NMR: (CDCl3, 400
MHz) 7.20 (d, J=8.6 Hz, 2H), 7.15 (d, /=8.6 Hz, 2H), 6.45 (bs, NH,1H), 3.68 (s, 3H), 3.00 (s,
3H), 2.94 (t,J=7.6 Hz, 2H), 2.63 (t, J=7.5 Hz, 2H). 13C NMR (CDCl3, 400 MHz): 173.4,

137.6,135.2,129.4, 1214, 51.7, 38.5, 35.5, 30.1. M.S. (ESI) m/z= 257.56 (M+H)

Step (iii). 3-(4-(methylsulfonamido)phenyl)propanoic acid (v-3). The sulfonamide ester
(1.16 g, 4.5 mmol) was dissolved in methanol (50 ml). To this solution, 1.0 N NaOH (17.0
ml, 17.0 mmol, 3.8 equiv) was added. The mixture was stirred at room temperature overnight.
TLC indicated the reaction was finished. The pH of the solution was adjusted to 3 with a
solution of aqueous HCI. The volume of methanol was reduced by rotary evaporation (40

mbar), upon which the product crashed out of solution. The yellow crystals were filtered off
and dried (0.900 g, 82%). ITHNMR (400 MHz, CD;y0D) 7.21 (d, J=8.6 Hz, 2H), 7.17 (d,
J=8.6 Hz, 2H), 2.91 (s, 3H), 2.89 (t, J=7.6 Hz, 2H), 2.59 (t, J=7.6 Hz, 2H). 13C NMR (400
MHz, CD;0D) 176.7, 139.0, 137.7, 130.5, 122.3, 39.1, 36.8, 31.4. M.S. (ESI) m/z= 242.05

(M-H).

Step (iv). N-(2-(3,4-dichlorophenylamino)ethyl)-3-(4-(methylsulfonamido)phenyl)
propanamide Compound 6). The carboxylic acid (0.700 g, 2.88 mmmol) was dissolved in
DMTF (30.0 ml) and cooled to 0°C. To this solution, DMAP (0.352 g, 2.28 mmol, 1.1 equiv),
and EDCI (0.552 g, 2.88 mmol, 1.0 equiv) were added to give a clear suspension. After
stirring for 30 minutes, the amine (0.590 g, 2.88 mmol, 1.0 equiv) in THF (5.0 ml) was added

dropwise to give a brown solution. The mixture was warmed to room temperature and stirred
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4 Y B H
overnl%hg /T%e reaction /was monitored by "I%hl"o qule:IIiZ:h the reactlon 210 & of 1.0 N HCl
was added and the solution was extracted with 3x30 mL of EtOAc. The orgainic layer was
dried with MgSOy, filtered, and concentrated to give red oil. The crude material was purified

by taking the residue up in DCM and stirring. Immediately a white powder precipitated out
(0.920 g, 74%). THNMR (400 MHz, CD30D) 7.14-7.10 (mult, SH), 6.72 (d, J/=2.9 Hz, 1H),
6.51 (dd, J1=8.9 Hz, J,=2.6 Hz, 1H), 3.27 (t, 2H), 3.10 (t, /=6.4 Hz, 2H), 2.88 (s, 3H), 2.87

(t, J=6.5 Hz, 2H), 2.46, (t, J=6.4 Hz, 2H). 13C NMR (300 MHz, CDCls) 175.8, 150.0, 138.7,
138.3, 131.7, 130.5, 122.3, 114.4, 113.6, 44.0, 39.8, 39.2, 39.0, 32.3. M.S. Calc’d 429.0681
Found (HRMS) 431.08143 (M+H). E.A. Calc’d: C 50.24, H 4.92, N 9.76 Found: C 49.94, H
491,N9.74.

Step (v). N-(4-(3-(2-(3,4-dichlorophenylamino)ethylamino)propyl)phenyl)
methanesulfonamide (Compound 7). The sulfonamide amide ((0.500 g, 1.2 mmol) was
dissolved in THF (30.0 ml). After cooling to 0°C, a solution of Lithium Aluminum hydride
(2.0 M solution in THF, 2.3 ml, 4.6 mmol, 4.0 equiv) was added dropwise. After stirring for
10 minutes at 0°C, the ice bath was removed and the reaction mixed was warmed to room
temperature and stirred overnight. The mixture was diluted with DCM and water to give an
emulsion. Rochelle's salt (sat'd solution) was added and the mixture stirred for 20 minutes
before filtering over a pad of celite. The resulting liquid was separated, and the organics were

washed with brine, dried over MgSO, and concentrated to give a white foam (0.358 g, 74%).
The free base was converted to the HCI salt by bubbling HCI (g) through a solution of

substrate dissolved in ethanol. The white powder precipitated out and was filtered off. g

NMR (300 MHz, CDCl3) 7.20-7.11 (mult, SH), 6.69 (d, /=2.8 Hz, 1H), 6.46 (dd,.J;=8.8 Hz,
J»=2.8 Hz), 4.36 (bs, 1H, NH), 3.156 (mult, 2H), 3.00 (s, 3H), 2.88 (t, /=6.2 Hz, 2H), 2.66 ({,

J=7.1 Hz, 4H), 1.86-1.79 (mult, 3H). 13C NMR (300 MHz, CDCl3) 148.1, 139.4, 134.8,

132.8,130.7,129.7, 121.6, 119.7, 113.9, 112.9, 49.0, 48.2, 43.2, 39.3, 32.9, 31.5. M.S. Calc’d
416.088. Found (HRMS): 416.069.

Step (vi). N-(4-(3-(3-(3,4-dichlorophenyl)-2-oxoimidazolidin-1 l)propyl)phenyl)
methanesulfonamide (Compound 8). The starting material diamine (0.113 g, 0.27 mmol) was
dissolved in THF (10.0 ml). To this solution 1,1-carbonyldiimidazole (0.048 g, 0.30 mmol,

1.1 equiv) was added. The mixture stirred at room temperature overnight. After completion,
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with brine (1x) and dried over NaySQy, filtered, and concentrated to give a clear oil. The
crude material was purified using silica gel chromatography (100% EtOAc) to give a white
foam (0.070 g, 58%). g (400 MHz, CDCl3) 7.72 (s, 1H), 7.16 (d, J/=8.6 Hz, 2H), 7.07 (d,
J=8.6 Hz, 2H), 7.02 (s, 1H), 6.64 (d, J=2.9 Hz, 1H), 6.41 (dd, /1=8.5 Hz, J»,=2.9 Hz), 3.64 (t,
J=6.0 Hz, 2H), 3.40-3.36 (mult, 4H), 2.97 (s, 3H), 2.57 (t, /=7.3 Hz, 2H), 1.26 (t, J/=7.3 Hz,
2H). 3¢ (75 MHz, CDCly) 152.6, 147.1, 137.3, 136.8, 135.6, 130.9, 129.5, 121.6, 118.0,
113.6, 112.5. M.S. (ESI) Calc’d: 441.0681 Found: 442.07527 (M+H).

Compounds in the following table were synthesized according to variations in methods

described for Examples 6, 7, and 8.

COMPOUND NAME

o H
O\)k N N cl N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-
MeOZS\N /©/ H \©i0| methanesulfonylamino-phenoxy)-acetamide

H

H

D/ OS> \@CI N-(4-{2-[2-(3,4-Dichloro-phenylamino)-ethylamino]-
H
MeO,S N cl ethoxy}-phenyl)-methanesulfonamide

M N/\ N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-3-
MeOa5- N K/ N \©[CI oxo-propyl}-phenyl)-methanesulfonamide
H
Cl

zZ

oxo-propyl}-phenyl)-methanesulfonamide

/\ N-(4-{3-[4-(3,4-DiFluoro-phenyl)-piperazin-1-yl]-3-
MeO,S. K/N .

N/\
K/ N N-(4-{3-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-

\©[ propyl}-phenyl)-methanesulfonamide
Cl

MeO,S._
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e}
O
/©/ \)J\N/\ N-(4-{2-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-
MeO2S H K/ N \©[CI oxo-ethoxy} -phenyl)-methanesulfonamide
Cl
o}
O
O:<O %N/\ 6-{2-[4-(3,4-Dichloro-phenyl)-piperazin-1-yl]-2-oxo-
H K/N\©[CI ethoxy}-3H-benzooxazol-2-one
Cl

6-{2-[4-(3,4-DiFluoro-phenyl)-piperazin-1-yl]-2-oxo-

ethoxy}-3H-benzooxazol-2-one

o}
o) O
O:< Qk "G 6-{2-[4-(4-Chloro-phenyl)-piperazin-1-yl]-2-oxo-
H \©\ ethoxy}-3H-benzooxazol-2-one
Cl
o}
0 o . .
O:< Qk H/D\l o N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(2-0xo0-2,3-
H \©[ dihydro-benzooxazol-6-yloxy)-acetamide
Cl
e}
OQKN F c N-[3-(3,4-Dichloro-phenyl)-allyl]-2-(4-
MeO,S._ N H o methanesulfonylamino-phenoxy)-acetamide
H

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(4-
hydroxy-phenoxy)-acetamide

HO

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-3-(4-
hydroxy-phenyl)-propionamide

H
POREAREE
H
HO Cl

N-[2-(3,4-Dichloro-phenylamino)-ethyl]-2-(3-fluoro-
4-hydroxy-phenoxy)-acetamide

Biological Data

Example 9. Expression of glutamate receptors in Xenopus laevis oocytes.
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cRNA was synthesized from linearized template cDNA for rat glutamate receptor
subunits according to manufacturer specifications (Ambion). Quality of synthesized cRNA
was assessed by gel electrophoresis, and quantity was estimated by spectroscopy and gel
electrophoresis. Stage V and VI oocytes were surgically removed from the ovaries of large,
well-fed and healthy Xenopus laevis anesthetized with 3-amino-benzoic acid ethyl ester (3
gm/l) as previously described. Clusters of isolated oocytes were incubated with 292 U/ml
Worthington (Frechold, NJ) type IV collagenase or 1.3 mg/ml collagenase (Life
Technologies, Gaithersburg, MD; 17018-029) for 2 hr in Ca®'-free solution comprised of (in
mM) 115 NaCl, 2.5 KCl, and 10 HEPES, pH 7.5, with slow agitation to remove the follicular
cell layer. Oocytes were then washed extensively in the same solution supplemented with 1.8
mM CaCl, and maintained in Barth’s solution comprised of (in mM): 88 NaCl, 1 KCI, 2.4
NaHCO;, 10 HEPES, 0.82 MgSO, , 0.33 Ca(NOs),, and 0.91 CaCl, and supplemented with
100 pg/ml gentamycin, 10 pg/ml streptomycin, and 10 pg/ml penicillin. Oocytes were
manually defolliculated and injected within 24 hrs of isolation with 3-5 ng of NR1 subunit
cRNA and 7-10 ng of NR2 cRNA subunit in a 50 nl volume, or 5-10 ng of AMPA or kainate
receptor cRNASs in a 50 nl volume, and incubated in Barth’s solution at 18°C for 1-7 d. Glass
injection pipettes had tip sizes ranging from 10-20 microns, and were backfilled with mineral

oil.

Example 10. Two electrode voltage clamp recording from Xenopus laevis oocytes

Two electrode voltage-clamp recordings were made 2-7 days post-injection as
previously described. Oocytes were placed in a dual-track plexiglass recording chamber with
a single perfusion line that splits in a Y-configuration to perfuse two oocytes. Dual recordings
were made at room temperature (23°C) using two Warner OC725B two-¢clectrode voltage
clamp amplifiers, arranged as recommended by the manufacturer. Glass microelectrodes (1-
10 Megaohms) were filled with 300 mM KCI (voltage electrode) or 3 M KCI (current
electrode). The bath clamps communicated across silver chloride wires placed into each side
of the recording chamber, both of which were assumed to be at a reference potential of 0 mV.
Oocytes were perfused with a solution comprised of (in mM) 90 NaCl, 1 KCI, 10 HEPES,
and 0.5 BaCl,; pH was adjusted by addition of 1-3 M NaOH of HCI. Oocytes were recorded
under voltage clamp at -40 mV. Final concentrations for control application of glutamate (50
uM) plus glycine (30 uM) were achieved by adding appropriate volumes from 100 and 30
mM stock solutions, respectively. In addition, 10 uM final EDTA was obtained by adding a
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1:1000 dilution of 10 mM EDTA, in order to chelate contaminant divalent ions such as Zn*".
Concentration-response curves for experimental compounds were obtained by applying in
successive fashion maximal glutamate/glycine, followed by glutamate/glycine plus variable
concentrations of experimental compounds. Dose response curves consisting of 4 to 8
concentrations were obtained in this manner. The baseline leak current at -40 mV was
measured before and after recording, and the full recording linearly corrected for any change
in leak current. Oocytes with glutamate-evoked responses smaller than 50 nA were not
included in the analysis. The level of inhibition by applied experimental compounds was
expressed as a percent of the initial glutamate response, and averaged together across oocytes
from a single frog. Each experiment consisted of recordings from 3 to 10 oocytes obtained
from a single frog. Results from 3-6 experiments were pooled, and the average percent
responses at antagonist concentrations were fitted by the equation,
Percent Response = (100 - minimum) / (1 + ([conc] / ICs9)™ ) + minimum

where minimum is the residual percent response in saturating concentration of the
experimental compounds, /Csy is the concentration of antagonist that causes half of the
achievable inhibition, and nH is a slope factor describing steepness of the inhibition curve.
Minimum was constrained to be greater than or equal to 0.

Assay results for test compounds are reported in Tables 17-21.

Table 17. pH Dependence of NMDA Antagonism

COMPOUND ICsp at pH6.9 (nM) ICso at pH7.6 (nM)

OH hN/GEF

/@O\)\/“J 31 557

MeO,SHN

/@O\)vn\) 12 62

MeO,SHN

D/ A 296 1,020

MeO,SHN
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Table 18. pH Dependence of NMDA Antagonism

COMPOUND ICsp at pH 6.9 (nM) | ICsp at pH 7.6 (nM)
al
OH ﬁN/©/
O O\)\/NJ
79 726
~ 1T
N
F
OH K\N/©[F
0 O\)\/N\)
145 1,700
o:<N ;
H
]
OH K\N' : :CI
0 O\)\/N\)
1 1
o~ 85 500
N
o O\)Oi/'@ 72 644
o:<N
N
al
cl
o:<: ° " 185 446
N
al
oH HN/©/ )
0 O\)\/N\) 5 97
~ T
N
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980
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Table 20. pH Dependence of NMDA Antagonism
COMPOUND IC50 at pH 6.9 IC50 at pH 7.6
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Table 21. pH Dependence of NMDA Antagonism

COMPOUND IC50 at pH 6.9 IC50 at pH 7.6
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Example 11. In vitro binding studies for secondary effects

Compounds were evaluated for binding to the human ether-a-go-go potassium
channel (hERG) expressed in HEK293 cells by displacement of *[H]-astemizole according to
the methods by Finlayson et al. (K. Finlayson., L. Turnbull, C.T. January, J. Sharkey, J.S.
Kelly; * [H]Dofetilide binding to HERG transfected membranes: a potential high throughput
preclinical screen. Eur. J. Pharmacol. 2001, 430, 147-148). Compounds were incubated at 1
or 10 uM final concentration, in duplicate, and the amount of displaced *[H]-astemizole
determined by liquid scintillation spectroscopy. In some cases, a seven concentration (each
concentration in duplicate) displacement curve was generated to determine an 1Cso.

Binding to the rat alpha-1 adrenergic receptor in rat brain membranes was determined
by displacement of *[H]-prazosin (P. Greengrass and R. Bremner; Binding characteristics of
3H-prazosin to rat brain a-adrenergic receptors. Eur.J. Pharmacol. 1979, 55: 323-326).
Compounds were incubated at 0.3 or 3 uM final concentration, in duplicate, and the amount
of displaced *[H]-prazosin determined by liquid scintillation spectroscopy.

Binding ICs values were determined from displacement curves (four-six
concentrations, each concentration in duplicate) fit by a non-linear, least squares, regression
analysis using MathIQ (ID Business Solutions Ltd., UK). The binding Ki’s were determined
from the 1Csq according to the method of Cheng and Prusoff (Y. Cheng and W.H. Prusoff;
Relationship between the inhibition constant (K1) and the concentration of inhibitor which
causes 50 percent inhibition (IC50) of an enzymatic reaction. Biochem. Pharmacol. 1973,

22:3099-3108).

Table 22: NMDA antagonism at pH 6.9 and 7.6 and hERG and a1 adrenergic

receptor binding

IC50 pH IC50 pH hERG ol
Compound 6.9 7.6 (nM) Ki ICs
(nM) (nM) (nM)
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0.77 (avg); 0.7 (30m, 0.7 (2hr), 0.9 (4hr) 60 MK,

i.p. 5% DMA/ 95% 2- HPBCD (5% n Water) Moderate C,. W5
wWa@eo0pa3Wu3 N H 1 0.42 (avg); 0.24 (30m, O0.53 (HEW/Y$2009/043502

0.49 (6hr) 3 MPKi.v. @6lu-, 1IMPK @0.5hr and 2 hr 2%

Dl}/A{ 8% 2- HPBCD (5% n Water) Low a OH I W
Example .ﬁ.ﬁe!@b",icistﬂblg‘“@{i IlikiliP OH 0.59 (avg); O.68

(30m, 0.49 (110, 3 MPK i.v. 2% DVA/ 98% 2- HPBCD (5% n ,
V\gfpg)rp))ulp.qisgwere incubated with pooled human (from at least 10 donors) or rat liver

microsomes, 1.0 mg/ml microsomal protein, and 1 mM NADPH, in buffer at 37°C in a
shaking water bath according to the method of Clarke and Jeffrey (S.E. Clarke and P. Jeffrey;
Utility of metabolic stability screening: comparison of in vitro and in vivo clearance.
Xenobiotica 2001. 31: 591-598). At 60 min the samples were extracted and analyzed for the
presence of the parent compound by LC-MS/MS. The parent material remaining in the
sample at 60 min was compared to that at 0 min and expressed as a percentage. A control

compound, testosterone, was run in parallel.

Example 13. Plasma half-life and brain exposure

Rats (n=3 per dose) were administered compounds at a doses of 1-4 mg/kg in a single
bolus i.v. infusion (2 ml’kg body weight) via the tail vein formulated in 2% dimethyl
acetamide/ 98% 2-hydroxy-propyl cyclodextrin (5%). Animals were fasted overnight prior to
dose administration and food returned to the animals two hours after dosing. Following IV
dosing, blood samples (ca 200 pl) were collected into separate tubes containing
anticoagulant (K-EDTA) via the orbital plexus at various times post administration. Plasma
samples were prepared immediately after collection by centrifugation for ten minutes using a
tabletop centrifuge, and stored at -80°C. Brain tissue was weighed, homogenized on ice in 50
mM phosphate buffer (2 ml per brain) and the homogenate stored at -80°C. Plasma and brain
homogenate samples were extracted by the addition of 5 volumes of cold acetonitrile, mixed
well by vortexing and centrifuged at 4000 rpm for 15 minutes. The supernatant fractions were
analyzed by LC-MS/MS operating in multiple reaction monitoring mode (MRM). The
amount of parent compound in each sample was calculated by comparing the response of the
analyte in the sample to that of a standard curve.

Penetration Classification (Table 24) using the in vitro cell permeability assay to
predict bran penetration potential: Transwell® wells containing MDR1-MDCK cell
monolayers that express the multidrug transporter P-gp were used for measuring the percent
recovery of compound after dosing both sides of a cell monolayer with the test article.
Monolayers were grown for 7-11 days at which time 5 VM of the test article was made by
dilution from DMSO stocks into a Hank’s balanced salt solution (pH 7.4), final DMSO not
greater than 1%, and added to: a) the apical side for A-B permeability (apical to basal)
assessment, or separately b) the basal side for the B-A permeability (basal to apical)
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compartments were sampled and the amount of test article present determined by generic LC-

MS/MS methods against a > 4 point calibration curve. Experiments were done in duplicate.

Apparent permeability (Papp units are reported x 10-6 cm/s) are determined for the A-B and
the B-A directions as well as the Efflux ratio (PappB-A/PappA-B). The blood-brain barrier

penetration potential is classified as follows: “High” when Py, A-B > 3.0 x 10-6 cm/s, and
efflux < 3.0; “Moderate” when Py, A-B > 3.0 x 10-6 cm/s, and 10 > efflux > 3.0; and “Low”
when either Py, A-B > 3.0 x 10-6 cm/s, and efflux > 10, or when Py, A-B < 3.0 x 10-6 cm/s.

Table 23: Plasma Stability Results

Compound PK-i.v. Lv. AUC (0-last h) | Dosing | Formulation
t1/2 (hr) | Cmax i.v. XMPK
ng/ml (hr*ng/mL)
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Table 24: Brain Penetration

Compound RATIO: Dosing Formulation BBB Pene
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Table 26 - Structures of compounds referenced in Examples 14-22.
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Example 14: Forced swim model

CD1 mice were adminstered a compounds shown in Table 11, desipramine, Ro 25-
6981 or a control vehicle and subjected to a forced swim test. All compounds were
administered as intraperitoneal injections. Animals were placed into a beaker (15 cm
diameter) of water held at 25°C with a depth of 15 cm 30 min after compound administration.
Behavior was videotaped for 6 minutes from the side of the beaker and scored subsequently
for struggling behavior. Results were analyzed by one-way ANOVA and post-hoc Bonferroni
tests. Immobility time date from the forced swim tests is shown in Figures 1 and 2. Total
immobility time refers to the time that the animal spends floating or engaged in minimal
activity to keep afloat for at least 3 seconds. Subtle movements of feet, tail or head required
to maintain the eyes, ears, and nose above the surface of the water were excluded as
immobility. The video-tapes were scored by investigators unfamiliar with the treatments of
the mice.

For the data in Figure 1, test compounds were tested at a dose of 10 mg/ kg.
Desipramine was tested at a dose of 20 mg/kg. Ro 25-6981 was tested at a dose of 5 mg/kg.
Number of CD1 mice tested per groups was 8-10. ANOVA: F(11,98) =3.638, p<0.01. * =
p<0.05 compared to vehicle. + = p<0.05 compared to desipramine.

For the data in Figure 2, compounds NP10075 and NP10076 were tested at doses of 5
mg/kg, 7.5 mg/kg and 10 mg/kg; desipramine was tested at a dose of 20 mg/kg; and Ro 25-
6981 was tested at a dose of 5 mg/kg. Number of CD1 mice tested per group was 8-10. * =
p<0.05, ** = p<0.01 ANOVA, post-hoc Bonferroni from control.

Example 15: Open field activity test

Spontaneous activity was evaluated in an automated Omnitech Digiscan apparatus
(AccuScan Instruments, Columbus, OH). Animals were given vehicle, imipramine, or a dose
of a test compound. All compounds were administered as intraperitoneal injections. Activity
was summated at 5 minute intervals over the 90 min period of testing. At 60 minutes, the
mice were injected with 10 mg/kg NP10075, 10 mg/kg NP10076 or a vehicle. Locomotion
was measured in terms of the total distance traveled (horizontal activity). Results were
analyzed by one-way ANOVA and post-hoc Bonferroni tests. Neither NP10075 or NP10076
altered mouse open field activity at a dosage of 10 mg/kg. Data for these tests is shown in

Figure 3.
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Example 16: Plasma and Brain Exposure Assessment

Mice were administered a dose of test compound (10 mg/kg by i.p.) and blood and
brain tissue samples collected at the indicated times post drug administration (n=3-5). Blood
samples were collected in K-EDTA tubes and centrifuged for ten minutes immediately after
collection, and the plasma was stored at -80°C until analysis. Brains were immediately
removed from the skull and the meninges and cerebellum removed, rinsed with ice-cold PBS,
weighed and then homogenized at 4°C in 2-3 volumes of 50 mM potassium phosphate buffer
(pH 7.4) and stored at -80°C until analysis. Plasma and brain homogenates were extracted by
the addition of 5 volumes of cold acetonitrile, mixed well by vortexing and centrifuged at
4000 rpm for 15 minutes. The supernatant fractions were analyzed by LC-MS/MS operating
in multiple reaction monitoring mode (MRM) and analyzed for the parent compound to
determine the plasma or brain concentration. Internal standards were added to calibrate each
sample. An eight point standard curve was prepared similarly in naive plasma and brain for
cach compound of interest. Plasma and brain exposure assessment data is provided in Table
27. Based on occupancy studies of other NR2B antagonists in rodents (CP-101,606,
R025-6981, and Merck20j), plus plasma levels achieved in Preskorn et al., brain exposures
for the test compounds were consistent with “anticipated levels” required for efficacy.

Results are shown in Table 27.

Table 27. Plasma and Brain Drug Concentration

Depression | Label Rat | Plasma* | Free Free Brain***

Result ICsp | (ng/ml) | Plasma** | Plasma | (nM)
(uM) (ng/ml) | (uM)

active NP10075 | 0.108 | 3137 220 0.542 0.130

active NP10076 | 0.072 | 377 34 0.094 0.064

active NP10068 | 0.060 | 679 61 0.145 0.048

* = Plasma sample analysis by LC-MS/MS, in mice dosed 10 mg/kg, i.p., 30 minute
time point. ** = Based on % free fraction measured in protein binding study, by LC-MS/MS
or NR2B receptor bioassay. *** = Calculated from the brain:plasma ratio for the compounds
determined by LC-MS/MS.

Example 17: Rotorod test (in vivo safety)
The rotorod test is a modification of the procedure described by Rozas and
Labandeira-Garcia (1997). The test is initiated by placing mice on a rotating rod (5 rpm) that

is 3.8 cm diameter by 8 cm wide and suspended 30 cm from the floor of a chamber. After 10
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sec the rotation is accelerated from 5 to 35 rpm over a 5 minute period. The time the mouse
falls from the rod (the latency time) is recorded automatically with a light-activated sensor in
the bottom of the chamber. Animals were trained four times each day for two days, with a
within-day inter-trial interval of 20-25 min and a between-day interval of 24 hrs. On day 3,
mice were randomly assigned to groups and injected in a blinded fashion with either vehicle,
positive control (0.3 mg/kg (+)MK-801 or 10 mg/kg ifenprodil), or doses of NP compound.
All drugs were administered i.p. Results were analyzed by ANOVA and Dunnett’s tests.

Data is shown in Figure 4.

Example 18: Cell toxicity in cortical neuron culture

Primary cultures of rat cerebral cortex were prepared from Sprague-Dawley rat
embryos (E16-E19). Cells were plated into 24 well plates at a density of 3 X 105 per well, in
Neurobasal medium supplemented with L-glutamine (2 mM), penicillin (5 U/ml),
streptomycin (10 ug/ml) and B-27. After 14-22 days in culture, cells were treated with test
compounds (in triplicate wells) at 10 uM, final, and incubated for 24 hrs. Cell death was
assessed by measuring the amount of lactate dehydrogenase (LDH) released into the culture
medium (Tox-7 kit; Sigma Chemical Co, St. Louis, Mo). Released LDH was expressed as
the fraction of total LDH present in each well. Maximal cell death was determined by
treating separate wells (in triplicate) with saturating concentrations of NMDA (100 uM) and
glycine (10 uM) for 24 hrs. Results shown are the Mean + SEM from a minimum of three
separate cultures.cll toxicity was assessed by % total LDH release after 24 hr incubation of 10
uM compound in cell culture. For each compound, three cultures were treated with 10 uM

compound. Data is shown in Figure 5.

Example 19: Ames test for genotoxicity

The Ames test determines the ability of a compound to reverse an introduced
mutation in two strains of Salmonella typhimurium (selected from TA98, TA100, TA15345,
TA1537, and TA102). (See for example Maron,D.M. and Ames,B.N., Mutat. Res., 1983, 113,
173-215.) Compounds were tested at eight dose levels 1.5, 5, 15, 50, 150, 500, 1500, and
5000 ug/plate in both the presence and absence of S-9 microsomal fraction in two bacterial
strains (TA98, TA102). After incubation at 37° the number of revertant colonies was
compared with the number of spontancous revertants on negative (vehicle) plates. Positive
control plates containing a known mutagen active in each of the strains in the presence of S-9

extract (2-aminoanthracene at 1-5 ug/plate) were also run. Data is shown in Table 28.
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Label Conc #, range | +/-S9 Strains Valid Assay | Result
(ng/plate) Activation
93-31 8; 1.5-5000 Both TA9S, Yes No positive
TA102 response
NP10056 8; 1.5-5000 Both TA9S, Yes No positive
TA102 response
NP10075 8; 1.5-5000 Both TA9S, Yes No positive
TA102 response
NP10122 8; 1.5-5000 Both TA9S, Yes No positive
TA102 response
NP10226 8; 1.5-5000 Both TA9S, Yes No positive
TA102 response
NP10231 8; 1.5-5000 Both TA9S, Yes No positive
TA102 response

Example 20: hERG Binding

Compounds were evaluated for binding to the human ether-a-go-go potassium
channel (hERG) expressed in HEK293 cells by displacement of 3[H]-astemizole. Binding
studies were performed either at a single concentration of 10 uM (in duplicate) or binding
ICso values determined from displacement curves (four-six concentrations, each point in
duplicate) fit by a non-linear, least squares, regression analysis using MathIQ (ID Business
Solutions Ltd., UK). Data is shown in Figure 6. Compounds were evaluated for binding to
the human ether-a-go-go potassium channel (hERG) expressed in HEK293 cells by
displacement of 3[H]-astemizole. Binding studies were performed either at a single
concentration of 10 uM (in duplicate) or binding ICsy values determined from displacement
curves (four-six concentrations, each point in duplicate) fit by a non-linear, least squares,
regression analysis using MathlQ (ID Business Solutions Ltd., UK). Functional hERG
channel block was determined using patch clamp methods with stable hERG channel
transfectants in HEK293 cells. All experiments were performed at ambient temperature.
Each cell acted as its own control. Three to five concentrations of the test article was applied
at 5 minute intervals via micropipette tips to cells expressing hERG (n>3 cells/concentration).
Duration of exposure to each test article concentration was 5 minutes. After vehicle
application, the positive control was applied in the same manner to verify sensitivity to hERG
blockade. Intracellular solution for whole cell recordings consisted of (composition in mM):
potassium aspartate, 130; MgCl2, 5; EGTA, 5; ATP, 4; HEPES, 10; pH adjusted to 7.2 with

KOH. After establishment of a whole-cell configuration, membrane currents were recorded
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Pl asma* Free Free Brain*** Result [1C50 (ng/m)
Plasma** Plasma (nM (M (ng/mM) (nM active
WONRDOATB4D. 108 3137 220 0.542 0. 130 active NPIBOII76S2009/043502

0.072 377 34 0.094 0.064 active NP10068 0.060 679 61
ECG \Qv'asl ﬁe%or%eg élsa bath-mounted electrodes. Three Ag/AgCl pellet electrodes were
positioned in the bath chamber to form an equilateral triangle centered on the heart. Each
heart was paced by repetitive electrical stimuli (0.1-5 ms, approximately 1.5 x threshold) by a
pulse generator. The ECG signals were conditioned by an AC-coupled preamplifier (Grass
Model P511) with low-pass filtering to achieve a bandwidth of 10 — 300 Hz. A stabilization
period was at least 30 minutes long before obtaining baseline control responses. Test article
concentrations were applied sequentially, in ascending order for exposure periods of at least
15 minutes/concentration to allow equilibration with the tissue. The average responses from
at least three hearts were analyzed for each test condition. The QT interval was calculated and
the Mean £ SEM values from the last four beats in the equilibration period were measured.

Test results are shown in Figure 7.

Example 22: PCP Discrimination Test

Development of N-methyl-D-aspartate (NMDA) antagonists for a variety of disorders
has been hindered by their production of phencyclidine (PCP)-like psychological effects and
abuse potential. Drug discrimination studies allow direct comparisons to be made among the
discriminative stimulus effects of drugs (Balster, 1990; Holtzman, 1990) and are considered
to be predictive of subjective effects in humans. Sprague-Dawley rats were trained to
discriminate 2mg/kg (i.p.) PCP or saline when administered intraperitoneally 15 min before
the session under a double alternation schedule. Rats were placed in the operant chambers
and the session initiated, as signaled by illumination of the chamber houselight. Completion
of a FR32 on the correct lever resulted in delivery of a 45- mg food pellet (PJ Noyes
Company, Inc., Lancaster, New Hampshire, USA). Incorrect responding reset the FR for
correct-lever responding. Training was continued until the animals respond reliably and
complete the first FR with more than 80% of total responses on the correct lever during a
minimum of four consecutive sessions. Subsequent to acquisition of the PCP-saline
discrimination, test sessions commenced on when animals met the following criteria on the
most recent PCP and saline training sessions: (i) first FR completed on the correct lever, and
(i1) greater than 85% correct-lever responding over the entire session. The animals were
tested with different doses of test drug (as shown), generally given in an ascending order
across test days. Various doses of PCP and test compounds were administered
intraperitoneally 15 min before session initiation. To demonstrate the degree of stimulus
control, tests with 2 mg/kg PCP and saline were carried out before and after each dose—

response curve. In addition vehicle was also tested. Between test sessions, animals continued
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bet ween-day interval of 24 hrs. On day 3, mice were
random y assigned to groups and injected in a blinded
fashion with either vehicle, positive control (0.3
ng/ kg (+) MK-801 or 10 ng/kg ifenprodil), or doses of
NP conmpound. All drugs were administered i.p. Results
were anal yzed by ANOVA and Dunnett's tests. Data is
shown in Figure 4. Exanple 18: Cell toxicity in
cortical neuron culture Primary cultures of rat
cerebral cortex were prepared from Sprague-Daw ey rat
enbryos (E16-E19). Cells were plated into 24 wel |
plates at a density of 3 X 105 per well, in Neurobasa
medi um suppl enented with L-glutamne (2 nV),
penicillin (5 UmM), streptomycin (10g/m) and B-27.
After 14-22 days in culture, cells were treated with
test conmpounds (in triplicate wells) at 10 M final,
and i ncubated for 24 hrs. Cell death was assessed by
measuring the anmount of | actate dehydrogenase (LDH)
rel eased into the culture nmedium (Tox-7 kit; Sigma
Chem cal Co, St. Louis, M). Released LDH was
expressed as the fraction of total LDH present in each
well. Maximal cell death was determ ned by treating
separate wells (in triplicate) wth saturating
concentrations of NVDA (100 M and glycine (10 M for
24 hrs. Results shown are the Mean SEM from a m ni mum
of three separate cultures.ell toxicity was assessed
by %total LDH rel ease after 24 hr incubation of 10 M
conpound in cell culture. For each conpound, three
cultures were treated with 10M conpound. Data is shown
in Figure 5. Exanple 19: Ames test for genotoxicity
The Ames test determnes the ability of a conpound to
reverse an introduced nutation in two strains of
Sal nonel I a typhi nurium (sel ected from TA98, TA100,
TA15345, TA1537, and TA102). (See for exanple
Maron, D.M and Anes,B.N., Mutat. Res., 1983, 113,
173-215.) Conpounds were tested at eight dose |evels
1.5, 5, 15, 50, 150, 500, 1500, and 5000 g/plate in
both the presence and absence of S-9 m crosona
fraction in two bacterial strains (TA98, TA102). After
i ncubation at 37 the nunber of revertant col onies was
conpared with the nunber of spontaneous revertants on
negative (vehicle) plates. Positive control plates
contai ning a known nutagen active in each of the
strains in the presence of 9 extract
(2-am noant hracene at 1-5 ug?plate) were al so run.
Data is shown in Table 28. WO
2009/137843PCT/U82009/043502 Tabl e 28. Gbnot00|ty Test
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8; 1.5-5000 Both TA98, TA102 Yes No positive response
NP10226 8; 1.5-5000 Both TA98, TA102 Yes No positive

W0 2®posrses NP10231 8; 1.5-5000 Both TA98, TAL102P(YEESING9/043502
positive response Exanple 20: hERG Bi ndi ng
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WE CLAIM 1. A nethod of treatnent or prophylaxis of a
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w@wpesnsed of Formula | or 11, or a phar naceut i B€l/U§2009/043502

Gf

acceptable salt, ester, prodrug or derivative thereof
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- (CReRb(CRcRd) I h, NCRP C P -
C@é&%&)?“ aM%ﬁ"F %%‘A%‘PCT/ US2009/ 043502 wher ei n Ra,
RR iRC; -RhlkyReq,-& B%d &h¢ RalRyid-BR,3L ECH(E.EQ alkyl)O-, -
e

i ndependent |y sel ect fromH Cl-C6 al kyI
a8 %y-CiomabiyDRal 0; RJ is H Cl-C6 al kyl, C]—| or

F R’Oaﬁijdz%tcﬁ‘wyé)@&@m is Cl-C4 al kyl or C2-C4

al kyl, C2-C4 al kenyl, C6-C12
aD{adﬂdwK are ch&@endenﬂ}léél]:et@fraﬂnkﬁyﬂo)tﬁ 0,8, SE'](SQZ-, CI2, NH, N(C;-Cs
aral ky1)0O-; t, w, y and z each = 0, 1, 2, or 3; X and
Xalkalf)ear}drﬁgﬁén(a)ently sel ect ed from a bond, 0, S, SO

Cg%s <§H'2F @fHBr N Gy (}@R%ﬁé@ o?{'ﬁ MTHI?‘Q)(F Moing cgb’)oﬁ
CC@@QH){Q@@)IQ(II;E6%2 afalklwl)NRmomasaNam@j(cl-Q alkyl), or

BT £ R e s el B s ehenavnty H or C1-C,

| paspend %&t}l' 14 1&&%&%&% al @}’ ICs aﬁ@go@l@ﬂ@ dRltwb MM groups may be

i ndependent | y or halo; or two M groups
nﬂakebéogeﬁkewﬁhd’gfetmf@rmwth Arb to form ONRw > Arb/0
ArbO%bNArb>O/ NRY

/
>:O Ar° >=O Ar N ArP >=O
~

NRu NRu u , NRY ,
NRW
b N / © ArP
Ar O AP / S N
TNRY O NR 9 NRY O,
X
Arb /\S/O
N AR
NR"  “Oor NR" ; and wherein R" and R¥ are independently H
C,-Cs alkyl or C¢-Cy; aralkyl; and
h=1,2,3,4o0r5.

2. The method of claim 1 wherein the compound is of Formula II and each G is

independently F, Cl, Br, I and f=0, 1 or 2;
aRpb cRd
_AACRR 1\ /(CR RY) \

—_— CRk

\/

B is ;
wherein R** &M 5P are each from H and R' is selected from H, OH or halo;

R™is C;-C4 alkyl or C,-C4 alkenyl,

(CR9R"), —

b

(CR°RY),
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NRUNRUNRUNRu 5 .../ ? "OArb Arb 0 ArbS --5...,\ 10

NRUNRUNRuUO 55 ArbArbS NRO or NRu; and wherein Ru and
woNooangrsendependent |y H, Cl1-C6 al kyl or C6- C12PGR/HE3099/043502

and h=1, 2, 3, 4or5 2. The nmet hod of claim1l wherein the

co our;)%T q Eu % and each G is independently
Fb ZeaF B, 1 or 2;
( &R&1dRe) art %Bgt)c{e% Rdoted frofaKddnd(&! @ﬁﬂ Bénm

wherein Ra-e p are each fromH
s s@EdFfC¢lohr, I-II NHzi TéRquaN@z @1+ E(Uiylm(élﬁk(ﬁN 6(O)OH,

Cﬁa&‘@@d@ i s o ROSREBRG R R oG Rg s Sy Tio™

g 2 ,wﬁérélﬁ eﬁl‘ﬂl R‘F,R Ghe, RBﬁmd Ry 1s|\d}a|8h indBeRdentNB, or C,-Cs
0(01 al kyl ), c&o )O(C1-C8 al Kyl ),
celkgl ang, ﬁ%ﬂhk@ lis m?@@@@l}w ﬂsea%oiz@ldlal@@r &VR\M prougp may be

| ach Rq, Rl., R, Ruand Rv is
ea(%%(l r%m%%vdt % n%r Cl1-C6 al kyI and each Rt is
[ nde ently H, C sC6 al kyl or Nw' M gr oups
RuN

rmyb tkento ; 3515Ar to orm N%Bbo Arb
/

oAf
ArbN uNRu055 NAfb NRO or NR“,

NRY , NRY NRY O,
X
Ar® Arb/\8<o
VAR
\NR” Oor SnRe O

_(—Z
<
éi;u
Sy

Py

&)}

Py

&)}

X

FORMULA A

wherein:

R'is H, F, Cl, Br, CFs, C1 alkyl, C(O)CH3, C(O)CO-(C, alkyl), CH,OH, CN, NH,, N(C .
alkyl),, OH, O-(C; alkyl), OCF3, S-(Cy.6 alkyl), SO,-(C, alkyl);

R’is H, F, Cl, methyl, CFs;

R*is H, F, Cl, CHs, CF3, CN;

cach of R* and R* are independently selected from H or methyl;

cach of R® and R” can be H or OH, or R® and R” can be taken together to form =CH;
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u ArbS/ "--...NRuO 3. The nmethod of claim1, wherein
the conpound is a conpound of Fornmula A R2 FORMULA A
wabwpe3i813 Ri is H F, d, Br, CF3, Cl_6 alkyl,PQX/0310bi8043502
C(0)C0-(C1L 6 al kyl), CH2OH, CN, NH2, N(Cl-6 al kyl)?2,
I?' 0- (Cl 6 al kyl), OCF3, S-(Cl_6 alkyl), S02-(Cl_6
ROSSHORF ). R2is H F. O, methyl, CF3: R3 is H, F d,
X is HO53F; CF3 CN, each of R4 and R4' are independently
sel ected fromH or methyl; each of R5 and R5' can be H

Y is Qff, NSO, rsNEKIORSHRCan be t aken together to form

; s Hor F; Yis OH NHSO2R7, or
R'is CN%I( INEE% R léara?ﬁq}ah kyl, 6 12 aryl, or C7_13
R® is Hr @l.kalkyl, QslzlasylHor Cl:@radkWyl , C8 12 aryl, or C7_13

ar I e e rma

orXah gf‘}e}?% éwﬂl/l%: & %éql?eq% }/orﬁwh hét%gfclé ngglte% ﬁ]ﬁ“ﬁﬁ%léngt hod of
| 2 1X wherein the conpound is a conpound of Fornul a
@ FORMULA B wherein: R is H F, d, Br, CF3, or
C alkyl; Zis 0, S, NH, CH20rabond R2 is H or
O—IRGYsHorF Xis Hor F, Yis OH NHSO2R7 or

NHE0) NHR8 5c1étfed ﬁor@lh@gr’éh )tbnsm@@.gbz aryl, or C7_13
ar al kyI R8 is H Cl_ 12 aryl, or C7_13

?Oiﬁf['“ E/CO: g o
m m

4. The method of claim 1, wherein the compound is a compound of Formula B:

FORMULA B

wherein:

R'is H, F, Cl, Br, CFs, or C1 alkyl;

Z1s O, S, NH, CH; or a bond,;

R’ is H or OH;

R°is HorF;

XisHorF;

Y is OH, NHSO,R’ or NHC(O)NHR®,

R’ is Ci¢ alkyl, Ce.12 aryl, or Cy_13 aralkyl;
R®is H, Ci6 alkyl, Ce.1, aryl, or Cy.13 aralkyl;
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WO 2009/ 137843PCT/ US2009/ 043502 or X and Y are taken

together to forma heterocycle wherein the noeity
W®G2009h&78wkt hod of claim 1 wherein the di sorderPCBUS2009/043502

depr ession. 6. The nmethod of claim4 wherein the host

been di agnosed w th sion. 7. The
Orxaﬁ’g% g?enc??%i rfo m%hqerpﬁgéc?%ggﬁrg% MO ni ni st er ed

_0lo 4/ host at risk of suffering froma depressive

é 8. The nmethod of claim1l wherein the conpound
inistered in conmbination with a pharmaceutically
acCeptable carrier. 9. The nethod of claim 1 wherein

the?%o”pqy%iedtéﬁhﬁ‘Sll‘i{‘tHé gﬁ €0hdifling QLI nat i on or

alter nat lon wt sec active agent.

§° >= g >= g° .

geeViavell

5. The method of claim 1 wherein the disorder is depression.

6. The method of claim 4 wherein the host has been diagnosed with a major depression.

7. The method of claim 1 wherein the compound is administered to a host at risk of
suffering from a depressive episode.

8. The method of claim 1 wherein the compound is administered in combination with a
pharmaceutically acceptable carrier.

9. The method of claim 1 wherein the compound is administered in combination or
alternation with a second active agent.
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