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The third histamne receptor -H3- was first described

as a presynaptic autoreceptor in the central nervous

system (CNS) (Arr BAGKGROUNBIORITHE MAEINEIANS3,
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Histamine exerts a physiological effect via multiple distinct G-protein coupled

receptors. It plays a role in immediate hypersensitivity reactions and is
released from mast cells following antigen IgE antibody interaction. The
actions of released histamine on the vasculature and smooth muscle system
account for the symptoms of the allergic response. These actions occur at the
H+ receptor (Ash, A.S.F. and Schild, H.O., Br. J. Pharmac. Chemother. 1966,
27:427—439) and are blocked by the classical antihistamines (e.g.
diphenhydramine). Histamine is also an important regulator of gastric acid
secretion through its action on parietal cells. These effects of histamine are
mediated via the H. receptor (Black, J.W. et al., Nature 1972, 236:385-390)
and are blocked by Ha receptor antagonists (e.g. cimetidine). The third
histamine receptor —Hs— was first described as a presynaptic autoreceptor in
the central nervous system (CNS) (Arrang, J.-M. et al., Nature 1983, 302:832—
837) controlling the synthesis and release of histamine. Recent evidence has
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Several indications for histamine Hj antagonists and inverse agonists
have similarly been proposed based on animal pharmacology experiments with
known histamine Hs antagonists (e.g. thioperamide). These include dementia,
Alzheimer’s disease (Panula, P. et al., Soc. Neurosci. Abstr. 1995, 21:1977),
epilepsy (Yokoyama, H. et al., Eur. J. Pharmacol. 1993, 234:129-133),
narcolepsy, eating disorders (Machidori, H. et al., Brain Res. 1992, 590:180—
186), motion sickness, vertigo, attention deficit hyperactivity disorders (ADHD),
learning and memory (Barnes, J.C. et al., Soc. Neurosci. Abstr. 1993,
19:1813), and schizophrenia (Schlicker, E. and Marr, 1., Naunyn-
Schmiedeberg’s Arch. Pharmacol. 1996, 353:290-294). (Also see: Stark, H.
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t erigyaid pNRinaa, fwhith esadstd shonenebirediicsatrid lower bioavailability
(see Rouleau, A. et al., J. Pharmacol. Exp. Ther. 1997, 281(3):1085-1094). In
addition, imidazole-containing drugs, via their interaction with the cytochrome
P450 monooxygenase system, can be targets of unfavorable
biotransformations due to enzyme induction or enzyme inhibition (see:
Kapetanovic, |.M. and Kupferberg, H.J., Drug Metab. Dispos. 1984, 12(5):560—
564; Sheets, J.J. and Mason, J.l., Drug Metab. Dispos. 1984, 12(5):603-606;
Back, D.J. and Tijia, J.F., Br. J. Pharmacol. 1985, 85:121-126; Lavrijsen, K. et
al., Biochem. Pharmacol. 1986, 35(11):1867-1878; Albengres, E. et al., Drug
Safety, 1998, 18(2):83—-97). The poor blood brain barrier penetration of earlier
histamine Hs receptor ligands may also be associated with the imidazole
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al., Eur. J. Pharmacol. 1999, 377:233-239).
We now describe a series of piperazinyl and diazepanyl benzamides and
benzthioamides with the ability to modulate the activity of the histamine
receptor, specifically the H; receptor, without the inherent problems associated

with the presence of an imidazolyl moiety.

SUMMARY OF THE INVENTION

The present invention is directed to pharmaceutically active piperazinyl

and diazepanyl benzamides and benzthioamides, methods of making them,

and methods of using them. The invention features compounds of formula (1):
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conmpounds of fornula ( {O 2004/ 037801
PCT/ US2003/ 033343 R1 NSK2) X R3 R4 (1)
wherein R1L is Cl-1o al kyl, enyl, C3-8

cycl oal kyl, (C3-8 cycloal«yI)Cl 6 al kyl, (C3-8 5
cycl oal kyl ) C3-8 al kenyl, &* (Cl1-3 aIkyIcarbonyI)Cl 8

al kyl ;

is Gand the other two i ndepen
f lwiegrein chl or o, brom) nitro, trifluoronethyl, nethyl,

nis 1 or 2; Xis Oor&@; one of R2, R3 and R4
ntly are hydrogen,

or_1-3al koxy; 10 G LQ
R"is Cy.10 alkyl, C3.s alkenyl Ca.g cycloalkyl, (Ca.g cycloalkyl)Cy.s alkyl, (Ca.s

cycloalkyl)Cs g alkenyl, or (C4.g alkylcarbonyl)C4.g alkyl;

nis1or?2;
XisOorS;

one of R% R® and R*is G and the other two independently are hydrogen,

fluoro, chlgro, bromo, nitro, trifluoromethyl, methyl, or C4_zalkoxy;

Gis LQ;

L is unbranched —(CHa),— wherein m is an integer from 1 to 7 (preferably m is

1 to 4, more preferably mis 1);

Q is NR®R® wherein R®is independently selected from hydrogen, C1.s alkyl, C3.5

alkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl
(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (6-9-membered
heterocyclyl)C1.s alkylene, and (phenyl)Cy. alkylene; and R is
independently selected from C. alkyl, C3¢ alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
membered heterocyclyl), phenyl, (6-9-membered heterocyclyl)C.5
alkylene, and (phenyl)C1.s alkylene; or

Q is a saturated 3-12 membered N-linked heterocyclyl, wherein, in addition to

the N-linking nitrogen, the 3-12 membered heterocyclyl may optionally
contain between 1 and 3 additional heteroatoms independently selected
from O, S, and NH;
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from hydrogen Cl-6 al kyl, C3-6 alkenyl, 3-9 nenbered
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(phenyl epen
sel ect aflefberedor 6-Ahigrhbered- Hiateﬂdcgdyl, - N&Be alkyfr)(@‘-@membered
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addi ti g
2 S USROG AR SEAD ng R fptnaly
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L;gsgi i ﬂéllo%netggf g al%?ﬁ% ot il nloC Rgé@%n@rﬁ%g@@lkyr
Orprﬁv@eﬂﬂ’i’ﬁ%@é\@ tH@EV@Iﬁ@@Rﬁ li&y hethyi( €lis @lo@blﬁé‘r&i(rﬁ‘l é/lmethyl and

nbered or 6-9 nmenbered heterocyclyl

weaam@ne@veaeh of therabone allyls aﬂwleé\eoau@ny? ﬁetGFOGBCM gycloalkyl,

ﬁergrbgfgzga?hg&é% g,éﬁ?%& 8‘{&%0 &%}/%&g@%ﬁgpgm%@vpand optionally

(C3.6 OS»(IHs‘ﬁﬁJt&N with BetweRhenshd 3(subetituentlindepelkybateselected
and (phenyl)Cl 3 al kyl ene-O, where each of above

heterochP)If'ﬂU?fﬁé?ﬁihYl ARihank Prlcy eoRipe. WP, bédroxy, and C13 alkyl;
RraEBRY o HeahL B o SR e e e

y sé uor onet
methbmeof, hal o, nitro, cyano, hydroxy, and Cl. 3 al kyl;
provid however that_when IS meth [

. G t »
pl peri dife I‘Vﬂ‘ﬁﬁ'ﬂ 0feéﬁtresmaém?@aﬁwl&or%rﬁ%sqﬁ%%mpﬂsmg a
lﬂ}d‘?* [’Fcﬁ{‘é{rlld a Fn%%éﬁﬂ Ilgeﬁﬁé h%lcg brnel\r and
ocyc y and ary e mn

, groups nmy eac epen

anueﬁmdsa)fajrépariwbsfdrtmmanhgvsudin dmhpestiorns. aAd:dBnposmon of the

S L%rq\%rlwt}ounerr})tafl furqﬁlgrp inc u%rc]atr%grest?mla%%n%dcompound of the invention, or a
combination therapy (combination formulation or combination of differently
formulated active agents).

The invention also provides methods of treating certain conditions and
diseases, each of which methods includes administering a therapeutically
effective (or jointly effective) amount of a compound or composition of the
invention to a subject in need of such treatment. The disclosed compounds
are useful in methods for treating or preventing neurologic disorders including
sleep/wake and arousal/vigilance disorders (e.g. insomnia and jet lag),
attention deficit hyperactivity disorders (ADHD), learning and memory
disorders, cognitive dysfunction, migraine, neurogenic inflammation, dementia,
mild cognitive impairment (pre-dementia), Alzheimer's disease, epilepsy,
narcolepsy, eating disorders, obesity, motion sickness, vertigo, schizophrenia,
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thereof. The invention also features a pharnaceutica
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bi pol a I sor

mani ¢ di sorders and depression,
wedn H; astagdnist aridsacministering ae@l@ﬂv eifeativ dosel of a
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claims.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides phenylpiperidine compounds useful for the

treatment of disorders and conditions modulated by a histamine receptor.

A. Terms
Certain terms are defined below and by their usage throughout this

disclosure.
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allergic rhinitis, nasal congestion, and allergic
congestion. In yet another embodi ment, the disclosed
conmpound§ Usgy hsseins €ea-i dwaeraceramdrtaare)mteg&rshmfers to a radical

doedgind BoiEk B3 3hhS RRRalety FPLEARES £rs Benotes a

j oradiday cehfedtingvig 203 cafbon dlekisot ransni tter re-upt ake
bl ocker, such as a sel ective serotonin re-uptake

i nhi bi td8 U@S@hﬁﬁ'@f““ﬁ'%&ﬁ slpgen’ishallseean grineyvalent radicals of
oaRE Sor RS SBLAEEARIBRIOE ) P 21T Al e (20 oFTTM

par oxet As eas(aﬁ’mélrélﬁl\/bheahe&na‘mk@/l"yWhEtHele,seH@loﬁ@ ®r as part of a

S HLAUBIAT Aral AT NP SaiaaBd hiaachash asiigled csrbon chains,
dos sy XERIS B rod e B SBRARET Lt OB UE Bl By,

cl 1aobmtyl 2B CHETA| LEthyDE:_Eé@WI RIRdGNe Gke Tl &S/6NE@NeTisted, “lower”

AT R R N O —

noghAS RS BYerd )] 39% H?h%ﬁ%é&‘bﬂgmﬁp, Eﬁéﬂ’és?fﬂet‘ﬁg[]ou t(nCHz

ternms are define usage thro
t mtbyienes(eﬂ:lds-&mz ar pvmpyl@m/(a:%mgomz@ﬁ:y) UsaDea8/om33343

As sed her ei ere.a a . are integers

refgrs %”39%8(%81 u@Sﬁ%%ﬁersef'P%ﬁga% Ic%{}ag' 23” an

t I

c RSOGO WEh ot Ko XA Bradei oI WS filond to
'Harm a @ar%onanaﬁg@m doghlel bontk such@msqwapenyl, bainyslpentényl, and

> LR pferob B S 12,80 RS A5 e o

padttachinent 16 WS Fédt o e BHAMGIle)SIBAIN sp’ndrbes, & masﬁﬁtted by allyl,
and branched saturated carbon chains. For ‘exanple

al A thednuwhie Hond @rbeadeds tharefase ay Ieasp atphya (if not beta gamma,
| SQBY %0 We ofdh ¥hdical.

As used herein, “alkylidene” refers to a saturated or unsaturated,
branched, straight-chain or cyclic divalent hydrocarbon radical derived by
removal of two hydrogen atoms from the same carbon atom of a parent alkane,
alkene or alkyne. The divalent radical center forms a double bond with a single
atom on the rest of the molecule. Typical alkylidene radicals include, but are
not limited to, ethanylidene; propylidenes such as propan-1-ylidene, propan-2-
ylidene, cyclopropan-1-ylidene; butylidenes such as butan-1-ylidene, butan-2-
ylidene, 2-methyl-propan-1-ylidene, cyclobutan-1-ylidene; and the like.

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
ether radical of the above-described straight or branched chain alkyl groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.

As used herein, unless otherwise noted, “cycloalkyl” shall denote a three-

to eight-membered, saturated monocyclic carbocyclic ring structure. Suitable

8
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atons. "Alkylene" refers to a bival ent hydrocar byl

group, such as nethylene (-CH2-), ethylene

( e@glﬂ;m}bﬂzmplude qycwwwha:yplo@mdzmwementyl,melo&,@an cygigheptyl
use erei unl ess ot herw se noted, "al kenyl" shall
n@gﬂ%}’ﬁ 00, B{Lyl ene group with at |east two hydrogen

at oms 1P| seERerdid, infesBiotheiisd RotedD“dyeloalkenyl” shall denote a
car bon- car bon doubl e bond, such as ﬁropenyl but enyl

pdhieenio eighhtheseberad, nadialy ungatar ynorg%/@bc,u@rmcy@hc ring

i B AT S BB g st
a'éx‘ﬂl*npleéﬂh@ldd'@&:y@@h@k@nﬁO@}d:la}fedmmscyctohbbmm/l (Dyeloat:tenyl

| east al pha (if not beta, ganma, etc.) to the open
r &YFloREx- 120 dmnylarditheik®i n. " al kyl i dene” refers to a

sat ur at U en@%ﬂbgfn?ésg theRﬁ?@ﬁQﬁeﬁ “ I” \@/‘fg%lhte;f&ht%i dhrBbcyclic

cyclic rocarbon radi cal”’

r egroratic goupsosUthoaopieenyhtreaphthiyi, cnnctiih\e |d<arré)ixzaiebbnadicals include
atom of a parent al kane

e or al e, The
d APEalen e (ot Walsh e brafeiphlY et by R giscsbe phen-1,3-
le atomon the rest of the nolecule. Typical
aI lidene radicals include, but are 25 not limted
to, et hsswsedberin, untgsgl dthiemése nated, faralkyl” shall mean any alkyl

pr°B§g§éB§ght%?”¢ﬁ inBh 817 iR St ES Beny) nphthyl, and the like.
' mat élfewo'f gﬁdﬂﬁlls P\‘&Lﬂ{é Ban2yl, iph @ﬁét tyI and phenylpropyl

propa 1 dene, "cycl obutan-1-y and
t he |i kis uged herein, heﬂ@srpthawvleggoadhéqam@@dw”tséwll mean any

| k hal | he
o B s YB3 25 S B el g o atoms,
OriAYRS skétefon rirfy &Xrﬂ'@%' f.tha'ehibdtyele 8 Bdded Or sﬂilﬂpbmycllc or
sec- but oxy, t-Dbutoxy, n-hexyloxy and the IiKke.

usEdyciiegsoun. Aresecystehaayibesatigatad, unéwr@ﬁ&ﬂkpama"y

sy R, Br ARlBRr ERn RS o Brasay ik akg
2084(d2REPO1 sP&di fl@éﬁé)@@lé%aﬁaéae pRsapbenzyil, nndiam&& and biphenyl. A

cycl opropyl, cycl obut cycl opentyl, cycl ohexy

cmrbﬁ@mmayme&y@%f@@ﬂw thato@rm&armrb%hyc{mg%@ ssuch as
Ot 8y RalP hefbmethyC bAGsEBIVAs pritRldd Sl88RhEretherein.

As used herein, unless otherwise noted, the terms “heterocycle”,
“heterocyclyl” and “heterocyclo” shall denote any three-, four-, five-, six-, seven-,
or eight-membered monocyclic, nine- or ten-membered bicyclic, or thirteeﬁ- or
fourteen-membered tricyclic ring structure containing at least one heteroatom
moiety selected from the group consisting of NH, O, SO, SO, (C=0), and S, and
preferably NH, O, or S, optionally containing one to four additional heteroatoms
in each ring. In some embodiments, the heterocyclyl contains between 1 and 3
or between 1 and 2 additional heteroatoms. Unless otherwise specified, a
heterocyclyl may be saturated, partially unsaturated, aromatic or partially
aromatic. The heterocyclyl group may be attached at any heteroatom or carbon

atom that results in the creation of a stable structure.
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Sui tabl e exanpl es include cycl ohexenyl,
cycl opentenyl, cycl oheptenyl, cyclooctenyl
cycl oh@xem;sam reogbcyalid hetarobydlie. grospsisat imduae pyrrolidinyl,

EOBpnAV R RD st wazATYY AN iR
(ngg%% idiih Mb] 5&619\' Sﬂézdlﬂmw61&(?]xe\z@)‘llih§dd%oxé@olghﬁwt@cﬂ?l

I s” preferably iyl may
altlsladlazokyhdhlaxotadmyi; gslothlaaolyils @@tlmgz@ndmyl Uisirdstetrahydrofuryl,

gf;@gm E?g@gt elyh ol gﬂ{ yx%f @pgl@% r@uggggﬁgéraaﬂlw | 2095 BibRridinyl,
n@@k&bﬂrrohaﬁﬂ'l ?Qxézépﬁ'ayl e etfﬁe)(a‘hyar(ﬁjepirglllénplpaﬂlehnyl

benzyl’, I\E henét hyl , and phen | propyl .
heyeidy, m@gyn@w h@yramyl @aﬂ@md inylg avm)%zy@yl yietraéwgrqpyranyl

ey Py SR ROPl R Bfohiel bR

g Irtmbm&phbmrm tﬁfonﬁcbr’@ﬂ@tmyl fsutﬂlmdeamimwmr@lmyl sulfonsed,3-dixolane
S | I C Or rrcyclic
mapcbistrehyaiond dciowstsianyl aﬁ@@nybawtﬁﬁazp g daetana dairanyl

Y %?%ﬁﬁ&k%,@%”@%@?ka?éﬁﬂﬁ FHHENEL s s

i ncl udergrexayiple behand Q is ammyﬂa,’cedaﬁdl Dimenerered Ninked
carbocycl e nay have ubstltuer%t]s t hat a{e not

rheﬁwcwglyh Q beeessasly sRHRRAL leagt ONeIirggen n%nf‘a {%%Prbon
OﬂtBH\s {eﬁsr OWyBﬁglzébsg\’méfeeQ% "a%@ed é/'éﬁ@ﬁefé%@}dl‘yl the carbon

€SS 0 rwse note the terns "h
hrsetbmscmmnéying limked tdnd-;tlersp%jnybmze@ambvmieddhe went ring (and
t hree-, four

eltﬁﬁtcpﬁ?fﬁﬁapébb%ﬁ@@y%lm%y bﬁlsﬁe’ Slfﬁh ?Seﬂn Ijl%qﬂﬂ,yl] Were one of the
bi C¥Ebh GtorRs htaE'HeTe‘ﬁer@pla%dfvﬂﬂf hig® 9eﬁen‘oer ed tricyclic

ri ng structure contal ning | east one heteroat om

noi ety Iaqjmxarddemmpiarhblogchmbetem@{@b ingluste penztbiazolyl,
oanRaRr YV SRES R o g e B SR Eidb, fuinBlingt quinolinyl-N-

he&@dé’%ﬁaﬁ m%o%@ﬁfbllhglnﬁsoqhm&lﬁweb@ﬁhﬂddmylweht@yranyl
het'er ocycl y contains between | and 3 30 or between 1

aniddalizia] bemﬁu%@mmgﬂwn@oumﬁne% cipngrlinyli g@inoxalinyl,

Sﬁgal i 'lilf?xrrol&f)hﬁ%lt f%rgb?/’ i ﬂ?y §§tf|5‘|ro ?c}g?ﬁ@hglam%ﬁ 1-
h%}gyﬁamgl)ybr mm{qm aﬁwrn@m;@t tjmyhecﬁlsahdalyy dﬂWchqamemllnyl (such

or “car bon mthat results int ece |tl
stahBe- @mydm-@ﬁ)@(o -quinazolinyl), tetrahydroqum nyI @suc as 1,2,3,4-

tetrahydroquinolinyl), tetrahydroisoquinolinyl(such as 1,2,3,4-
tetrahydroisoquiunolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl,
benzofurazanyl, benzothiopyranyl, benzotriazolyl, benzpyrazolyl,
dihydrobenzofuryl, dihydrobenzothienyl, dihydrobenzothiopyranyl,
dihydrobenzothiopyranyl sulfone, dihydrobenzopyranyl, indolinyl, isoindolyl,
tetrahydroindoazolyl (such as 4,5,6,7-tetrahydroindazolyl), isochromanyl,

isoindolinyl, naphthyridinyl, phthalazinyl, piperonyl, purinyl, pyridopyridyl,

10
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pyrazolinyl, imdazolyl, imdazolinyl ,
i m dazol j dj nyI oxazol yI oxazol i di n'%l/ , 1soxazolinyl
i sounazlipyl, tetrahyaseqyinoling rthianoiny|, yhienepyrigyh thignejiienyl,

i sot hi azolyl, |sot|IQ|azoI|d|nyI furyl, tetra hyd rofu

Nﬁ(a azONy| , piperidi nyI pi per azi nyl
yI \ 2- xop| peridi nyl,
rolid/nyl% oxazeu|nyl azeplnyl,
inyI, -\i eldlﬁﬁ]}a’?H@%{rldyl,

N- oxo- pyrlsdyl "pyrazi nyl pyri dazi nyl ,

tetra f%@bmpla@b’tfn@ydﬂw heteric@YICROY Bupk h&NE aﬁbfcﬂlnyl phenoxazinyl,

t et rahydrot hi opyranyl sul fone, norpholiny

t mhansezpibrheppt hlammcbrﬁﬁrbmlylnpemymdfra&.nihenanthrolmyl carbolinyl,

I xol ane 10 and
tg%%n%nypiﬁ%rﬁ@% i en dlqhé IIg{aoxanyl
i sot hi azr@Ifembmhéterddycl@d grwips itidhide armrbhohrtyr itliaimoypholinyl,
triazolyl, tetrazol yl, azetidiny| and the like. For

exRIRRNIANYIWpiRrERZO, PYEOYdINYL RYEIdinyl 0 yriskh PyEalyhimidazely!,

h

nﬂ@gg@%&a&oﬁﬁgﬁggﬁ Pékép{gp@?@éﬁé go;éazelﬁﬁ-@ﬁ adz%'ﬂamw indolyl,
V\hsmlad@yl shiazdlyis thibdiazohg| quinblirtydrisoydhglinyl, tih2,3e¢kr bon

prts HRUTORWBOWH b A YOO B Are BB idadolyl
TR Bp T ONE PR R mEN T, Rifrin adiazoly,

het erocycl yl s incl ude
benzoxazi nyl ,

qui nol i nyl , quinolinyl-
nyl, isoquinolinyl,
indolizinyl benzofuryl

. t et/r ahydr oi sog
ben2| m dadal yl , amjanzopyr XAy

chr onon marin noI in qui noxal | )
i ndazm/&r use@ﬁer&% '%ﬁﬂo ew%fﬁﬁe@p H;ﬂte(@uaﬁ%/e&gcyclyl alkyl” or

fﬂp%@%ﬂ e((jililegé ?IIB ﬂ{a%n& l@% l?ﬁj%lﬁﬁ/étl)cutearvvﬁha

di h@tekmmlylrgmom wlydere(rsthemetamcycly-alkyl group is bound through the
( slioh Padior s TS 580 la F S radler ! ISeple Sxamples Of
t ﬂét@%ﬁ%lﬂ'—é@ﬂ ‘ﬁr&%é lﬂﬁiuﬁéuﬁth‘t &8 nbt ﬁn{l"ceﬂ“to piperidinylmethyl,

t et r ahydr 0i soqui unol |nr benzi sot hi azol yl
b gpyriofidingtnaethyl, piperidioy edzyl r@qperazhmyhn@mulr aza:olylbutyl

DRI RABYEEY pyrBIr R SR B R R TR

di hydr oyeeact paieila@@vdup is "substituted” (e.g., alkyl, alkylene, cycloalkyl,
aryl, heterocyclyl, heteroaryl), that group may have one or more substituents,
preferably from one to five substituents, more preferably from one to three
substituents, most preferably from one to two substituents, independently
selected from the list of substituents.

It is intended that the definition of any substituent or variable at a

particular location in a molecule be independent of its definitions elsewhere in
that molecule. It is understood that substituents and substitution patterns on

the compounds of this invention can be selected by one of ordinary skill in the
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i soi ndol i nyl, naphthyridinyl, phthal azinyl, piperonyl,
purinyl, p rldopyrldyl 10 WD 2004/037801
PGt tsponEl@eampeunds that ase ichgmicallytstabigdanstiiah 6an gl readily

| Vel e R TR el ] PR R MR s gy Pdp sot ot

griestesn.i ncl ude acridinyl, phenoxazinyl, phenazinyl,
phenot hi azi nyl , carbozol yI per m ni di ny

phenant Unden stendardfaseendigture ugedwtiwﬁwhﬁtﬁﬂ@ﬁ@usclosure the
t I

Pt'gﬁﬂsntéﬁ Eg%fioaed?r@r@er} HE? phétléﬁ suf%glgﬁé r|§ﬁ %@‘ b‘:éldQ‘ertc Iféffllowed by the
pl macmtﬁumctm:an@rtawarwdihe mimtrcﬁlatmchmle,nt pThumfdr e>|yzhmple a
py, 0 i mi dazolyl, oxazolyl, isoxazo
ac{ﬂhéﬂﬁwwlgﬁzf@ﬁyo@k ) rubsiant sofeps e greur of m%fyrmuia

i ndolyl, isoindolyl, thiazolyl, thladlazolyl
quinolinyl, isoquinolinyl, 1,2,3,4 10
tetrahydroqui nolinyD, 1,3,4-trihydro
4,5,6, 7-tetrahydroi 374
benzoaxz IyI benzt
tetrazol her ei n,

unless 0 hGYMA not ed,yt he term "het\ereeycl yl - al kyl "

or "heterocyclyl-al kylene" shall denote any al kyl

group slhstdrmiisatjest’tds usetihdreine refegsctioydn gnimad, preferably a
wherein the cly-al kyl group is bound thr
+ Barigal, osh Prereanlica Pl Bdiashesh B et o Fédfment,
b REN RionBH xpRlifepxanpl es of heterocyclyl -al kyl

groups include, but are not limted to

pi peri dTI'nfgztefm fhlwrapept}oallwaﬁecwa amphm” as used herein, means that

pi %ﬁ{){ngﬁ' ﬁyﬁJq‘ta’ ﬁemﬂ%uﬁggp?zphg ?ﬂg%al %%llg#ﬁ)né biological or

aﬁﬁetji&ﬁ‘mdl rd!sﬁbongé |N‘8Qi@s@e Bpstee éhﬁﬁal%%%éﬁthat is being sought by
"substi tuted” , k aIk | ene, cl oal kyl

ard reselaéctf@ro@@nmﬂarh @ﬁ%ﬁ@ﬁirdppsor of ﬁﬂter@“a@@mumlqm?dudes

o féo T N ot 458k o R S PPt e koo o

sudisérderibeing. tremed. preferably fromone to two

substituents, independently
s used herein, the term “Composition” is intended to encompass a

inolinyl,

product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

Abbreviations used in the specification, particularly in the Schemes and

Examples, are as follows:

DBAD = Di-tert-butyl
azodicarboxylate

DCE = 1,2-dichloroethane

DCM = Dichloromethane

DEAD = Diethyl azodicarboxylate

12



W@ 2004akise1 at a

10

selected fromthe list of substituents. 25 It is
intended that the definition of any substituent or
particular |ocation in a nol ecedBUR®03/033343

i ndependent of its definitions el sewhere in that

nmol ecul e. st ood fh.q'f QuhetiLm?an nd

subst i t uti|dMpat t er ns=on Nsdlmﬂ’&bﬂﬁ@fﬁ@met hils

i nvention be—setecte gipary—skill in

Lhee" 11 Vo R, o3vebs PR BEABT LY T,

provi de cqmpounds that ar|e f'ﬂﬁf@ cally stable and that

can be regdily synthesiZed by techni ques knoywn in the

art as wel{IDME t hose ﬁethdld%-dﬁﬁethpﬁwthanﬁer e| m. Under

st andard repctature_—ts 1t nout kt—s—ei-scl osur e,

the 5 terrfitll porti on of‘tg t@@%ﬂ&ﬁﬁ’t@% side|chain is

descri bed [[pmsh T ol | awed fipnhdihigsultidec ent

functionallity toward{the |point 'of attachment. |Thus,

for exanpl|®Ta "phensl (3IRgdn semperzdlrey| ) "

subst i t uerfe=+rgefers—tp—a—group—-oft—theformita—O (al kyl

| al kyl NTER The tel sJEjeMamgs? used hereiln,

refers to JEganimar, [pref at, %t

preferably a human, who hggmgebebr?%tehga&gj ect of

treat ment ,| THfbservat [ an QqiTetrgpgdioftman. The term

"t her apeutically—effecti Ve ampunt” as used hetein,

nmeans t hat am)unt of active conpound or

phar maggut i ¢a)) ?8 ER4sthat elicits the biological or
re

15 nedi ci nal ponse in a tissue system ani nal
human tTied inventien featemsgiimipyurads efSfeanalze(l):
veterinarian, nedical doctor or other c]inician,
i ncludes prevention, |nh|b|t|on of gnset, or
all eviation of the synptons g | sease or
dlsorder being treated. As sed herein, the term
"conposition" is intended to|enco 5 a 20 product
conprising the specified ing QgLEé% the specified
anounts, as well as any uc ich results,
directly or indirectly, om conbi nati ons of the
specified ingredients in the speﬁgfied anount s.

or

whi ch

()

wherein

R'is Ci10 alkyl, Cs.s alkenyl, Cs.g cycloalkyl, (Cs.s cycloalkyl)Cy.s alkyl, (Ca.g
cycloalkyl)Cs.g alkenyl, or (C4.5 alkylcarbonyl)C1.g alkyl;

nis 1 or2;

XisOorS;

one of R%, R® and R* is G and the other two independently are hydrogen,
fluoro, chioro, bromo, nitro, trifluoromethyl, methyl, or C4.salkoxy;

Gis LQ;
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1, 2-di chl oroet hane DCM = Di chl oronet hane DEAD =
Di et hyl azodi carboxyl ate 12 WO 2004/ 037801
PCTisUsboas¢ieRB3d3H. ) pvivherginhnds aptimigpacoand de 7DVAP =

QR RS B B Rciest fram BcroBRRcPze A, Coo

Di et hyigaHi, BcodRemBEred Ba®BCYEIYIPSL A erﬁ—‘nbélFE& heterocyclyl

Triethylam™ne TFA = Trifluoroacetic acid

Tetr ah;(grefembaﬁ -9Bor Ténpemhesed hetaragysiyl), cnheﬂwbt(ﬁr%membered

oMU oy ETHELS Bilerie, o (oRLATIER) lyiEnBPande i

independently selected from Cy.s alkyl, Cs.6 alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
membered heterocyclyl), phenyl, (6-9-membered heterocyclyl)C1.s
alkylene, and (phenyl)C+.s alkylene; or

Q is a saturated 3-12 membered N-linked heterocyclyl, wherein, in addition to
the N-linking nitrogen, the 3-12 membered heterocyclyl may optionally
contain between 1 and 3 additional heteroatoms independently selected
from O, S, and NH;

wherein Q is optionally substituted with 1-3 substituents independently selected
from the group consisting of hydroxy, halo, carboxamide, C1. alkyl, 5-9
membered or 6-9 membered heterocyclyl, -N(C1.s alkyl)(5-9 membered
or 6-9 membered heterocyclyl), -NH(5-9 membered or 6-9 membered
heterocyclyl), -O(5-9 or 6-9 membered heterocyclyl), (5-9 membered or
6-9 membered heterocyclyl)Cy.3 alkylene, C1. alkoxy, (Cs.s cycloalkyl)-
O-, phenyl, (phenyl)C4.; alkylene, and (phenyl)C1.3 alkylene-O-, where
each of above heterocyclyl, phenyl, and alkyl groups may be optionally
substituted with from 1 to 3 substituents independently selected from
trifluoromethyl, methoxy, halo, nitro, cyano, hydroxy, and C4.3 alkyl;

provided however that when R'is methyl, G is not piperidin-1-ylmethyl; and

wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl, cycloalkyl,
carbocyclyl, and aryl groups may each be independently and optionally
substituted with between 1 and 3 substituents independently selected
from trifluoromethyl, methoxy, halo, amino, nitro, hydroxyl, and C1.3
alkyl;

or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide

thereof.

Preferred compounds of formula (1) include those wherein:

14



wherein R1 is Cl.10 al kyl, C3_8 al kenyl, C3_8
cycl oal kyl, (C3_8 cycl oal kyI )Cl 6 alkyl, (C3.8

W@ Y@l /030sky | )C3_8 al kenyl , or (Cl_8 al kyl car bongt7/032083/033343

10

15

20

25

30

alkyl; nis 1 or 2; 10XisOorS one of R2, R3 and
R4 is Gand the other two independently are hydrogen,
fl uoro,(@Riddd, brono, nitro, trifluoromethyl, methyl,

g&?ﬁs%é%é%%&%afk@ @%f&i%qlﬁ?&%@%ﬂd?%@?# wherein m

is an | (@b Bdes bfdaremed co g?lky|Q i's NRBRO wherein R8 |s
|ndependently sel egted fy hydrogen, Cl_6 al kK

e
al eny1 (9919 GFER DB G00T) S, PIGRTY PRST FGNARR’ 1S C)
het er oc, I G(preferably 5-9 or 5-8-nenbered
heteroccé I? 'phenyl , (6-9-nenbered 5

het er oyl )d l)rﬁﬁraﬁcladacﬂ(y(@H@) —antlefeihemid aCint6gat kyinehin 4;
and RO @3 |n8ependently selected fromCl_6 al kyl,

C3.6 al W? 629 nembered car bocyclyl, 3-12 msnbered

het

het o OG5\ |o 4 BAGFRLANL e P ogenton el Rderocyci

al kyl er(e) deubﬂheﬁeﬁl Qr@]lns@batlmécépzperldmylmmg:epargl azepanyl
d .3- 12 d N

mi% P ioisoaiffT oy PO T SIS nthiomgrpholiny,

B’ﬁfm d heterocyclyl may optionally contain
betvvee ahd 3 additional heteroatons i ndegendentl

seI ect ) Qfis unsabstig,tedrtiazapanyhezepany), morppelinyhal | y
stituted w 1-3 bst i t ts Ind dent |
s arearutioSattingin2he WPSiC L P PREREr “hyar oxy,
haI 0, C@&SYBausHtLER, QGkeGefddidd froﬁr IQ rdmgn é’rbzﬁnyP N-phenyl-
menbered heterocyclyl, -N(Cl-6 a@dé 5-9 nenbered or

6- Wpatazin et 3 fetrigzaspinoit pdeayh fedioea-8cpza-spira4.5)decyl;

H‘Z?‘ngﬁ@)&g %%%@é{\g éét?.l@g %jjgf $n %@1 8 %e er eﬂ%% aziridine, 1,4,7-

heﬁn@k@qwcéyé Lidododd deyrles trdazdhittirte, all- !slﬁmyyl 1(%;3-thiaza-
cycl oal k 20 0-, phenyl pheny I 3 al kyl ene, and
( pHURf# ecgarhﬂ@ﬂeeﬁgle@dma,‘,é@aéboxy ic acid diethylamide, 1,2,3,4,5,6-

hexahydro-{2,3'}bipyridinyl, 4-(3-trifluoromethyl-phenyl)-piperazine, 2-piperazin-
1-yl-pyrimidine, piperidine-4-carboxylic acid amide, methyl-(2-pyridin-2-yl-
ethyl)-amine, {2-(3,4-dimethoxy-phenyl)-ethyl}-methyl-amine, thiomorpholinyl,
allyl-cyclopentyl-amine, {2-(1H-indol-3-yl)-ethyl}-methyl-amine, 1-piperidin-4-yl-
1,3-dihydro-benzoimidazol-2-one, 2-(piperidin-4-yloxy)-pyrimidine, piperidin-4-
yl-pyridin-2-yl-amine, phenylamine, and pyridin-2-ylamine;

(m) Q is selected from diazepanyl, azepanyl, morpholinyl, piperidinyl,
and pyrrolidinyl, optionally substituted with between 1 and 3 substituents
independently selected from hydroxy, halo, carboxamide, C1. alkyl, 5-9
membered or 6-9 membered heterocyclyl, -N(C1. alkyl)(5-9 membered or 6-9
membered heterocyclyl), -NH(5-9 membered or 6-9 membered heterocyclyl),
-O(5-9 or 6-9 membered heterocyclyl), (5-9 membered or 6-9 membered
heterocyclyl)C1.3 alkylene, C1.s alkoxy, (Cs.s cycloalkyl)-O-, phenyl, (phenyl)Cq.3
alkylene, and (phenyl)C1.3 qlkylene-o-, where each of above heterocyclyl,

phenyl, and alkyl groups may be optionally substituted with from 1 to 3
15



each of above heterocyclyl, phenyl, and al kyl groups
may be optionally substituted with from1 to 3

waamgnssaent s i ndependent|y sel ected from PCT/US2003/033343
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trifluoronmethyl, nethoxy, halo, nitro, cyano hydroxy,

and Cl1_3 al kyl; provided however that when
meubgtifuests independepiy selpated-fomtitiyoromaiiayl, Q@thm@/r &glp, nitro,

each of  t b . al kyl ene, al kenyl,

he“tyé‘chD}é%P& %ﬁﬁpaél%{ﬂ car bocycl ylI , and aryl

groups (ARQ r%asilbsb&ntedlmﬁé@wﬁtitwerﬁmﬂ)n@;wm@al5 9 membered or 6-9
substituted with between 1 and 3 substjtuents

|h m@mhewr@@mﬂ@wp selertad ﬁr@nnu dveigt myrimicd; fyspdy thiofuryl,
o DA ol B o,

S Cﬁer&ﬁrﬁIC@ZOMU Ziexobémmmfazo@i e(fdraze@l)ﬁhtgmjkmase,dbtrazolyl,
formul a i ncl ude those where ﬁ% 2004
5ye ikieds

37801
pdirazehi /ecﬁfi@éﬂ@e trigyolyl, i(yriclyl cRygli cgﬂwyﬁnd pyrrolyl;

(prefer (c) Rl is branched CG3_5 al kyl;

(d) onegzp‘ﬁgaﬂg&ﬁﬂd R4 is G (preferably one of R3

and R4 (lp$R§)ls h§idioglenR4 is G (f) L is unbranched
wherein mls an integer froml to 4; (g) L

|s -CH2( )&fﬁ%el%k saturated N-1inked
ni trogepy RORY @‘\é&]ﬂ%ﬁtd’i@& %‘?%GMé’t’itM{ed phenyR 1S substituted

or unsubstitute erid i azepanyl, azepanyl,
10 deca(ls)'&?@r@o‘aulndependentw arewpeaﬁxl nyI pyrrol i nyI

pyrroli i ormr inyl, or rmrphol inyl; (]) Q
IS unsu@)s Ugg} EHPJQ Iﬂ azepanyl , norpholinyl,

decahyd(wlr\éw R%lalfé‘et?fy}" p| peridinyl, or
pyrrolidinyl; substit ut ed Qare sel ected from

N- (CL_6VARRy$ ;phep@dafz@mwhenyl phardymemimerad geprgfia jieterocyclyl,

\ﬁh%eﬁ;ig?’é?pgﬁygg él ﬁﬁ,ﬁc} %%tgg}c?(pﬂly |s) o@onallg substituted with 1-3
”Usﬂméﬁt@ﬂts saRicta frofn mBtiXyNRydrekedidld, hitrontyano, trifluoromethyl,
A2 %'1 gglkyll; ks

(w) R? is selected from substituted or unsubstituted phenyl, pyridyl,
pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C1. alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,

(tetrazolyl)Cy.¢ alkylene, tetrazolyl, (triazolyl)C+.s alkylene, triazolyl, (pyrrolyl)C+.6

élkylene, pyrrolidinyl, and pyrrolyl;

(x) R® is substituted or unsubstituted pyridyl;
(y) Xis O; and

(z) combinations of (a) through (z) above.

Examples of compounds of the invention include:
(4-{[Ethyl-(2-methoxy-ethyl)-amino]-methyl}-phenyl)-(4-isopropyl-piperazin-1-
yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl}-methanone;
16



tri oxa-10-aza-cycl ododecane, thiazolidine,
1-phenyl -1, 3,8-triaza spiro{4.5}decan- 4-one,

w@eensdne- 3- car boxyl i c aci d diethylam de, PCT/US2003/033343

10

15

20
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30

1,2,3,4,5,6- hexahyd ro-{2, 3" }bipyridinyl,
4- (3 trlfluoronethyl hegzlé Eﬁpera2|ne 2 pi per azi
2041Azepanpivimediyhehepylp B -mrw)om?raZén-acylhmethanone;

AR o

cmm?pb@brawm -yl?i {4- lvﬂorﬁbl@llrpwmwhyaphéﬁyl)-{‘r&ethénone
i ndol - 3-yl)-eth am ne, 1-piperidi

L S Bipbr A7 Aoy i iTgr ety pibendn-1 yImethyiy phenyl)-

2(p|p yl oxy) - pyri m di ne, piperidin-4-
pyrle'h ag' ﬁe am ne, phenyl am ne, and

panBimﬂyb-ﬁrpyéf@zmnWI) %{(@Fthfl@)nomahquni’(WIémmm) -methyl}-phenyl}-
di azepanyl|, azepanyl, norpholinyl, piperidinyl, and
pyrrol |faﬁmﬂn0n8pt| onal |y substituted with bet ween |

R L U T R e N b T
or 469@th3&awbmo&deﬂwt—phem5?)c (4yispprayyCp _g@razmyll yl)Hasthanone
manbergghor 6- menber ed heterocyclyl), -NH(5-9

menber SN¥OE0QMAENber ed heterocyclyl), 30 -0(5-9 or
ﬁe@b%ﬁf’@%ﬁ@hﬁﬂﬂﬁbﬁbb&l)éﬂé‘&p%mlﬁ?ﬁé@%rpq y@ rﬁethanone

het er oc al kyl ene,” C1 6 al
(C3.6 dybydmbhwmjeo phenyl (phenyI)Cl 3 aI kyI ene,

2@(9‘1()?8‘&?35%9 ?%o%ﬁ%—%%%ﬁl&-%—l(kﬁt eyg r%(;ﬁ%@? R‘&{? %zﬂﬁ YEyll-methanone

opt i onadihyddhmrigeuted with from1l to 3 15 WO
2004/ 0378 1 PCT/ US2003/ 033343 _substituents
i iddgepmyt- pspeg@zledrﬂh(&mfphelnﬁ-ﬁwmgtmdwpnylmmﬁpone

e PRl TR L PRI o Bttt

nﬁ(ﬁﬂ%bsﬂ)p@'f p@eQaszmiZI?—(Af‘—{{(mah@ﬁwe’cIWl) @’bpypamﬁicqcrheisﬂiyl}

from ){ yrimdyl, furyl, thiofuryl,
im dazdPl}ﬂny )(-m h?d@@l%/l )Cl 6 al kyI ene, oxazol yI

| 8B SRR BBt methanone
t gurlzaplopyl- plp(etraZIaﬂeylyl(é)—ﬁheﬁylahkry¢meﬁ1yl-pheayl¢>4n}éthanone

(pyrrolyl)Cl al kyl ene, pyrrolidinyl, and pyrrolyl;
(o) Q |‘¥hb¢ﬁ9§m°&' dfyl: (p) R8 is hydrogen; 10 (q) RO

Lﬁ%ﬁ%ﬁﬁrcﬂyﬂﬂlperéilﬁ 1Rﬁ &8 iR LiMbaH - PhepyhstdthdhERe;

(4-1sopropyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone
dihydrochloride;

(4-1sopropyl-piperazin-1-yl)-(4-thiomorpholin-4-ylmethyl-phenyl)-methanone;

(4-1sopropyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;

(4-1sopropyl-piperazin-1-yl)-{4-(4-isopropyl-piperazin-1-ylmethyl)-phenyl}-
methanone;

(4-Isopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyl]-phenyl}-
methanone;

(4-1sopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl]-methanone;

17



(s) R8 and RO independently are C1_6 alkyl; (t) RS8
and RO are nethyl; (u) R8 and RO are ethyl; 15 (v) RO

w0 g00808met ed from phenyl or 5-9 nenbered ar onmaRPCTUS2003/033343
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heterocyclyl, wherein said phenyl or aromatic

het erocyclyl is optionally substituted with 1-3

su¥slsop plmaaﬂeﬂ)ﬂ Rrmethexyyl-mejlylethylamine)-methyl]-
nitro, flugronethyl, and C1_3 alkyl; (w) R9
is sel WSfﬁaﬂ?g’ tituted or unsubstituted phenyl

py(ﬂ'-l%bropy?—?l yaz|m1dy1? {4 (4xtyi l‘luoitdmh@tﬁyr-ylhenylzﬁlﬂndﬂﬂah&ihyl}
(i mdazolyl)Cl | kyl ene, oxazolyl, thiazolyl,
2, 3-di ylmehanonebenzi ni dazol yl |,

I, .
t e@)ﬁggg#%ﬁy%ﬁ%‘f%ﬁgl \}l _§ _%t rtﬂﬁﬁéﬁq eneyprt)ﬁd;%{-o -g\?[mno)-methyl}-
(pyrnglpﬂér@]}brﬁte:d:ﬁlﬁoglg&ﬂhy%rgghlgg???lunyl and pyrrolyl;
8?)4 lﬁora'@snysguaséaawﬂ di e fgpeorasth vbﬁmm %dﬁ”‘("}?% methyl}-
above. ep@@%%%é?{on%%ﬂmeﬁloﬂﬁet he invention

i ncl ud

( 44tIsBpropyl-pRenazihoxyl)-¢4-4ip-iflactaneéthyepyrdih-Seylaming -hthyl}-

%ff@éﬁ%ﬂ?»ﬁ%ﬁ&%ﬁe@pﬁkemaszzzrzzsl i porazin- 1.
net H\},@ azﬁw ?bﬂﬁ@ﬁ&v %In"l@» VI etV SRRy B-methanone

sec uty - |pera2|n 1
- yI ) - nedlhgdmcbtorldEB WO 2004/ 037801 PCT/ US2003/ 033343

W e R A A
i met hyldym,@%ﬁmwb phenyl ) - met hanone

(4- Butyl - pi perazin- 1- - (4-nor phol i n- 4-yl met hyl - pheny
| ) UreaButyhpjperazin- 1-yl)§ (4- dlmethylamlnomethyl phenyl)-methanone;

(413%% hg{)y,l]@%earé'ﬂg ygj-(l-gﬁ%rgﬁﬁg@-%g%‘é%ﬁ!b‘ﬁeﬂw)-rﬁéﬁ%h'oﬂe
(4 But vdiih d@@hﬁﬂ-kj@- 1 yI) {4-{(4- tr| fl uor omet hyl - phenyl
am no) - me hen met hanone
(4- sec—ButyI plperazm y 4 phenylamlnomethyl -phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;
{3-(4-Benzyl-piperidin-1-ylmethyl)-phenyl}-(4-methyl-piperazin-1-yl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride; |
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-phenylaminomethyl-phenyl)-methanone
dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-
phenyl}-methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoquinolin-2-ylmethyl)-
phenyl}-methanone;
18



(4- Cycl ohexyl - pi perazin-1-yl)-(4-piperidin-1
-yl met hyl - phenyl ) - net hanone;

w@ 2e0Diozshy | am nonet hyl - phenyl ) - (4-1 sopr opyl - pi PEr/EE1003/033343
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yI) met hanone 10 di hydrochl ori de;

- Di net hyl am nonet hyl - phen 4-1 sopropyl - pi per azi n-
1 {y1+01 lﬁﬁwﬁamyb) plgem%urgdlﬁkér?(@énﬂuororeletrﬁ)yl phpen?/lammo) methyl}-

Gz n R BTRBHEREARIERRRER ¢ de: 715”07 PP
( %ﬂ@metheptw)epupérahﬁ-ﬂ W ¢A-morptidlmed ytméthyl-gae - p

h enyl) - et hanone; (4-1sopropyl-piperazin-1
-yl ) - (3pthssongi n- 1 -yl et hyl - phenyl ) - met hanone;

op’g}l (Slo[w W‘lhm@ 3{%&‘} ?él—é}hﬁl 1 Ig (ﬁé&p&h@% WYIHQWT-Ethl)-?TFchanone;

am n

(4{4Lﬁ8)m§gmyﬂnno4meuh§lz)mhehyb}l( -lédﬁmylpﬂﬂpbrﬂﬂ’ﬂ-wyl)mtehlydmcme

heny t hanone;
(4-1sopt b@/ﬂoﬁm%'@?am n-1-yl ) - (4- phenyl ami nomet hyl - phen

%"44 g@'(;etrglr}gpyl 0; petlﬂgg ﬁ%‘é’iﬁkf@{{hc{?ieth}/ d)erp% Ig)lpera]zm -1- P{l} -methanone;

henyl ) -aed hanone;

ph@ﬁ@ Cglﬁg%)ﬁ% er 8 gﬂv&q d@ﬁ I*é(ﬁ ;ﬁ{é dllsgprlop)a g%epgzliﬁ 1-yl)-
(4- Iso%gpdgn g&rbEhl%ﬂ)db) (4-thi onorpholin-4-ylneth
ano

yl - phenyl) - net
(4-1sopropyl - pi perazin-1-yl)-{4-(3-trifluoronethyl-pip

(| soprEsTes %@?@% b I S opr opyl - pi per azi n
1(4¥{[E’ﬁ‘iyfl1’i -RERY l)fﬁihlh@%]l%l-ﬁhi/ ?gh er)1 (4- |sopropYI -piperazin-1-
yl

| Sopropyl - pi pera2| n-1 oxy- et hyl am no

) rret hyyl] meikayone; net hanone; o _
BB ERTE AP 4 s Sl P A AR
F’CT I US2@i8941d2RRAle;
(4- I_sopropyl pi r_aZ| n-1- M[(Z met hox_ 1- net hyl -
t hif-AzeRaib) -yeeHyl-phepw spc Yidperazin-1-yl)- methanone
en%’%%%&f%'ﬁﬁw_%%ﬁyﬁ:{ﬂ ) Stiidor8pyii-bidet iR M etRnone;
(4-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-yImethyl)-phenyl}-
methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone
dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-(3-piperidin-1-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethyl)-propyl-amino]-methyl}-
phenyl)-methanone;
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phenyl } - met hanone; 5

(4-1sopropyl -pi perazin-1-yl)-{4-{(4-trifluoronethyl-py
WO p@i037Boy| am no) - net hyl } - phenyl } - met hanone PCT/US2003/033343

dlhydrochlorlde

(4-1sopropyl - pi perazin- (5-trifluoroneth

r|(&rlﬁoatqﬂy RinesIZIRdr Wy (4- npméhg)lﬁr} Em@m&&w&;@aenw -met anone
HERBRREDIEESazin-1- v (4-pheryiaminomethyl-phenyl methanone

r| d| n- Adiftydvochioridert hyl } - 10 phenyl } - net hanone
di hydrochl orj d
('4<4y PRIARYpP{peFaainTi-Y-A-piReciy pHBPITY-RhgN YR TRGEapRRS:

S AR R RS o

yI ) - rretdhhynh'oehlodldlaydr ochl ori de;
éﬁﬁ?lgc o légze"r] Z—yl?(ﬁf’ t%o?‘no‘ph(ﬂlnnf yPrXet%n] pﬁenylpme_tﬁgnone'
‘e‘gﬂ%epﬁ@%g fé’ﬁﬁﬂf %4-(() Jtr)ftdoﬁ‘oﬁﬁ%ﬂﬁ}l@ﬂupé‘rrdﬁn M LyTRISmYI-Bhenyl)-

chl ori de;
(4 sec- mathanqmeprbhyﬁdronhlmnye) (4- phenyl am nonet hyl - phen

10 ¥ L SEbREND P hisrain Loy N4 (risoprapyiiRs i1 Vi ethyDranenyt-

henyl ) - pgtiaopee; 20
(4-sec-Butyl - pi peraz yrrolidin-1

- y#rlsoprdpy mp@ya;mﬁeylh&-{féemethoxy-ethylammo) -methyl]-phenyl}-

(4-sec- BLeJ Eperazmlyl) {4-(3-trifluoronethyl-pip
eridin- %\ hyl ) - phenyl } net hanone di hydrochl ori de;

{ 4(léoﬁﬂjp%/¥brn@r@ﬁhi1dyl§lfzﬂ- pyridin- 2—ylam|nomethyl) phenyl]-methanone;
henyl 4- et hyl - P per azi n-1-yl) - met hanone
15 - 4 Isopropyl plperazm 1-yI -{4-[(2-methoxy-1 methyl ethylamino)-methyl]-

{4(1 L perazin-1-yl }-(4-norpholin-4-ylm
et hyl - 5?1 }ggﬁq%eﬂfér@r?%he 25 di hydrochl ori de;

{ 4(4(—Ibol5tdwl plpepgsih)1-p)- l{w—l{(@zﬂrlﬁuérgrhéthg/npyahﬂn-)ﬁ-wHmhﬁm)ahbthyl}

yl - pheny )rrethanone %drochl orid

{4- (1 mhﬁnyl @Hmon@.qiey pehlotide) y - (4 pi peri din-1

{44”%5@{4@(?[3?%5% -ni‘i%l %{1? rlﬂu rom ?the/l rildrnp 3y gmlno) methyl}-

20 -yl net hyrherpmemgtr)anmehhhydmphloﬁde
o RRE S oo BB bkt a8
?L{h{gr Et Eg@%ﬁg’gﬁ? - pi perazi n-1-yl }-{4-(decahydro-isoq
ui @elMiethy2pigarezihyl-yb-($ipipsridin-ter matyghenyl)-methanone
dihydrochloride;
25  (4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
30 (4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-phenyl}-
methanone dihydrochloride;
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18 WD 2004/ 037801 PCT/ US2003/ 033343
{4-(1-Ethyl -propyl)-piperazin-1-yl}-{4-{(4-trifluorone
wa boo/opiseny| ami no) - met hyl } phenyl } - net hanone  PCT/US2003/033343
dlhydrochlorlde
(1-Methyl -heptyl)-piperazin-1-yl}- nmor phol i n- 4
n%grEWbﬁgquJ m@em{bﬂ,gl} ®-morpholin- -ylmethyl phenyl)- methanone

{4-(1- I\@H)%IQQHW@&[) pi perazin-1-yl}-(4-piperidin-1

-yl met hy hret hanone;
{4{4%39'5"3133" ropyo-pipéiazin- 4B‘h}e('4Ylblbe(IémL15§’bﬁ@ﬂhy|-pme&T awitiranone;

anone di hydrochjorid

{4{4c@elﬁfivl RFARYY- meewnr) Jpﬂ%eG/ﬂywrrqlmﬂr(i “dmeinylphepyl)yogthanone;
5 {r4 4l E’@‘( (%)yg}‘;ﬁ ngé‘%ﬂgfl )yl}aﬁdg]‘?IﬂUO{% ?tpy ngenfj -Z-LYlmethyl)

(F))pr?pylprmm/é}pmethanbn)eldlhydmthl@ndee di hydr ochi ori de.

AT R GiﬁCﬁgydrﬁelﬁﬂgwpomgrmeﬂm)

-1 sopr dhiel- 15 yl)-met hanone; (4-Azepan-1
-yl met ﬁ@?{é F@M I sopropyl - pi perazin-1

- yﬂ4}(Bmflzblkmmne—melhhm)fp’rmlyl}dﬂﬂskmropyl-mpemn-l-yl)-methanone

-yl meth -(4-sec-butyl - pi perazin-1
10 -yI) e 'h)ﬁ% E% €4- Azepan- 1

kll“aﬁ?r'ﬂﬁﬁéfhéﬂwﬂ/ﬁ dhbn§ B M1 RERAYD rbpP)-PRSetaEiR= Lyl mhethanone;

hanong;
(4 But yamobu pera2| n-1-yl)-(4-di met hyl am nonet hyl - phenyl

| AR S mricin-2-vaginoh methyBeRhsIvA--i5PRiaPHy PiRsFRRLY V)

1) - met hﬂ@mone dihydrochloride. -
(4-Butyl - pi perazin-1-yl)-{4-(3-trifluoronethyl-piperid

15 in-1 -yl nethyl)-phenyl }- nethanone;

(1 OrcLBR B Behd e o i -

( 4ﬁ4E%[ElHW Z’«mem@sgx -bibiyhriraingl-mdthyll-phpnpyd-iguppep diperazin-1-
nethanone i hydrochi ori de;
(4 D| nexthnedhan@iist hyl - phenyl ) - (4-i sopr opyl - pi per azi n-

T S R L TR e
20 er azi n-dihydifochietridanpone
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
25  (4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone
30 dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethyl)-propyl-amino]-methyl}-
phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
21



30 di hydrochl ori de;
(4-1sopropyl -pi perazin-1-yl)-(3-piperidin-I-ylnmethyl-p

whemwio}7saet hanone; PCT/US2003/033343

10

15 _
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(4 Isopropyl pi perazin-1-yl)-(4-{[(2- nethoxy et hyl ) -pr
- am no] - et hyl } henyl ) - met hanone; 19 WO
OB PRETALE oI b Gazargin- -y methyl-phenyl)-methanone;

4eql
(yq4il§?gfo:¢§/¥4bwgr$ﬁﬁ-j‘flz-ylr)]-;(re-lpp{g/rpl|%|Hé ﬁ¥'|”i‘°:”r%' phenyl yi)smethanone
(4- Isopdlbpdrﬂochlqmeleam n-1 - yI) (4 phenyl am norret hyl - phen
h di
(4C4r'ggt5 anij%&f@%mzvlﬁf -ﬂyPmo(rahcamoféwiraew&phenyl )-methanone;

4”§ngdggppﬁi&‘éimme 2— ~‘€3‘%*|ﬂuaiomethyl Ipl%erldln 1- )){Imetft%? phenyl}-

(4-1so pl peraz pyrroli
phenyl )ma’d‘talfmmerrhhycﬂ’obtxldrldehl ori de;

4(4:O|S§ﬁ ! (H)J/YP@%H & |S‘{J1 Blhetnbsd LR Ay st

(4 Isop,h@mé]mgbperazm [ -yl)-{4-(3-trifluoronethyl-pip
eridin-1-yl nethyl)-phenyl }- nethanone di hydrochl ori de;

1d4(|30DWf-D|@¢Iramh1deylﬁ4 (pyridin-2-ylaminomethyl)-phenyl]-methanone;
s Vb REARA Y P LI RARE iky Y Tty Rethy BRTAS)-hethy!-

(4 | sopsHamd-meftimaen- 1-yl ) - {4- [ (2- met hoxy- et hyl am no
neth henyl } - net hanone; (4-1sopropyl - pi perazin-1
;Aﬂ)squMysf)pmrazm 12yly-l(%ﬂirn@fdwtamlnpnmﬁl@yim trhathanone;

BS80S E AT ety nyyryenenone

phenyl }dm‘ﬁdrb@ﬁl@ﬁde
(4- IsopropY pi perazi n- -{4-{(5-trifluoronethyl
P

drsasrRutyl-pipgnaziayl: yiir(wlr}erldﬂhé pihytphanyienethanone;

d
(AR bl Facin -y (-pyprpldi et yrRhenNDr B YOS

(rj I{ﬁl—(g Eih)lzll [ampyg)plpa’fahm }-yE-CMphedelmWByiﬁm‘thvEphenyl) methanone
i rog

( 4- ?\//Et %PEBPHQ% 1-yl) - (4-nmorphol i n-4-yl met hyl - phen

R RN e ey peprne
yl{}l (reEthgtrpropy!)hiperdizive Hyti @emyrrolidin-1-yImethyl-phenyl)- methanone
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-
phenyl}-methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoquinolin-2-ylmethyi)-
phenyl}-methanone;
{4-(Benzylamino-methyl)-phenyl}-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride; and
{4-(Benzylamino-methyl)-phenyl}-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone.

Even more preferred example compounds include:
(4-Azepan-1-yImethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl}-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
22



25

(4-sec-Butyl -pi perazin-1-yl)-(4-di nmethyl am nonet hyl - ph
W@ popk/p37set hanone; PCT/US2003/033343

(4-sec-Butyl - pi perazin-1-yl)-(4- m)rphol in-4-ylmethyl-p

henyl ) - met hanone di hydrochl ori de

( 44§§@P|&Wirpmr%ﬂ-ézyl¥r(4l -pipeyidingd p«lmﬁmyérﬁhﬁawmgthaﬁﬂ%

{45 SBORREPprarin 1svh4 pwy"%u ormsthdsehenyrmetianons
henyl) -diBydvaenlReide; 30

(4-sec-Butyl - pi perazi n-1- - (4- pyrrol

y(|4n|§pn5'ﬂp. i;ﬁwapgmﬂeypr 4f|uoromethyl plperldln 1-ylmethyl)-phenyl}-

4- 4- (3-trifl t hyl
5 éerf’gl‘:nr_ﬁtéfﬁq Pt h ﬁ?&ﬁoﬁhﬂ)rl %) rr{et hg\non(raI di E%?gghl grl Sle
2%4@%’%-@&3&%nPICSFV)J(Wﬁ@m?ﬁﬁfaBmethyl phenyl) methanone
e B Al Bk b TR 4
4("4 %BP Rgfe‘?%’ ihit -?II);g@ gﬁ?ﬁoﬁdlﬁ =k Wnétﬁyl%lﬁ@fyl)dﬂn'étﬂanone
4{4G(JI Eﬂ'iyy-brqpyd)ﬁylbﬁsFemlrpémh}z@élnmbrgﬁc}lm(m-ymehhgl phiemyl kmethanone
-yl meth h B - met hanone; 5
10 {2-(1- yﬁ %’6 €j - pi perazin-1-yl }-{4-(3-trifluoronet
hy 4' L IPEF{)(! g 3@ -pipEFEARLY Ly-PPSIRBHIMORY FREBYEPhenyl)-methanone;
{4 (1 Earlr(yl -proioyl) pi perazin-1-yl}-{4-(decahydro-isoq

A e B RAT TP RS Shmsp-Hpepadaaghanone.

-1-yl)-net hanone 10 d|hydrochlor|de
{ 4- (Benzyl am no- met hyl ) - phenyl } - {4- (1- et hyl - pr opyl ) - pi
15 per azi nYat g\vgn meré arefeged example compoundsinclude:

S B B D2
(PP PR syl trarone
y @oﬁﬁ@ﬁytyﬁ@mﬁé’ﬁaﬂrhm-(4311'96”%@14aﬂ@\@éhyltpi‘ﬁ %ﬁnone
4'-@ Eﬁyﬁ@%@g(&%ﬂﬁq%ﬂ}ow blp@h@ﬂf‘%drﬂeﬂ'ly%heﬁ@ RfiRanone;
20  {4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
(4-Isopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride; and
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-methanone
25 dihydrochloride.

The invention also provides compounds that are useful as synthetic
intermediates of the compounds of the invention. Such compounds, which
themselves may or may not have pharmaceutical activity, include those

30 provided in the schemes and synthetic examples.

The invention also contemplates compounds isotopically-labelled to be
detectable by positron emission tomography (PET) or single-photon emission
computed tomography (SPECT) useful for studying Hs-mediated disorders.
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(4- Azepan-1
-yl met hyl - phenyl ) - (4-sec- butyl - pi perazi n-1-yl)-net hano

W®e)04/0§780Azepan- 1 PCT/US2003/033343

10

15)

20
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-yl met hyl - phenyl ) - {4- (1- et hyl - propyl ) - pi perazi n-1-yl } -
nmet hanone;

( 4- But yPUng apyof e pacesses fasisapaiation of the camprayrgs pf the
4_%\%§Fﬁﬁggﬁﬁlonplltprgra be nelceysls)a[y(andp/% g?& ble 1 plrotng%?ﬁrlsmve or
pheaytiye griupaemany Bﬁthe molecules concerned. In addition, compounds of

E 3qhglg{ﬁhn}%ml o 5%35 q%lgmgglfp%% @é?)rcl)tzgp ! 08 olu_plgI Séﬁ%b%p%)unds
H%c Py AP fU;qﬁs%ng 4105 Whi & dRRRTARHE 1RIREOAZ This may be

['oride
( 4ad£hmamd1by mnansrm‘tdwivephemgllp)"emtmggemugd spcb@gl thepe pescribed

-1-yl th hi
L Gt
oDt 993 - aFd TN Gr@@ﬁé‘&' P GTRA. '\‘/@[i%n‘3F’ro’tect|veI GrouhpfI mpOrganlc

(4- Isopropyl pi perazi n-1-yl)-(4-norpholin-4-yl ne

heﬁymthealsf rﬁa\nede Joha Wikgy &dten<)3 8801 TheTprosasngy g88p4 3nay be

herr‘?ym‘?‘Peﬁg% g el{lg%t snublse}ﬁuént(s?tage I?J%lrn'gdr'nréthod’él I?r?otwﬁ/ *‘ro% the art.

(4-1sopropyl - plpera2|n 1-yl)-(4-pyrrolidin-1-yl nmethyl-
phenyl ) - met hanone di %rochl ori de;

(4 | sop¥PROXYpdTR@IT TWIQ GROWRBonor phol i n- 4-yl met h

yl - phenyl ) - met hanone;
(4-1sopropyl - pi perazin- 1 yl)-{4-(3-trifluoromethyl-pip

eridin- Protéaﬁirhﬁdr)th@hyandxm rﬁﬁbhﬁkﬂ@@@s Hotiglrelfbisp substituted
(4-1sopropyl - pi perazi n- met hoxy- et hyl am no

mwp}hqjﬁemsjmutﬁgtqﬁlaﬂ@fq rs, Sl[J[gStl'[Ute benzyl ethers, and silyl

(4 tlhgggrowl pi per azi n-1-yl ) -[ 4- (pyri di n- 2-yl am nonet h
enyl ] - met hanone; 10

(4 Isopropyl pi perazin-1- yI) {4-[(2-nmet hoxy-1

- met hyl - et hyl ami ho - phenyl } - net hanone;
( 4- sec- Bubsfituig ?ssz flélf;?n (4-d

'(Z?LZZ'.%S%’““?'%T%%%@%P%” IR ek meyves et

hemwlthylhhmma’mghet—bmiyl’_drwﬂneﬂ'lyl,c(phdmeyldm&bthylsilyl)methoxymethyl

%P%@%(:Wﬂ%nﬁa%p%%%é%w&v @chel r%hoxyphenoxy)me’chyl
guaiacolmethyl, t-butoxymethyl, 4-pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichloroethoxymethyl, bis(2-chloroethoxy)methyl,
2-(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,
tetrahydrothiopyranyl, 1-methoxycyclohexyl, 4-methoxytetrahydropyranyl, 4-
methoxytetrahydrothiopyranyl, 4-methoxytetrahydrothiopyranyl S,S-dioxido, 1-
{(2-chloro-4-methyl)phenyl}-4-methoxypiperidin-4-yl, 1,4-dioxan-2-yl,
tetrahydrofuranyl, tetrahydrothiofuranyl and 2,3,3a,4,5,6,7,7a-octahydro-7,8,8-

trimethyl-4,7-methanobenzofuran-2-yl.

Substituted Ethyl Ethers
Examples of substituted ethyl ethers include 1-ethoxyethyl, 1-(2-
chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-
24



(4-sec-Butyl - pi perazin-1-yl)-(4-pyrrolidin-1-yl nethyl-
phenyl ) - met hanone;

wd@ 2004/03Bohy| - propyl ) - pi perazi n-1-yl }- (4- nor phoPCTug2093/603343

10

15

20

25

30

et hyl - phenyl ) - met hanone di hydrochl ori de;

4- (1- Et hyl - propyl I perazin-1-yl I di
iyﬂn(ﬁﬁl}ﬂr)ﬂ y@g@@&/ -?ﬁlggﬁ%m[@yld 2 &U%/ch%orgethﬁ)ll p2-’cr|methyIS|Iyle‘thyI 2-

(TR B BRORY ARl DafA b Srbsbhert PHIRbIH, 2.4-

{4dﬁﬁmﬁhbﬁyk@h@ﬂxﬁtwplperaZIn 1-yl}-{4-(3-trifluoronet
hyl - pi peridin-1 -yl nethyl)- phenyl}-nethanone

di hydr ochi ori de;

{4-(1- zin-1-yl }-{4-(decahydro-isoq

ui nol i Eég%&FB&%H§%Aqﬁ é%gl} met hanone; 25

{4- (BenExdammssaafrwblsmuleqbbenx;kl}etmesksmsdpdepyﬂnemcp@benzw 3,4~
-1-yl)-nmet hanone _di hydrochlorid

{ 4d'U@h@wbﬂ?‘?ﬁbDn‘%frﬁk??')ZYﬂyt{éﬁ&ﬁTOPB{\Zy'( li? f@khl;@n;y,l Ftdichprobenzyl,

Dep85bfofeh - TERBRIRAE. . SVEN AT SERERSHE HEI oxio,

- YdilﬁﬁéEMh’TdﬂhYﬂﬂﬂ,l D= dlﬁl‘tﬂO@@an}yd/rt/l- ﬁLdjbe@zosmbbfw Iripmehiansthyl, o-

dr ochl ori de;

" ymamthylﬂme@ukme}thyhpsr@étrmwphe@yl@@haavlmeithw filAet hano

8 ety PERANTT B AT Sl o ph SRR RB LB e

Pro Hma%}%%fphenyld|phenylmethyl 4.4' 4" ris(4,5-
(4-1sopropyl - pi perazi n-1-yl') - (4-pi peri di n-1-yl met hyl -p
hedighlpropithalmigephenyl)methyl, 4,4',4"- trls(levulmoyloxyphenyl)methyl,
(4-1sopropyl - pi perazin-1-vyl (4 pyrrol i di ;0
phfeﬁyft? wﬁﬁmﬂ@xymwaméwwq (iaasol ymetnyosid Y47

oA O REAg,  palabahEh IR b 8.ty

dl thgfpﬁéhymardﬁen*%)-‘(giph@mwiie-@kﬁﬁrﬂmyn 113 enzbditlfiolan-2-yl, and
i met hyl am nonet henyl ) - net hanone;

( @@%SCBUWP% Sp%ﬂé@i

henyl ) - net hanone;

(4-sec-Butyl - pi perazin-1-yl)-(4-pyrrolidin-1-yl nmethyl -
phenyl )srngetﬂmensne

et4h§/|l Eﬁé%‘)rﬂpf Qh‘%ﬁggl%%iyqdﬁ}ﬁa%@awg}w Ctge’!hylsﬂyl trllsopropylsnyl
etg&ﬂeatrgﬂenﬁyo,rcg’é@g%mhggﬂwém}c}.m@ﬂhmh%ﬁmgn*w,nf.l yl m

butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,

i¢Q.1- y1 ) - (4- pi peri di n-1-yl net hyl - p

diphenylmethylsilyl, and {-butylmethoxyphenyilsilyl.

Esters

In addition to ethers, a hydroxyl group may be protected as an ester.
Examples of esters include formate, benzoylformate, acetate, chloroacetate,
dichloroacetate, trichloroacetate, trifluoroacetate, methoxyacetate,
triphenylmethoxyacetate, phenoxyacetate, p-chlorophenoxyacetate, p-P-
phenylacetate, 3-phenylpropionate, 4-oxopentanoate(levulinate), 4,4~
(ethylenedithio)pentanoate, pivaloate, adamantoate, crotonate, 4-
methoxycrotonate, benzoate, p-phenylbenzoate, 2,4,6-

trimethylbenzoate(mesitoate)
25



and
{4-(1-Ethyl -propyl)-pi perazin-1-yl}-(4-pyrrolidin-1-yl

woreaohpb7sphenyl ) - net hanone. 15 Yet even nore pPEr/E820031033343

10

15

20

25

30

exanpl e conpounds i nclude: (4-Azepan-1
-yl met hyl - phenyl ) - (4- sec- butyl - pi perazi n-1-yl) - net hano
ne;

(4-1so ' erazin-l-yl)-(4-pi peridin-1-yl methyl -p
henyl)%% g(#o

(4 sec %mgbﬁldf%é&idnh{és iHcdudedmetipgr 9-duorehylmethyl, ethyl, 2,2,2-
{4rlel1|oaeﬁpvl Br( éme&yﬁllwéﬁtaﬂ, R=(Phenylsylionil)edivld®n-1 - yI m

t

€ 4@{@19@/@??@%[9%@{9 ?ﬂgpgsgrbég/l VIEyly]a yI & nltrorprh(ﬁnyld.benfyl

Mha’&tdxybemwrﬁlﬂ)dmmmm«ymazyl o- nltrobenzyl p- mtrobenzyl S- benzyl
4- | I 1-yl t hyl -
géhgqsc;%@?}pq%g ech?/g‘i rrllaph%\y? %d me Idlthlocar%nmfe y
(4-sec-Butyl - pi perazin-1-yl)-(4-norpholin-4-ylnmethyl-p
henyl ) - net hanone di hydrochl oride; and
{4-(1- Ek*wd;tedr@jpavagqal perazi n-1-yl }-(4-norpholin-4-ylm

hyl h 25 dih l.orid
v nt | DAHPS Ghase LClea At MAide 2yCaaHETizontt, 4-ggidobutyrate,
SYAhRRS- h%e’ﬂg%?%rn%a@é es- é&BrdrﬁSm‘é@rﬁWfB‘éﬂQéat%f othe

i nventi on ound whi ch hensel ves may or
na‘;ormyllbehaeleeqmﬁamat&:éiﬂ(memb/ltlalomatho)w eihybbar@@ntatmée 30

pr ow gy@_ﬁ eifz,owiwq @22%%@5 LG ?hyl%enzoate

|sotop|cally-labelled to be detectable by positron
em ssion tonography (PET) or single-photon en ssion
conmput ddiscehangeushlpsteSPECT) useful for studying

H3- medi at ed di d. WO 20 .

e USAotaTBssHn SEATRR AP OF 0HHdg e sletiarort
Dﬁﬁ@ﬁfyﬂéh@bx?écétbﬁa COBJAHIGHS-{ 1,1 B3 present i nventi on,
it may be necessary and/or desi rabl'e to pr ot ect

setﬁyame\ibylbutyl)pbaa@w@etgﬁt@u%é ki 1a‘mdlraethym0ﬁﬂbr§t€m0é<yacetate
¢ o%ﬁ@(o@%qeq‘yﬁc%?%}bt ’3§BH a/f i bﬁ@%ﬁue&noéﬁe gl':')ylﬁ ‘?ﬂ%ﬂh?/f‘z-

c %m@naét%(tugﬁo@tége W(m@frﬁ)xy@arb@hggbem@aw @ﬂ-ﬁ@md’:@n &
the scope of the invention. This may be achieved by

neraamwtboamnuzahe,u aihyallN pk it Netatragnethylpbospheredienislate, N-
crdhryamate. bprtey e ErnoSpRRioyRad S 17,

ar’cﬂnffro\%e@%@ﬂ@néﬁep GM Wits, "Protective Goups in
Organi €

Sulfonates
Examples of sulfonates include sulfate, methanesulfonate(mesylate),

benzylsulfonate, and tosylate.
PROTECTION FOR 1,2- AND 1,3-DIOLS

Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include methylene, ethylidene, 1-t-
butylethylidene, 1-phenylethylidene, (4-methoxyphenyl)ethylidene, 2,2,2-
26



Synthesis", 3rd ed., John Wley & Sons, 1999. The
protecting groups nay be 10 renpoved at a conveni ent

wG@aivgespsent st age usi ng nmet hods known from t heP@r/US2003/033343
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HYDROXYL PROTECTI NG GROUPS Protection for the hydroxyl
group includes nethyl ethers, substituted 15 nethyl
etthdnlero&ltusddaneuaedoatdw(llscmm@vllsien%bs/lclqn@m/llﬂéﬁﬁy|

2 e b B P B e, 2

NRYimeeosyBERYYIidend03 HEdifath&kybisn Pwdene and 2-nitrobenzylidene.
t-butyl t hi onet hyl, (phenyl di met hyl silyl) nmet hoxynet hyl ,

benzyl oxynet hyl, p-met hoxybenzyl oxynet hyl,

(4- et I‘@ I‘@,@ hyl guai acol net hyl ,
t - but ox @'? I%(E)sg%%tenyl oxymet hyl , siloxynethyl, 2-

met hox yetdrpleerif I@)ﬂ:llc: é&'t% 8sflers Bimllﬁ:@melﬂmowla&thyllene
bi s(2- chl or oet hoxy) e

2 -qthexyraethylese, 9!@@*@@5&%@%}19 1rmeﬁw&it%9?aﬁyi

nﬁ%&%}%&ﬁil@%d{ﬁ%@ xyeli:?/lla h dxy ﬁgk% 8“%16;1 (N,N-

A-giRbRAXMIrRS) By g6 94 Béﬂ@/trvénw N,N- dlmeth lamino)benzylidene
4- et hoxyt eﬂ)aﬁgdr ot hi opyr anyl (S S-di OX|¥3I 1) y

{ (derivative cant Aexagyglppentylident. net hoxypi per| di n-4-yl,
1, 4-di oxan- 2-yl, tetrahydrofuranyl,
t et rahydr ot hi of uranyl and

2, 3, 3a,gilyp Deritativesct ahydro-7,8,8- trinethyl -
7- met hanobenzofu ran-2-yl. 30 Substltut ed Eth Et hers

Exanpl dsxasnplegisy silyldastyativyes inchidecdlis t-pHE wtene group, and 1,3-

- S SBeroR s alg n?&&%ﬁ%‘e" AT
2004/ 037801 PCT/U82003/033343
nmet hyl - 1- benz on 2 fluoroeth

2,2, 2- thMEND ERGH IsinIethyI, 2-

(phenylselenyl)ethyl t butyl, allyl, p-chlorophenyl,

p- met hoxyphenyl , 2,4- dinitrophenyl, and benzyl. 5
Subst i tRitotectRenfoy theshmine gitupniptleses fcashdraiesyaaddes, and
benzyl thﬁrs i ncl ude p- et hoxybenzyl, 3,4 d

i nRaeH! PyptectegiaupSenzyl , " p-nit robenzyl :
p- hal obenzyl , 2, 6- dlchlorobenzyl,

Examples of carbamates include methyl and ethyl carbamates,
substituted ethyl carbamates, assisted cleavage carbamates, photolytic

cleavage carbamates, urea-type derivatives, and miscellaneous carbamates.

Carbamates

Examples of methyl and ethyl carbamates include methyl and ethyl, 9-
fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-
di-t-butyl-{9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)}methyl, and 4-

methoxyphenacyl.

Substituted Ethyl
Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-
trimethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl, 1,1-dimethyl-2-
27



p- cyanobenzyl , p-phenyl benzyl, 2- and 4-picolyl,
3-net hyl -2-pi colyl N-oxido, diphenylnethyl, p,

w@200diosisor obenzhydryl, 5-di benzosuberyl, PCT/US2003/033343
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triphenyl nethyl, a- 10 naphthyldiphenylnethyl
- met hoxyphenyl dj phenyl met hyl P
n&q{@gtyhyﬁénw eyl Z%QIhycpmoethyl 1,1-dimethyl-2,2,2-trichloroethyl, 1-

L[@%@M}gn@g@%g@igl ﬁ@t .Y(gh éﬁ%ﬁ;&ymenyl)-1-methylethyl 2-(2'- and
4 44 pyﬁhdyr)éﬁh's}/( ‘B—@\i mdneizél@héb@néé}abk@ﬂnﬂﬂﬂe@mIt)tfmwhyladamantw

I evul i noyl oxyphenyl ) net hyl
wnyIAallyl,m-gﬁ(qw@mdglM,)@mwnyll ﬂﬂntrhylhnamyl 8-quinolyl, N-

dazol ‘ﬁ %’] %&,ﬁ)} b'b 1, pethdxybenzyl, p- nitrobenzyl, p-

1 Hmmoﬂeﬁz?pbtmdr@lb@nwl )2 H- d.@m%wé Winetr%laﬁmhwénzw 0-
9- (9- henél xant henyl ,” 9-(9- phenyl - 10- oxo) ant hryl

1, 3thetine wandldmh@yimeﬂwhd benzi sot hi azol yl
S,S-dioxido. Silyl Ethers 20 Exanples of silyl ethers
include trimethylsilyl, triethylsilyl,

trii somgmytbal(tmbvagejl nmet hyl i sopropyl si | yI
di et hyl i sopropyl silyl, dinmethylthexylsil

but y! di Eﬁéﬂrﬂphe@qf;ﬂs&ste%glfew@%ques,21rwt¥1yfthloethyl 2-

ol BRERRUSP it S o Rotdhde digntDeteb, B T BiaKyipmeto. 4-
Esmemylthimpaédyll; Qmﬁdtmiethyllﬂﬂbpherwlh?/-thosyho@bethyl my be

protected as an ester. | es of esters include
f JrirBerylPhesphanioisepRPyl, 1akstra@t8yl ¢1vy8nealbyt, gp-ehloro-p-
%}i&{ 2%@?% ,f‘ ‘iduh&&%o‘iﬁ {)ﬁaﬁ%ﬁ%o;&;&%&&a%&m&h% @nd 2-

p&ifluoyameta e6- cprcmhbnylnmnleyloxyacet ate, p-P 30
phenyl acetate, 3-phenyl propionate,
4- oxopent anoat e(l evul i nate), 4,4- (ethyl ened

it hio) Hﬂ%t@l})ﬂ@t@ea@ég@l oat e, adamantoate, crotonate,

4- met hox ot onat e,” benzoate, p-phenyl benzoat e,
2,4, 6- Exambbﬁflpéwmwmmamge)m@d% MiEopbery 03,5801

" SArERRRaR, S TR SR g RlosgR ARk Shenyic-
trmﬁ@bﬁ)é Bfhathyl. 2- (trimethyl silyl)ethyl,

(phenylsulfonyl)ethyl 25
(tr|phenylphosphonlo)ethyl, i sobutyl, vinyl, allyl,

P-Ni LT QBREMYpe BERGHves-
Examples of urea-type derivatives include phenothiazinyl-(10)-carbonyl
derivative, N'-p-toluenesulfonylaminocarbonyl, and N'-

phenylaminothiocarbonyl.

Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxybenzyl, diisopropylmethyl, 2,2-
dimethoxycarbonylvinyl, o-(N,N-dimethylcarboxamido)benzyl, 1,1-dimethyl-3-
(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2-

furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p’-
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met hoxybenzyl, 3,4-d inmethoxybenzyl, o-nitrobenzyl,

p- ni trobenzyl, S-benzyl thiocarbonate,
wa2@tloaeyt 1- napht hyl , and met hyl dit hi ocar bonaP@r/UsS2003/033343

Assisted O eavage 10 Exanpl es of assisted cleavage

i ncl ude 2-iodobenzoate, 4-azi dobut¥ at e,
4-Wethoxyeh ﬁ@ylﬁ;cp)p@ﬁggjna,gp@thy&yp@bu yl, 1-methylcyclohexyl, 1-methyl-1-

f {

B AR £ 37y Fp A REREHIHE AN Frethyi1-(o-
(2 nmw:]azfdphmybebﬁyb Uumtrqf-;abpmwlethyl 1 5m'e\z/lthyl 1I (|4 pyridyl)ethyl,

nmet t enzoat e scel | aneous
R B RS AN 1 e phens!. i) ude
2,

5 2 G Aoy R RE SRR RS fvibenzy.

butyl)phenoxyacet ate, 2,4-bis(1,1-d
i meth t hl di ph I t at
| Sobut yPXIBHIoRH GEUEE HAAS (B 2 methyl 2 20
but enoate(ti gl oate), o-(net hoxycar bonyl ) benzoat e,

p- P-benzoate, a- naphthoate, nitrate, al kyI
N, N, N /de@t r amet hyl phosphor odi ani dat e,

10 ghemvL 0P8 Srgrth MsnioioBBs Bk @%ﬁ?@%%éﬂygﬁ%ﬁ@@wacetw N-
S WHeHY RSyl RCd- HH@n?l\éHp%rWl N- plcollnoyl N-3- pyrldylcarboxamlde N-
nmet hanesul fonat e benzyl Sul f onat e, and

t degnzeyphen d@NNaime 1\I Qenzwb M—mpmmlsenzm/l Cyclic
Acetal s and Ketal s Exanples of cyclic acetals and
ketal s include nethyl ene, ethylidene, 1-t-

but yl etAwélét@gr@ea\la enyI et hyl i dene,
(4-met hoxyphenyl ) ethyl i dene, 2,2,2 26 WO 2004/ 037801

15 PCT/ UsZdaBnivepbasylacetyt ﬁ\l-@rmh‘@hmnCﬂ@’ﬁéetybd\é‘laGﬁthetyl (N'-

( dene [ cl ohexyl i dene,

oI | PSR bonb B e, NEFsondEenes et N-s-
2, rﬂﬁoghémtlméﬂﬁfbﬁ?lzw-izfﬂﬁétﬂ 2 GnittspHSHOKY RRBBBhYERNE-methyl-2-(0-
and 2-nitrobenz dene C,?I/cl ic Otho Esters

phenylazophenoxy)proplonyl N-4-chlorobutyryl, N-3-methyl-3-nitrobutyryl, N-o-

nitrocinnamoyl, N-acetylmethionine derivative, N-o-nitrobenzoyl, N-o-

20  (benzoyloxymethyl)benzoyl, and 4,5-diphenyl-3-oxazolin-2-one.

Cyclic Imide Derivatives
N-phthalimide, N-dithiasuccinoyl, N-2,3-diphenylmaleoyl, N-2,5-
dimethylpyrrolyl, N-1,1,4,4-tetramethyldisilylazacyclopentane adduct, 5-
25  substituted 1,3-dimethyl-1,3,5-triazacyclohexan-2-one, 5-substituted 1,3-
‘ dibenzyl-1,3,5-triazacyclohexan-2-one, and 1-substituted 3,5-dinitro-4-
pyridonyl.

SPECIAL — NH PROTECTIVE GROUPS
30

Examples of special NH protective groups include:

N-Alkyl and N-Aryl Amines
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Exanpl es of cyclic ortho esters include
nmet hoxynet hyl ene, et hoxynet hyl ene,
walesensmsay met hyl ene, 1- net hoxyet hylidene, 1- PCT/US2003/033343
et hoxyet hyl i di ne, 1,2-d inethoxyethylidene,
a- nethoxybenz l'i dene, N, N dlneth | am no) et hyl i dene

derl vat Nveethal, (NdaﬂyldNn@‘(l(ﬁWchyiﬁﬂ)/Bé oyyinaethyl, Neg-acetoxypropyl,

—d-ﬁ ¥/ Buv kRN 2 S RGBT St Bty Reyueniug sats. N-
|, N-Uyineffoxgbensyl, thﬂ(ﬂwiéthoxyphenylgmethyl N-5- dlbenzosuberyl
(11 3tetra|sopropyld|3|lox )g%‘gldene deri vat i

15NARP hem et TN NG Toptbopep et ipheswymethyt, rﬁ\ls%?hwlﬂuorenyl N-
599 ")pdl{:ﬁ'lg &ggﬁm‘f‘gﬁ)ﬁg@éﬁéne Nrg ce%g@f%&ﬁcg blgolylamlne

prot ec l'es” o
msNth.dgnd et hyI carbamates, substituted ethyl
car banat es, assisted cl eavage carbamates, photol ytic
cl eavage carbamates, urea-type derivatives, and

m scel I@ﬂggﬁ%r%ﬁgggat es. 25 Carbamates Exanpl es of
€

nmet hyl car bamat es i nclude nethyl and ethyl,

9- fl UONenYldTmteththlcﬁnémymlef N)E)énzyhdemé ﬁﬁImMethoxybenzyhdene
9- (2, 7-di brono) fl uor enyl net hy 2, 7-
10 d| Nediphenyimethylame, N4 @wiyi)memmmeﬂwl@@,rmur ' ANox

nmet hoxyphenacyl . 30 Substituted
Et ﬁﬁet@nﬁ]ﬁ%eg&p%st ituted ethyl carbanmates include

2,2, 2- trichloroethyl 2- trinethylsilylethyl

2- phenyl et 1- adamant -1- rreth | et
1,1- di & Ty QTIC@g REIR Jditia ﬁ@éﬂaos/ 033343

haloethyl 1, 1-di met hyl - 2, 2- d|bronnethyl
1, 1- dlnethyl 2,2,2-trichloroethyl, 1-
15 met hyl Acﬂ%cbﬁ\qﬁwls)drbd B(etraiall

1-(3,5-di -t-butyl phepyl) met h h
4" \ - pyri Iéyepm@{e,%/qyf apcycllg acetals "and Keta |¥1clud%a élmethﬂ bis(2,2,2-

2 (bl L5 QBB BILENRBRRLR) B cidodhtt V1

Cyclic Acetals and Ketals

- 20 Examples of cyclic acetals and ketals include 1,3-dioxanes, 5-
methylene-1,3-dioxane, 5,5-dibromo-1,3-dioxane, 5-(2-pyridyl)-1,3-dioxane,
1,3-dioxolanes, 4-bromomethyl-1,3-dioxolane, 4-(3-butenyl)-1,3-dioxolane, 4-
phenyl-1,3-dioxolane, 4-(2-nitrophenyl)-1,3-dioxolane, 4,5-dimethoxymethyl-
1,3-dioxolane, O,0’'-phenylenedioxy and 1,5-dihydro-3H-2,4-benzodioxepin.

25
Acyclic Dithio Acetals and Ketals
Examples of acyclic dithio acetals and ketals include S,S’-dimethyl,
S,S'-diethyl, S,S'-dipropyl, S,S'-dibutyl, S,S'-dipentyl, S,S’-diphenyl, S,S'-
dibenzyl and S,S'-diacetyl.
30

Cyclic Dithio Acetals and Ketals
Examples of cyclic dithio acetals and ketals include 1,3-dithiane, 1,3-

dithiolane and 1,5-dihydro-3H-2,4-benzodithiepin.
30



vinyl, allyl, 1-isopropylallyl, cinnanyl,
4-nitroci nnanyl, 8-quinolyl, N 5 hydroxypi peridinyl,

wa@bdoglosisohi o, benzyl, p-nethoxybenzyl, p-nitr oPernEy1003/033343

10
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p- bromobenzyl, p-chlorobenzyl, 2,4-dichlorobenzyl,
4- et hyl sul fi nyl benzyl, 9- anthryl nethyl and
di phenyl net hyl . Assi sted Cl eavage 10 Exanpl es of

v SRR AL S5, 7

{2- (1, 3inkhiea oy brydRtMvheto adsthlyAnd kerReElude204rithethylsilyl-

i met hyi t hi ophenyl ,” 2- phosphoni oet hyl , 2- )

t rS-pH@h)@-mﬁib)ﬁlI%rﬁ”@ﬂ o6 pP-oenyl and O):methyl-S-Z-(methylth|o)ethyl.
1, 1-di et hyl - 2-cyanoet hyl , mchl oro- p- acyl oxybenzyl,

p- (di hydr oxyboryl ) benzyl, 5-benzi soxazol yl nethyl, and

2 15 (teyditmssutRictatals et Kery | met hyl . Photol ytic

Cl eavage Exanpl es of photolytic cleavage include
mnitr %mwle,s of cxclis mppeti peelials/and ketals inghide 1.3,

3%%%hggxy 6- ni trobenzyl, and phenyl (o- 20
ni yI)ymethyl. Urea-Type Derivatives Exanpl es of
ur ea- t YWIESCEILILAKMEOUS DERIMAIEVES

phenot hi azi nyl - (10) - car bonyl derivative,
N - p-tol uenesul f onyl am nocar bonyl, and N 25

phenyl agjg@sﬂ{ﬁgéi H}Sh&driﬁ\é scel | aneous Car banat es
0

Exanpl es m scel I"aneous car bamates incl ude t-anyl,
S- benz xarmples of (>aobstitutep-oypnobpenzs incluciecOednstyl] O-

cycl ohexy] ycl opentyl ., 30 _cycl opropyl net hyl ,

o trenvisiyh iyethogyethyte Q@Q-ﬁ%@@ﬁ@fi By raniy

i met hoxycar bonyl vi nyl ,

o- (N, N-di met hyl car boxam do) benzyl , 1, 1-di et hyl - 3-

(N, N- di Sodistijuted Hhalrandrdss) pr opyl , 1, 1-di nmet hyl propynyl,

di (2-pyridyl)nmeth 2z furanyl meth -l.odoet h

i sobor %fxpl%dﬁts%?“’frl%ﬁi‘@#ﬂw '%ILWZN@%%WWX" and 2,4-

ZQQH.-,{,g%ﬁg,ngq_ PCT/ US2003/ 033343

met hoxyphenyl azo) benzyl, 1-nethylcycl obutyl, 1-m

et hyl cycl ohexyl , 1-methyl-1- cycl opropyl nethyl,

1- net hy(B)Zilm'e( ﬁeﬁ\'/adtivlegm hoxyphenyl ) et hyl , 1-nethyl-1-(p-
Examples of oxime derivatives include O-methyl, O-benzyl and O-

phenylthiomethyl.

Imines
Substituted Methylene Derivatives, Cyclic Derivatives
Examples of substituted methylene and cyclic derivatives include

oxazolidines, 1-methyl-2-(1'-hydroxyalkyl)imidazoles, N,N'-

dimethylimidazolidines, 2,3-dihydro-1,3-benzothiazoles, diethylamine adducts,

and methylaluminum bis(2,6-di-t-butyl-4-methylphenoxide)(MAD)complex.

MONOPROTECTION OF DICARBONYL COMPOUNDS

Selective Protection Of a-and p-Diketones
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phenyl azophenyl ) et hyl , 1-nethyl - 1- phenyl et hyl ,
1-met hyl -1- (4-pyridyl)ethyl, phenyl,

w@2qophamsyl azo) benzyl, 2,4,6-tri-t-butyl phenyl , Pdr/6S2003/033343

10

15
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(trimethyl anmoni un) benzyl, and 2,4, 6-trim et hyI benzyl .
Exanpl es of am des i ncl ude Am de 10 N-fo
N acet yIFXarRPIeR| o SeiRativg IProtRctien ok pccﬁrtdaﬁ-éillsﬁtones include

Néé{é.rﬁanlégrgﬁ&eéc%ltatpy ?\ﬁ’& %@Cmq\ﬂllyl ethyl, i-butyl, piperidinyl,

I\I-n'aemrrdlldyll aahbmyamﬁdloxblanbﬁWll@lhwbbakﬂnﬂbutyl and
derivative, N benzoyl, N p-phenylbenzoyl. Assi st ed

o templiagds i N o- ni trophenyl acetyl,

N- o- ni t rophenoxyacetyl, N acet oacetyl , (N -

di t hi obenzyl oxycar bonyl am no) acetyl ,

N 3- ( p-@ytdlcd@tah;eh/ldt'l)qmmommlylthlol‘ﬂ(e’ialso-

nitrop

LA %gﬁ' onﬁ’%@;@ﬁ@mw%,withio ketals include
Nb%sr‘?ﬁ%fl@ﬁé e yr y mwéééﬂeﬁﬁﬂwaIﬁ tyr)b?ne?\il%y derivatives.

N-4- chl nmet h nitro
nitroci nnamoyl, N-acetyl nmethionine derivative,

o RSN SR BRI NELI) ey

Derivatives N-phthalimde, N-dithiasuccinoyl,

N- 2, 3-di phenyl mal eoyl, N-2,5- d inethyl pyrrol yl,

N-1, 1, &sferset r anet hyl d| silyl azacycl opent ane adduct 5-
25 sub

1, 3-di %‘fé\#lﬂﬁ%déw%tw li:'gﬁt?gscycl ohexan- 2- one,

5- substixadthglds bf 8ubstituted methyl esters include 9-fluorenylmethyl,
di benzyl -1, 3, 5-triazacycl ohexan-2-one, and

1- r@@%@wmf@d meﬂiyﬁhmmetbyuietmhwdd@pwanylsmwdrofumyl

o 8o b Rorly, ZRrT s el BREIH b Sonmaty.

ZQ)h\éﬁa%Qloﬁf&Bﬁ%heH@E I%ﬁﬁ@ﬁfyﬁﬁ%@ 1, rﬁBibe’(k/phenacyl
N-al | - trlmethKIsH ethoxy nmet hyl

N@rg@mmwy)majbw and N-phthalimidomethyl.
N-(1-isopropyl -4-nitro-2-oxo0-3-pyrrolin-3-yl),
guat ernary ammoni um salts, N benzyl,

N- 4- methgypbgtoad EtHyl Histeks met hoxyphenyl ) met hyl
N- 5- di benzosuber %
Examples of 2-substituted ethyl esters include 2,2,2- -trichloroethyl,
2-haloethyl, o-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3-
dithianyl-2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, -
butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,

cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenylmethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-
dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-
chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
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N-triphenyl met hyl, N (4-nethoxyphenyl)di phenyl net hyl ,
N-9- phenyl fluorenyl, N5

WQ@ 2004037801 or o- 9- f | uor enyl net hyl ene, N-ferrocengdTEs1v93$/033343
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and N-2-pi col yI amine N -oxide. Imne Derivatives
N1,1-d ineth thlorrethlene N- benzyl i dene
mfrﬁg@mﬂ%@#g PYERSREY!, 216 dipelgRubIAYb T elhwlsulinylbenzyl, 4-

0 AP Bk LRI AR ERIL R T Cammcn

GROUP 15 Acyclic Acetals and Ketal s Exanpl es of

acycli | s and ketal s include dinethyl,
bi s( 2, Zs'gﬁ%[@?e?réhl oroet hyl ), dibenzyl,

bi s( 2- @iér@é@@ﬁf'sﬁyl er@ﬁﬁ&l%é'trim I%&h%@bg‘sﬁy@ﬂd

Ketal s 20 cyclic aceta

[ rh].lt;ddﬂnathglsdylokamldiﬁ}ethmsilyyIpéleayﬂiirﬁeﬂiydsﬂ&hand di-t-
}(Sj] @rﬁov}\é 3-di oxane, 5-(2-pyridyl)-1, 3-di oxane,

N 4- br onomet hyl - 1, 3- di oxol ane,

4 (3 but enyl ) - 1 3- di oxol ane, 4- phenyl -1, 3-di oxol ane,

4-(2-nit rophenyl ) -1, 3-di oxol ane, 4, 5-di net hoxynet hyl -

1, 3- di dalivates] E€lets - pheny! enedi oxy and

1, 5-di hydro- 3H b oxe Acyclic Dithio

Acet al S5HBPIRSC© i%ﬂgﬁﬁaﬁ%@ﬁsd IH@?@'P@ dithio acetal s

and ketMis&ellé\’fédi%eDéﬂ\%trv@b”m hyl, S, S -diethyl,
S, S -diprop S -dibutyl, S, S -dipentyl,
S S - dué)mngles of niscellinges vlerivatives, iscludeaeryles, 2ealkyl-1,3-

OGRS L ANCEEL 33, 200553 S8 7 Ly SYRbiSanes,orn

digstérs| phenydigodp andi amididcab4it(ereapleki epi n. 30
VO 2004/ 037801 PCT/ US2003/ 033343 Acyclic Nonot hio

Acetal s and Ketal s Exanpl es of acyclic nonothio
acet al %tgﬂﬂylk@été}ss include Otrinethylsilyl-

Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.

AMIDES AND HYDRAZIDES

Amides

Examples of amides include N,N-dimethyl, pyrrolidinyl, piperidinyl, 5,6-
dihydrophenanthridinyl, o-nitroanilides, N-7-nitroindolyl, N-8-Nitro-1,2,3,4-

tetrahydroquinolyl, and p-P-benzenesulfonamides.

Hydrazides
Examples of hydrazides include N-phenyl and N,N'-diisopropy.

The compounds of the invention can be prepared according to the
methods described in the next section.
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S-al kyl, O nethyl-S-al kyl or -S-phenyl and
O-nethyl -S-2-(nmethylthio)ethyl. 5 Cyclic Mnothio

woeenabsoand Ketal s Exanpl es of cyclic nonot hi BCHUS1083/633343

10

15

20

25

and ketal s include 1, 3- oxat hiol anes. M SCELLANECUS
DERI VATI VES 10 O Subst i tuted Cyanohydrins Exanpl es of
O subst®t ut eByripasisShydri ns i ncl ude O acetyl, O-

L et s bbboy Rt o WPRBLIN o grapahageordingt

EXt?éﬂJfl@ﬁal@ynﬁd@@tdrgéﬁledn@t‘}ﬁ@d@é‘hﬂerﬁatr%rt&ﬁnblnatorlal chemistry
N N-di methyl and 2,4- dinitrophenyl. Oxinme Derivatives

eihads, 88 sapwmnrﬁ.cf@me § b snihic Rx@erdesdt-Rgi A person of
0 AP Py R e S 4 s

ofemmpltas tprbEdedntd hyheve tisen domipolihds € they mvievitisn.

i ncl ude_ oxazol i di
1- met hyPne skilled Hgm%gggwuyq;gqgw@atf@t gy¥nthgsig of the compounds of

di et

2. BTSN AFEIORaT e offested by purchesing Intermeplats or protected
andtermdd}ételommpnunds described in any of the Schemes dlsclosed herein.
bi R% 6-di - j but y nEt hﬁl Epen%m (iieg S !\(/)Aﬂgllfyelé (S%ed a? R* one

rcéﬁ f‘j?z"”g@?g“ @1I%@c§m% 4R %héﬂte\@ RO &0 only ?nd that

0 033343 anpl es o ctlve protection o
a- taacreamgfamneeantmbuweamamlowedma @ro%% alses,
enol ethers

b
nor phol H?ISk'”gS ¥'ﬁ‘§/?ﬁi’v' f%*&%{dgé 'Zgﬂ%%r |r@|yw of the
beflerbssex i ipYéparafidh of tHBEMPbGhdY bf the present invention, it may be

necessary and/or desirable to protect sensitive or reactive groups on any of the
molecules concerned. This may be achieved by means of conventional
protecting groups, such as those described in "Protective Groups in Organic
Chemistry", ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene &
P.G.M. Wuts, "Protective Groups in Organic Synthesis", John Wiley & Sons,
1991. The protecting groups may be removed at a convenient subsequent
stage using methods known from the art.

Compounds of formula (XIlII) may be prepared according to the
processes outlined in Scheme 1. One skilled in the art will recognize that the
location of formyl functionality at R*is for illustrative purposes only and that the

formyl group may also be located at R? or R®.
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5 Cyclic Ketals, Mnothio and Dithio Ketals Exanpl es

of cyclic ketals, nonothio and dithio ketals include
whe@aws1syl enedi oxy derivatives and PCT/US2003/033343

t et ramet hyl bi snmet hyl enedi oxy derivatives. 10

PROTECTI ON FOR THE CARBOXYL GROUP Esters Substituted

Met hyl $eResne 1exanpl es of substituted nethyl esters

i nclude 9-fluorenyl methyl, 15 nethoxynethyl,

met hyl t hi omet hyl, tetra hyd ropyra nyl,

tetrahydgof uranyl, nethoxyet horynet hyl, NH

_ . - . N

2h(ﬁ|\ thyI_S| lyl)et hoxymeN h}/l benzyl oxynet hyl ,1/@)

phigmac D p brom@ghgenacg‘h{ hyl pheqigex! . n

p- et hoﬂ/phenacyl , carboxam donet hyl, and

N-ph{Vig) i m donet hyl . 20 2- QWstituted Ethyl Esters(v)

Exanpl es of 2-substituted ethyl esters include

2,38, 2gichloroethyl, 2- etithyl , a-chl oroal kyl, \

2-(trinmethylsilyl)ethyl, 2- thyzlthioethyl, 1, 3-
di t biangf | 2- net hyl , 2- (p- nitxoptienyl sul fenyl ) et hyl ,
2- ol ugsiestl f onyl ) et hyl (2' -%Vr':? dyl)ethyl, 2-(d
i ph phpsphi no) et hyl , 1- 1{3-11- phenyl et hyl, t- 25

but yd,,o cyel opentyl, cycl ohegyb, lyl, 3-buten-1-yl,
4-(trinmethylsilyl)-2-buten-1-yl, cinnanyl,

a- ret(Mllici nnanyl , phenyl, p{VHBt hyl nercapt o) phenyl and
benzyl . Substituted Benzyl Esters Exanpl es of
substituted benzyl esters include triphenyl nethyl, 30
di phenyl met hyl, bi s(o-n itrophenyl)pethyl,

1

9- ant hrytEt hyl , 2-(9, 10- di ox6yRMthryl met hyl , (\N'M

5-gdi bgnzphu beryl, 1-pyrep \tngj/%y 0 van
thyl, oy

(1 fuofonet hyl )-6- chro

2

2,4.6-LRf net hyl benzyl, p-bregoBénzyl —e—+i-oben
9 t
32 2004/ 037801 PCT/ US2( 033343 nfeP Bbenzyl ,
p- me Fybenzyl , 2, 6-di methexyhenzyl, 4-(m R3
et hyé finyl)benzyl, 4- su I1f|8benzyl , pi peronyl,

4-picolyl and p-P-benzyl. STyl Esters 5 Exanpl e& of
silyl (%t ers include trinet hy(k§i lyl, tri(ﬂ)hyl silyl (XI])'

QH step G
step F
10

(Xim) (X1v)
A compound of formula (XIll) is prepared as outlined in Scheme 1 from a
15  compound of formula (V), in which the group M" represents a nitrogen-
protecting group. One skilled in the art will be capable of selecting a protecting

group that is compatible with the transformations in Scheme 1. In a particularly
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butyl di met hyl silyl, i-propyldinethylsilyl,
phenyl di met hyl silyl and di-t- butyl nmethylsilyl.
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include thiols. M scellaneous Derivatives Exanpl es of
m scel | aneous derivatives ine¢lude oxazol es,
2- prefgired emboghiment, ihrgroup M is tert-butyl-carbamoyl. A compound of

5 Bl BBkl RS A fudBSund pormmia 0 byrsagine 2
gr edtapaied BEfSrama Wowiabh(didénydecdiketsne Lndst Aitddtive amination

Esters Exanples of stannyl esters include
t reandijons iarthe Ipresrnaer of-araslucianitsaighyas, SOOMINDES  AND

HY] ] . f ' ' i
PR A T ST BRGGne o soven
di §ueh £ TRIFRIDCE | DCW, Imetdanbl, ed®iridlj slesther at a temperature
N-7-nitroindolyl, N8-Ntro-1,2,3,4- .

t ceetmepardand 881 %, Onadkiled.ipdhe afuillreepaizeithat theuse of a

T

pacar’ﬁexylrmwmagdnoweége%e maﬂert;a‘ th& Peaxetidmoaisd/de sexfliceetie
in_ the next section. 2004/ 037801 )
pdPrustionsf bypraducts; ?@ﬂﬂa{m%ﬁ@r'vrﬁeef%ﬁﬁ Stmkrdigient -/ compound

oy SRR (Ads RradtbERRbh SREAld, BFbfone, SEEHE HERTand sodium
c higisicstoxybortiyinids jn BEE horaon terSpbraterel Aebmpoand afrformula

<o BB 15 poiai ek TPEhS campoaTaprTBNE (P kasihereapgund of

CXRRLES (A At APRLARNRERSMNE of FEmEQMBAHE Brofctind Group M' under
nitrogen-deprotection conditions. In a preferred embodiment a compound of
formula (VI), in which the protecting group M' is tert-butyl carbamoyl, is reacted
with an acid such as anhydrous hydrogen chloride in a solvent such as dioxane
or ether at room temperature. A compound of formula (IX) is obtained by
reacting a compound of formula (VII) with a compound of formula (VIII) under
amide-formation conditions. In a preferred embodiment, a compound of
formula (VII), either as a free base or as a mineral acid salt, is reacted with a
compound of formula (V1) in the presence of a dehydrating agent and a base
in a solvent at a temperature between 0 °C and 60 °C. In a particularly
preferred embodiment, a compound of formula (VII) as a hydrochloride salt is
used, the dehydrating agent is 1-{3-(dimethylamino)propyl}-3-ethylcarbodiimide
hydrochloride and 1-hydroxybenzotriazole hydrate, and the base is N-
methylmorpholine. A compound of formula (XIil) is obtained by reacting a
compound of formula (IX) with a compound of formula (XI) in the presence of a
reducing agent under reductive amination conditions, as outlined in step A. A
compound of formula (X) is obtained by reacting a compound of formula (V)
with a compound of formula (VIII) under amide formation conditions as outlined
in step C. A compound of formula (XIl) is obtained by reacting a compound of

formula (X) with a compound of formula (XI) under reductive amination
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One skilled in the art will recognize that synthesis
of the conpounds of the present invention nay be
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i nt ermedi ate conpounds described in any of the Schenes

di scl osed herein. 10 Throughout the schenmes when the
r eanrditianst andesoribed iystep A.obaasapeindiaf fosmala GUV) issabtained

h | | he ch f
| L8 og acampg iR ANer Rl B i & PBndSht e & rergoving
CbPratetant ro@s B haef nifocn-MbrotetionQenatlins, 89 dullined in

the art wlT further recognize that during any of the
prafepssel cbmpqur@pa‘rfatmuka (%ﬂll)tla@béampdmycrga@mng agompound of

F BT Rl oV Vish Shabbal o Retong ANEEE R IRtiVE Hinktian conditions

anys 8iitlih8& in 9@ pE& U CRMSEUHR dtaHe pldent TyerRonafly e¥erbe
by neans of conventlonal protecting groups, such” as

t esyweoientlyipsepared usmgw@mus/@th@rﬁ pRiGah integaadiates. For

(T:h q%aprﬁélrggﬁ%na@% 913 J%Wy%wgﬂ) Yeu¥:ity ggg%gr@%BB]'g?%SSea& flom a
O @rispoRMg@§i Balide) @hﬁh V&l BYark! BRtgide20ialPPalladith® mediated
3

pr ot ectl ng groups may be renpved at a conveni ent

s uissgdjog mith g fergyl L@arhgnyie@mérﬂe leqviMalgntom the art.
Conpounds of fornmula (XI11) nmay be prepared according
to the processes outlined in Schenme 1. One skilled in

the artpwi | | FérenagiorAdhmistidiion, hae Jhieeapyf for nyl
functi onallty at R4 is for illustrative pur poses anly

and t hathe gisclesed Gompouiidsy langyordn seniinatiimvath, der @zample a
N SRmind f 1o et S HRERR Rt o e
Minéuditdogic digbiders Wduding sfeePivakéand RBRolkal/vidilepc€ didaegers (e.9.
D~R3 ~Rs, 5 CHO CHO
insomnia and jet lag), attention deficit hyperactivity disorders (ADHD), learning
and memory disorders, cognitive dysfunction, migraine, neurogenic
inflammation, dementia, mild cognitive impairment (pre-dementia), Alzheimer’s
disease, epilepsy, narcolepsy, eating disorders, obesity, motion sickness,
vertigo, schizophrenia, substance abuse, bipolar disorders, manic disorders
and depression, as well as other histamine H; receptor mediated disorders
such as upper airway allergic response, asthma, itch, nasal congestion and

allergic rhinitis in a subject in need thereof.

1. Formulation and Administration

The compounds or compositions of the invention may be formulated and
administered to a subject by any conventional route of administration,
including, but not limited to, intravenous, oral, subcutaneous, intramuscular,
intradermal and parenteral administration. The quantity of the compound
which is effective for treating each condition may vary, and can be determined
by one of ordinary skill in the art.

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be
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(VII1) (MI11) NM N

R (
J)n 22 QHR2 step ER3

NM(( ONJ ONI ) n ON
RER3 CHOCHO Q (IX) (X

F 10 1 If (X)) N RINBS2003/033343
ON)N ON) R R R3step HI RB3 QQ (X111) (XIV) A
compound of forrmula (XII1) is prepared as outlined in
Susefubinitherpreparatios of cepmawndstaccording 0 thig InvertiaRasief their

chBadrseetra SBRP e ey pUCRE anRiRacikicl AbCuRable sals
PbPiRCEdMBoukd PinRlUdRdCid BdaRiBRaEls! tRatwinal, fdnexample, be formed
transfornmations in Schene 1. articularly

2b9misiBgE0solpim ublizosrmagead Iwri]tb?%g@wﬁ@a Oéﬁtmﬂr%%?@vgﬁca"y

| BEcr b A o S5 RO AZBERTEK SRR . malic

( Mridb¥uégnietdon) seetic @i bethzolc doid,nailrie &cid, taitaric anid, carbonic

al dehyde or ketone under reductjve am nation . .
acid or phosphoric acid. Furthermore, where taﬁe compounds of the invention
carry an acidic moiety, suitable pharmaceutically acceptable salts thereof may
include alkali metal salts, e.g., sodium or potassium salts; alkaline earth metal
salts, e.g., calcium or magnesium salts; and salts formed with suitable organic
ligands, e.g., quaternary ammonium salts. ,

Thus, representative pharmaceutically acceptable salts include the
following: acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, bromide, calcium edetate, camsylate, carbonate, chloride,
clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate,
maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate,
mucate, napsylate, nitrate, N-methylglucamine ammonium salt, oleate,
pamoate (embonate), palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, salicy)/late, stearate, sulfate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodide and valerate.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds that are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with a
compound that may not be specifically disclosed, but which converts to the
specified compound in vivo after administration to the patient. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are

described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
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conditions in the presence of a reductant such as
sodium5 triacetoxyborohydride, sodi um
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as THF, DCE, DCM nethanol, ethanol, or ether at ﬁ
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conpl exes or car I'C aci dS may 1ncrease the rate
of the Wiace tltmcramﬂbundes edcmrelrrtgm this ihoemtidri havebt least one

by - duct ti referred enmb ment, a
oS FaRteE el il Bbgaringd) estacananiaiman. aers e

or QR & tRBIdH 2l cEAters, th ddit
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grREheVn o8 de3ma of thd E;r%ﬁsllhrféeﬁfrmts%if tr@c&ﬁﬁgbﬁdé)ﬂw)%y &xist as

a preferred enbodi nent "a conpound fornmula (VI

wHddymerhspans ag siely age sligndad fasbe G‘lﬂjuctﬂd il thea:rrsamiyhyentron

e AN GRS ot o B3 cBPadhuk Iy sPATE B P HT e

r dniratesper edmiton drga@itseivshtef an@soth QOIQ/la‘?@s ér‘é also intended to
obtai ned by reacti ng[aa compound of forrmula (VII) with

a Reoapeameassed Withip e@WP@Pfﬂﬁﬁé}Venﬂgnam de- formatr on
Con ki B35 SO0 GAETRA o

adotndEing ohs or eecreasbrmpdunds ofdhlmwmhdﬁ infagsidlation with a

VITT) int presence of a dehydrating agent and a
é&&@rzﬂaﬁea %ﬂj'lY\Pé%ﬁ"?PB% ble, cewiep @ndiqntiongly addiopakpharmassutical

CodpRiSals b bionBOShSSers, WRAGHT s HATRRHSar

t hanitdddsagiedbrmg sagle @s pilts, tablets, caplets capsules (each including

S AR Y RO TR A THG L,
t%v@ﬁ}?@ dranDlesTBidhd PRfRHRG A §&utr&1§8%sﬁﬁq f?ﬁéﬂ:‘&rﬂg

(XIT1) 1's obtai ned by reacting a conp
( ISXWW& amd amedsipos)n chedérefdoasroskal Qr)(lq)ud sprielys, gropseanpoules,

Briple B A TupbhSfiyies o ol B EEnto Blinase. sublingual
f O robtal HhiniStraiOraion est éarnrn@ﬁﬁétbﬂgayainﬁamﬁeHraﬂl uﬁéufﬂatron
formula (V) vvrthacon'pound of forrula (VII1) under
ariligenatreln the soapesitiononsy ke presenteddn arfnrmtsepiacle far once-

SN Bhod P o BBttty G REbbRE Gt of e

( Micliveiedaipouadysticty s &e 88tarfdhite salt, may be adapted to provide a
depot preparation for intramuscular injection. For preparing solid compositions
such as tablets, the principal active ingredient is mixed with a pharmaceutical
carrier, e.g. conventional tableting ingredients such as corn starch, lactose,
sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate
or gums, and other pharmaceutical diluents, e.g. water, to form a solid pre-
formulation composition containing a homogeneous mixture of a compound of
the present invention, or a pharmaceutically acceptable salt thereof. When

referring to these pre-formulation compositions as homogeneous, it is meant
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36 WD 2004/ 037801 PCT/ US2003/033343 conditions, as
described in step A A conpound of forrmula (XIV) is
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a reagent capable of renmobving the protecting group M
under nitrogen-deprotection conditions, as outlined in
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r @Cd@saye mtra@mmm@) meéum/anwwf rﬁrotortgeeladotlmg dfor example, the
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sI taklst QERY GARHCIPBTRA RN VIR secﬁ@o@rae%er(d@sage component,
ﬂﬁQ'@(}té% t?égri%rggne' fRh of it &Nl 96 this Joﬁ%@rer?ﬁé bty

di sorders 'earning and nenory di sorder
c apm ponentsl gah lecse pamatedi myr anm Baterlmdayee]g ashich serves to resist

i(n lgﬁ ﬂlé)qn%tﬂe gﬁégh@‘ndm lsoera]ltgghtglér\{eeglrﬁ 2l rrre to pass intact
n%@%@Rﬁj\bde%H BethS 86%%8 in PIBESE.Y A \fﬁﬁé’t}%f materlal can be

si ckness vertigo, schrzophrenia, substance abuse,
biysedafor duslo sdteris, layensiar adatiogeiesush raater@@am@tusilmgwa ranber of
wel | as .ot he ksta

i BEnS ol il Sigh BReiagf 28 Rbfibn et Fu il oA efiufose

Nafkateongestion and allergic rhinitis in a subJ ect
in need thereof. 25 1. Fornul ation and Adm ni stration

The conffriligidd dermasinpukichitbe sopTpaundsiandeermpesitiens gethe

{ NGt B Belth 3G RloReh FaP n gt dH 0Bl or py,injection

Nahclltie] 4qeedud sdltiidresy %Unalbly flavetad SHopsitaNUs, or oil
i ntrarruscul ar, i ntrader and parenter al

adiMSRPESIAs Bid flwedmwﬁtopswth pdibleoafosteh 29 caliprseed oil,
| %e%%f‘r?ec& VC?OCBH[I’[ bif ERpELFTHC Bs GRICAL LRRrENY ¥ider and

e de
pharmaceutlcal vehlcles. Suitable dispersing or suspending agents for

aqueous suspensions, include synthetic and natural gums such as tragacanth,
acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose,
polyvinyl-pyrrolidone or gelatin.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers
may be prepared either by enantiospecific synthesis or by resolution. The
compounds may, for example, be resolved into their component enantiomers

by standard techniques, such as the formation of diastereomeric pairs by salt
40
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by one of ordinary skill in the art. For use in
nmedi ci ne, the salts of the conpounds of this invention
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salts.” Other salts may, however, be 37 V\D
2004/ 037801 PCT/ US2003/ 033343 useful in
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[ts

BRSSP oG, e TveTian den e ST iTatedt gy asal form via
aAHRBLIUESH éuﬂabeTHﬁanéé%ﬂ’ R@ﬁle@sabr vi8 ti@magﬁﬁatgm Bhiches well

acceptable salts include the follow ng: acetate,
bdmpemdsdhoemat erdinzey skillirethabadarlaobeadministersd it the form of a

cdiafust oclibiiet b ralE Bkl afn i of course. be
c 'cbhﬂh@ouéjr‘é‘ﬂb{@lftﬁﬁh|nﬂétrﬁ||ﬁenﬂﬁﬁ§ Hout &l Godatfesregimen.

estol ate, esylate, fumarate, ucept ate, gl uconate,
gl ut ametas insjaye eyl g@mmn%tf@on lhél%yqu@s @ tadetor capsule the

S EAL e A B BEREARY P s praracouteat

| aibb@bla@[@h@rt daptigradueh d¥pdtAbeol, gptedl, avatepan tias kke. Moreover,
mesyl at e, met hyl brom de, nethy Inltrate met hyl sul f at e,

Zdvhﬁft@@%l’edrﬁp‘s%ﬂeéﬁ@}’ slilitable blndﬁreml}{bﬂqagtaj @gﬁwtﬁgratmg agents
pargrﬁa&ﬁennzfééengg gégtﬁ?sto be, Iﬁﬁﬁgﬁsogﬁ{eﬁrmﬁnlﬁ%‘?ﬁxtuﬁé' B fitBb® binders

paholgéé awithout fiatitatios,atach| gélatin siatarahsagarsiduichtas, glucose or
subacet ate, succinate, tannate,  tartrate, t eoc}ﬂat e,

dgfa-laciose, cPEY RiveaicaRrsangilral Achenthelicayng siRh as acacia,
coﬁ'%% Qfsh %@woﬂﬂﬁ%l%té héd?ilu%%té&fgfée n@égfﬁg SHE sféaré%e sédium

invention. I'n general, such prodrugs
wibdnzbatef, sodiuimbaedtate, sodium chloride and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
like.

The compound of the present invention can also be administered in the
form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles, and multilamellar vesicles. Liposomes can be formed from
a variety of phospholipids, such as cholesterol, stearylamine or
phophatidylcholines.

Compounds of the present invention may also be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules

are coupled. The compounds of the present invention may also be coupled with
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derivatives of the conmpounds that are readily
convertible in vivo into the required conpound. Thus,
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the term "adm nistering” shall enconpass the treatnent
of the wvarious disorders described wth the conpound
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Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition, factors associated with
the particular patient being treated, including patient age, weight, diet and time of

administration, will result in the need to adjust dosages.
2. Combination Therapy

The disclosed compounds are useful in combination with other

therapeutic agents, including H¢ receptor antagonists, Hy receptor antagonists,
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aut oi nj ector devices or suppositories; for oral,
parenteral, intranasal, sublingual or rectal

wa@elsuisor ati on, or for adm nistration by i nhaP@l/U82w08033343

10

15

20

25

30

insufflation. Alternatively, the conposition nmay be
presented in a formsuitable for once- weekly or _
oradel nesrolpsmittar medulatare such es SSEispAns nemrselasiveiseeotonin

sal.t the. j onpound, such as the decanoate
sg?ﬂp?%ll%nﬁé&é&%g@ééﬁ%‘provi de a depot preparation
for i ntivigiads dr@knbWhas the art fopdcRieRang efestd doses for
conpositions such as tablets, the principal active

i Kaerapeutic and nipRaciia purRoshs fordbewtisdased phammageutical
< R 08 AL IR LR NSRS Sy R BEpfmulated i

achd sammﬁ'ﬁumism.e&batmrapéam pumpospbobptteta “@hthy effective
guns, and ot her pharmaceutical diluents, e.g. water,
t AMQHH as %Pﬂdﬂ%@'& neansihat @'BHUBB%%%QH aetiye compound or

C Y3k Bgic AORRO GRS, (7 ﬁﬁﬁiﬁaﬁén,QP%PQP&%WﬂeQ%?IObEQI or
present I nventron, or a pharnaceutical [y acceptabl e

saheditimal Espon¥bdm a tisstie rsystegn,taniniabsehpmanfibatis! Edingsought

c osi tions as honogeneous, [t i.s nmeapt 39 VWO L

2808 CreadhesCrrieRpBtanaasaisgl dosiit OF pibeslpiggn, which indludes

| NYEGRLSA LS tfe gyrﬁﬁﬁj’rﬁ@ Bf BHECAs¥add bPHBBRY Bé?ﬁge trg_afed. For
that th be readily

conposi tion so e conposi t1on may
s |dvdphylaetit purposes)(iad.| inhéfitirg: thevensid ongeogression afiecdisorder),

o dué Bt sifeRtib setror S s Rt dspahacive
U o SARIOSY ﬁlﬁérﬁ’f‘ac‘éﬁtiééleag{é(?,gaolgﬁé oF iP8Smbin=ABAY that inhibits in a

containing from5 to abou ( n&;of the active
i rsgibdt #me onsetiareprogressiam ofi disardesras ipsingwought by augeearcher,

BB e gty BB TR B eltnd Br o Beorder s

Pirhégiafdd, at east it phRsBdtHOMpasIdtibART dhRoMAcfORisEimiple
ot herw se conpounded to provide a dosage form
afreeepiprey Thies,40¢ nesed inferios Rsayeas semiipatiqnsy of two or more

e Lk £ d n |

SHUBA Sl S, ch TS 85 B oG FRIYRAR A ABependenty

behagpentitlly drosraphilasticatiyetiegtivce anesurithid)fad tewst onéhttug in the

two conponents can be separated by an enteric |ayer,

wiRosrPiaaliqiels adminisierad in@nsamerpt gt snsybrtherarewiinacsub-

a i . . jnt i

Mo ARIASRS SERORET SchRtRd AchygBiyr

negtdeninisteredrin lsemtbnatiedwitio the setorehoeadditibrgletragsaccording to

Cc’%ﬁé Iinn Sn‘tioﬁ;u Srh (csr%toﬁ1r hlgulgss allrre]caldjrr?ilnlnsger%dr}hjrgtﬁeegmgfmt that is sub-
therapeutic or sub-prophylactic if administered alone, but are therapeutic or
prophylactic when administered together. Combinations of three or more drugs
are analogously possible. Methods of combination therapy include co-
administration of a single formulation containing all active agents; essentially
contemporaneous administration of more than one formulation; and

administration of two or more active agents separately formulated.
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pol yneric acids with such materials as shellac, cetyl
al cohol and cellulose acetate. The liquid forns in

wokiogl3she conpounds and conpositions of the PCEESW3/033343

10

15 f

20
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30

i nvention may be incorporated for adm nistration
orally or by injection 20 include, aqueous sol utions,
sui t ablEy 1 &x@mpiesyr ups, aqueous or oil suspensions,

ggstghﬁ%&%tﬁmﬁ@ é{;mg\@/?nﬁ% f{)’l'ldvﬁpaor yiblos gre included.

oifhesasexaeigle@dogiot Xhitsthanveritionl arheypdvar oy endartab suggest a
vehi cl es Sui t abl e di sper si n_?lgor suspendi ng agents

adribad of pspiciinthe, invertianieTRosh pelied iniihe %mﬁyaﬂmd other
X

sm}& D%Hglaarf gge;(éty{?e y ceﬁnl}%%ée, rre?rhy@:ewnéfcg%hg% HoWever,

pahyse melthgs ael detsmed do bgetitiin the S¥mpecot thés ipventisis.es

for the preparation of the conmpounds according to the

invention give rise to mxture of stereoisoners, these

| somers may bProtBE&%ﬁb?%a%tn‘?@g\é%BFé?gnlﬁ#;aé@HW_'(ﬂ“es
such as pre

n3ilsoa®pr epared in racemc form or individual

enanti o ar ed_ei ther by enantiospecific
ﬁﬂ'ﬁ@%‘%'ﬂp ’B?gﬁgﬁﬁf ﬁ"g?é"" ¥¥hpounds may, for
eXAER! ed into thel r corrponent enanti oners
by st gﬁtg'a% {rﬁ'chnrlyques such as the formation of
dilesteeticmne = 22(p&i25t iy salt 40 WO 2004/ 037801
PCT/ US2003/ 033343 formation with an optically active
a&ir@dl%ﬁ&%c%m(mly/vmteb Q%%&VﬂUQfD@&?F%EP'@) acid and/or

() 01 o hithuoY! Uk BebifIcAss 9 gtk owed by

ctional "crystal Ion an regeneration of the
rze)e b29e0 mihe c@93bandonitele/ tloswatee resol ved by
formati on of diastereoneri fol | oned
by chr omat ographi £28 2 alezak: s
c atlvely, the conpounds may be
rﬂ%@gﬁ éﬁbF‘gSé”‘é |1t19 HPLC col um. Advant ageously,
c @giamnd sAgifent ZORBAX@nBomnus/ BRFY, 5qmdpxB80 mm
adm nistered in a single daily dose, or the total
d&ilow rates aheld@in be  adni nistered in divided doses of
t"t?eteﬁmd? Q-rZé(gé"rZM fgs daily. Furthernore, 10
conpounds %or € present invention can be
arianistt ¢acstonitrileMater Bs05%f taflnoroagetic acid)

1) 0.0 min 1% acetonitrile/99% water

2) 20.0 min 99% acetonitrile/1% water

Mass spectra were obtained on an Agilent series 1100 MSD using
electrospray ionization (ESI) in either positive or negative modes as indicated.

Thin-layer chromatography was performed using Merck silica gel 60 Fas4
2.5cm x 7.5 cm 250 ym or 5.0 cm x 10.0 cm 250 um pre-coated silica gel
plates. Preparative thin-layer chromatography was performed using EM
Science silica gel 60 Fas4 20 cm x 20 cm 0.5 mm pre-coated plates with a 20
cm x 4 cm concentrating zone.

NMR spectra were obtained on either a Bruker model DPX400 (400

MHz) or DPX500 (500 MHz) spectrometer. The format of the 'H NMR data
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topi cal use of suitable intranasal vehicles, or via

transdermal skin patches well known to those of
wo@e@insasyl skill in that art. To be adm ni st er ePICT/NS100#033343

formof a transdermal delivery system the dosage

adm nistration wll, of course, be continuous rather

t hatow ist eheiniaad shift inrpng own field ofl Sxatdraneefhiisiiang seference
1 the f f
* G, EBpelii o8ifant M Frchidlis® il ponen:  can be -

conbined with an oral, non-toxic pharmaceutically

acceptabl e inert carrier such as ethanol, glycerol,

“@&Ehgﬁ@q the Iike. Mreover, when desired or

neces y, suitable binders, l|ubricants,

di sintegrating.agents and coloring agents can al so be

i ncor por at ed iﬁ}eﬂ{he m xture. Suitable binders 20

include, witheot | tmtation, starch, gelatin, natura

sugars such {as gl ucose or beta-lactose, corn

sweet eners, Natural and synthetic guns such as acaci a,

tragacant b sodi um ol eate, sodi um stearate,

magnesi stearate, sodium benzoate, sodium acetate,
5 sodium chhoride and the like. Disintegrators include,

W t houty Ld B[, &) raﬁhérﬁ@arb@i Ihﬁ’écr&%r‘tiﬂ)‘u @stétgar ,

bent oni € conpound
om metuwefsmperaznaemmamoxyhn aaldsterusleuratjastar éf. @9@) 3-pentanone

L 51 Plaiiel p6B 860 (P25 i e ERuie (1105

M i H@Hﬁirbﬁfeth@% ﬂj@ﬁl 2b0FPﬁI§WB§ sfA8d fer 1 @h@%éﬁﬂ@rnperature
a varlety of phosphol i pids, such as chol esterol

10 stTé@rr;eraammmmtur@wagmmn@hadwttth a@eoUSINPOITh(B i) and stirred

oo ZEoal taou (e BRI AR LU Rls gt Snd the

Meﬁhnﬁ@mmr@%@cbmbwmﬁ DEWIg3c0tp0 ail). Eheracts were combined
conmpounds of the present invention Z;so
g%@ a

it washag Wil azTEos 1pemdedes b Daloraned under
PRkATEL 0 A% LA ORIRL S JD cORld P SGR PO YITer s

Pyvinyl'pyrrolidone, pyfan©copol yner,
15 polyhydroxypropylnethacrylanrdepheno

pol yhydr oxyet hyl as artanrde henol
pol yet Hy eepr@e%p@éﬁp drAYRIere thiowah Examale Sureri prepared in

P14 Jvrtl‘i gr?%‘ ﬁrg)ﬁzegﬁrg Bpgg&gg% hgﬁrlg%gggn‘égﬁ%d@arwﬁyl

rese I NV ss of

mdmhnuumkﬁméapmMyners useful in achieving

20 Example 2

e
()
'

4-(1-Ethyl-propyl)-piperazine-1-carboxylic acid tert-butyl ester

Prepared from 3-pentanone and piperazine-1-carboxylic acid tert-butyl

ester.
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controlled rel ease of a drug, for exanple, polylactic
aci d, polyepsilon caprolactone, polyhydroxy butyric

wa@edod/o3180l yoest ers, pol yacetals, pol ydi hydr oppeEINS2003/033343

10

15

pol ycyanoacryl ates and cross-|inked or anphipathic

bl ock copol ynmers of hydrogels. 10 Conpounds of this
invention may be adm nistered in any of the foregoing
conposi tions and accordi ng to dosage regi nens
egabhipleBed in the art whenever treatnent is
required. The daily dosage of the products may be
varied over a mYde\%gnge froml to 1,000 ng per adult
human per dgny or al adm ni stration, the
conposition 15 are preferably provided in the form
of tablets_%g aining 1.0, 5.0, 10.0, 15.0, 25.0,
50.0, 100902650 and 500 nilligrams of the active

i ngredie f& the synptomatic adjustment of the
dosage to the subject to be treated. An effective
anmount 4eButyvi-bimedazigeiiscarbdkylradig tertspptyl edtemit a dosage

oty vrBRRI SISO G B Zner & Rt i Btiq fhef butyl ester.

about 0.02 20 ny/ kg to about 10 ng/ kg of body wei ght
per day, and especially fromabout 0.05 ng/kg to
a ng/ kg of body wei ght per day. The conpounds
ng§%hgﬁggdninistered on a reginen of 1 to 4 tines per
day. Optinmal dqsages to be administered nay be readily
determ ned by t skilled in the art, and will vary
Wi th the partdi onpound used, the node of 25
adm ni strati¢n, Ythe s ngth of the preparation, the
node of adm ig-stration, and the advancenent of the
di sease cgnq&;ion. In addition, factors associ ated

pa

€,

wth t i cul ar patient being treated, including
patient a _meight, di et and_tine of adm nistration,
‘g‘o'n,'oi " 95 '-Me_&#kl&m'égtjlﬁﬁ- @ eT'ﬁ{z:i@-H E@a‘rlbggﬁni%%%?d byl es r

i N comprepaicanfravntiootanene dndesipeeidiies 1 ageinds/lic acid tert-butyl
including H, receptor antagonists, H2 receptor
a@ﬁgﬁonists, 42 WD 2004/ 037801 PCT/ US2003/ 033343 and
neurotransm tter nodul ators such as SSRI s and

non-sel ective serotonin re-uptake inhibitors

(e 5

-
()
A

4-1sopropyl-piperazine-1-carboxylic acid tert-butyl ester

Prepared from acetone and piperazine-1-carboxylic acid tert-butyl ester.
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Met hods are known in the art for determ ning effective
doses for therapeutic and prophyl actic purposes for

wa b@4a3mel osed pharnmaceutical 5 conpositions oPCT/082003/033343
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di scl osed drug conbi nati ons, whether or not formnul ated
in the same conposition. For therapeutic purposes,

t fxample6"jointly effective anobunt" as used herein,
nmeans that amount of each active conpound or

phar maceut\cal agent, alone or in conbination, that
elicits th hol ogi cal or nedicinal response in a
tissue éy* em animal or human that is being sought 10
by a reseaycher, veterinarian, nedical doctor or other
clinicif®h,” which includes alleviation of the synpt ons

of t he 1disEBER/I-Piptasine driydpechlarids eat ed. For
prophylactic purposes |nh|b|t|n8 t he ons

. e., onset or
P b S oholofon e prasiupt of EXGMPI 612 Ginynethanol (120 mL)

b Bosnifes BURR 4 M AGT b Rane plod Ry g g refRfich Afili€was
CRfREAH: r66n tbAfjeratiid bARSr DA Ha tHS selvehewhs Naporaed under

or progression of a disorder as being sought by a
r yseauhdrthyl etbeenasadded, anteavanaratgsiiogtyaesstipger vacuum (2 x

Linici . . _ S b i . o
QDAL e Foullfed Vg Bl Vs it BRI Naclim i 24y vielding
Olth&VEl€ chbhplodmnss its Gﬁ\g_étﬁﬁ)ridﬂwt (498 gpase senhite solid.
i nvention provides conbinations of two or nore drugs

wherein, for exanple, (a) each drug is adm nistered in

an ind i :

pr ophyﬁg%ﬁlg{@ QHS% %f%%{}ﬁél\%gﬁ fz!btrrr%% !EX?@g"'eaQ Ol\/\éeargtprgﬁaered n
dramaldgy tbhiRe procdduretof @xanpladrirarnshe spdcified dertdmbyloarbamate.
that is sub-therapeutic or sub- prophylactic if
adm ni stered alone, but is therapeutic or prophylactic

when adnministered in conbination with the second or
adw@m@edl drugs according to the invention; or (c)

both drugs are adm nistered in an anpunt that is sub

25 therapelNtic or sub-prophylactic if adm nistered

al one, but /ar® therapeutic or prophylactic when

adm ni syered together. Conbinations of three or nore
dr ugs e/anal ogously possi ble. Methods of
conbi n on therapy include co- adm nistration of a

si ngl e 1L E-BtHyabrey| cpipteaznadingtfoohidridee agent s;
essentially contenporaneous adm ni stration of nore

t han ofgeparasuiram;the;Pradectsd Bx@mple < rati on of two or
nore active agents separately fornulated. 43 WO
2004/ 037801 PCT/ US2003/ 033343

Example 8

o

1-Butyl-piperazine dihydrochloride

Prepared from the product of Example 3.

f
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wWOoi04/03780t t he i nventi on.
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E. Exanples In order to illustrate the invention, the
foll ow ng exanples are included. These exanples do

suggest a nethod of practicing the invention. Those
skilled in the art may find other 5 nethods of
pEaamptsd g t he i nvention, which are obvious to them
However, those nethods are deened to be within the
scope of t\his invention. Protocol for Preparative
Rever sed- Phase HPLC G Ison(r) 10 Col umm: YMC- Pack
OoDS- A, mm Flowrate: 25 nL/mn Detection:
% = 220\ & 254 nm di ent (acetonitrile/water, 0.05%
triflubMNoacetic acid) 1) 0.0 nin 15% acetonitril e/ 85%
vat er 1512Ne#R1-Bepiyn-A88&piRE @RydfochRiilie?% wat er
Prot ocol Tor HPLC (Reversed-Phase) Hew ett Packard
Ser i esPrapwreddramthe pgrdushof Exemdg #) Bonus RP, 5 m
4.6x250 mm Flow rate: 1 nL/mn 20 Detection: X = 220
& 254 nm Gradient (acetonitrile/water, 0.05%
flu rg@cetic acid) 1) 0.0 mn 1 %acetonitrile/99%
F% 0.0 min 99% acetonitrile/l % water 25 Mass
spectra were obtained on an Agilent series 1100 MsSD
using elegtrospray ionization (ESI) in either
positive negati ve nodes as indicated. Thin-Ilayer
chr omat,ogr gphy was perforned using Merck silica gel 60
F254 24 mx 7.5 cm 250 ,umor 5.0 cmx 10.0 cm 250
, um pre coat ed sil | ca gel pl ates. Pr eparative
. A pechheriderr ned usi ng EM 30

ﬁ?'eeﬂéi’fééérsﬁif%ﬁ up bR A 8, 0.2 g

zone. NMR spectra were obtained on either a Bruker
nodel DPX400 (400

Example 11

4-(4-sec-Butyl-piperazine-1-carbonyl)-benzaldehyde

The product of Example 6 (3.2 g) and 4-formylbenzoic acid (2.102 g)

were suspended in DCM (130 mL) under nitrogen. 1-{3-
(Dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (3.96 g), 1-

hydroxybenzotriazole hydrate (3.06 g) and N-methylmorpholine (9.432 g) were
added in sequence to the above suspension. The reaction mixture was stirred

under nitrogen for 24 h. DCM (100 mL) was added, the resulting mixture was

washed with 10 % aqueous NaOH solution (2 x 50 mL) and water (2 x 100

mL), and the separated organic phase was dried over anhydrous MgSO4, and

concentrated under reduced pressure to yield the crude product (3.75 g).
Chromatography of the residue on silica gel (2-5% 2 M methanolic
ammonia/DCM) yielded the title compound (2.75 g).
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MHz) or DPX500 (500 MHz) spectroneter. The format of

the 1H NVR data 44 WO 2004/ 037801 PCT/ US2003/ 033343
whedoamnsisst chemical shift in ppmdown field of P€TES2003/033343

tetranethyl silane reference (multiplicity, coupling

constant J in Hz, integration). Example 1 N~ N O~ 5

O 4-sec-Butyl - pi perazi ne-1-carboxylic acid tert-butVl

ost er . . . . . .
ort - bull PRt be ELBREAA 28GR EXIAIL G (g propared i
gl arvalady wcthlel proseddre( &F. Bample windsingdhe!8pecified piperazine
trlaceto borohydride (11.95 g) in dichloronethane

[tsva M@gﬁﬂ GREROXNIC BEEI§- for 18 h at room

5 tenperature 10 The reaction m xture was quenched with
1 N aqueous NaOH (80 nL) and stirred for 2.5 h at
r ature. Additional water (100 nlL) was added,
aﬂ%g%h®gpﬁ%sulting m xture was extracted with DCM (3 x
100 nmL). Extracts re conbined and washed with water
(2 x 100 nm), driéﬁﬁ%ﬁgfscn), and concentrated under
reduced pressure,, yyelding the title conmpound (6. 28
g). 15 The produé?i f Exanple 2 through Exanple 5
wer e preparged, i al ogy with the procedure of
Exanple g-{he specified carbonyl conpound and
am ne. Bcarmpl ep2 NI O\

4- (1- Et pyl ) - pi perazi ne-1-carboxylic acid
tert- blﬂ"¥ E&le prwwgﬁmnazmaﬁrcarbenvl engaldelyde

pi per azhne: 1 CALRPING drSaas! 8F EEIHh5IRY ¥ha 458hE behSoic acid.
10

Example 13

4-(4-Butyl-piperazine-1-carbonyl)-benzaldehyde

Prepared from the product of Example 8 and 4-formybenzoic acid.

15
Example 14
(’N
W
J e}
4-{4-(1-Methy!-heptyl)-piperazine-1-carbonyl}-benzaldehyde
Prepared from the product of Example 9 and 4-formylbenzoic acid.
20
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WD 2004/ 037801 PCT/ US2003/ 033343 Exanmple 3 N OO

4- But yl - pi perazi ne-1-carboxylic acid tert-butyl ester
wG2@sepmoed from but anal and pi perazi ne- 1- car bp&yUS1903/033343

acid tert-butyl ester. Exanple 4 N N} O~

4-eé 1- Met h¥l - heptyl) - pi perazi ne-1-carboxylic acid

t dexarmopley15 est er 10 Prepared from 2-oct anone and

pi perazi ne-1-carboxylic acid tert-butyl ester.

Exanple 5 N N OX O 15

4-1 sopropyl - pi perazj/ne- 1-carboxylic acid tert-butyl

ester Prepared f ormacet one and

pi perazi ne-1-carboxylic acid tert-butyl ester. 46 WD

2004/ 03780 2003/ 033343 Exanple 6 N HD

1-sec-Buty pe gzi ne di hydrochl oride To a solution

of the product of " Exanple 1 (6.28 g) in nethanol (120

m-)  S4-pd-Idogrop@issidemhed! Matidny)rbahzakdasydel00 ).

The reaction mxture was stirred at, roomtenperature.

Af ter Zreparechliosbihearroduelsofdwmiapiar Khans defprmylbenzoic acid.

5
Example 16
/
(N
W
O/ @)
4-(4-Methyl-piperazine-1-carbonyl)-benzaldehyde
Prepared from N-methylpiperazine and 4-formylbenzoic acid.
10
Example 17
/
(N
w
: O
O__.
3-(4-Methyl-piperazine-1-carbonyl)-benzaldehyde
Prepared from N-methylpiperazine and 4-formylbenzoic acid.
15

Example 18

3-(4-Isopropyl-piperazine-1-carbonyl)-benzaldehyde
50




vacuum Ethyl ether was added and evaporated to
dryness under vacuum (2 x 100 nL). The resulting

waoiose3msoel | d was dried under vacuum for 24 h yPEl/tib1993/033343

10

15

20

the title compound as its di hydrochloride salt (4.93
g) as a white solid. 10 The products of Exanple 7

t hr oughPepangd Fonotheepredpeiepidrxample 1Gaad Sgipringlbengoic acid.
procedure of Exanple 6 fromthe specified

tert-butyl carbamate. Exanple 7 HN 15

1- 1-EtGy*-propyl)-piperazine di hydr ochl ori de

Pr B¢ 19 om t he product of Exanple 2. Exanple 8 HN
20 1-Butyl - pi perazine di hydrochloride Prepared from
the product of Example 3. 47 WD 2004/037801

PCT/ US2003/ 033343 anple 9 N HN

1- (1- Met hyl - hept ¥l ) -\pi per azi ne di hydrochl ori de
Prepared fromth oduct of Exanple 4. 5 Exanple 10
N HN %ﬁ" opy!l - pi perazi ne di hydrochl ori de

Prepared frem/t heyproduct of Exanple 5. 10

(4-Bromo-phenvyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone

To a solution of 4-bromobenzoic acid (500 mg) and the product of
Example 7 (710 mg) in DCM (20 mL) was added 1-{3-(dimethylamino) propyl}-
3-ethylcarbodiimide hydrochloride (713 mg), 1-hydroxybenzotriazole hydrate
(570 mg), and N-methyl morpholine (1.64 mL). After 16 h the reaction mixture
was treated with 1 N NaOH (25 mL) and extracted with DCM (3 x 75 mL). The
organic layers were dried (NaxSO,), concentrated, and chromatographed on
silica gel (1-3% 2 M methanolic ammonia/DCM) to give the title compound as

white-yellow solid (630 mg).

Example 20

()
O

{4-(Benzylamino-methyl)-phenyl}-{4-(1-ethyl-propyl)-piperazin-1-yl}-

methanone

To a solution of the product of Example 12 (150 mg) and benzylamine
(0.062 mL) in DCM (5 mL) was added acetic acid (.03 mL) and sodium
triacetoxyborohydride (165 mg). After 16 h the reaction was treated with 1 N
NaOH (20 mL) and extracted with DCM (3 x 20 mL). The organic layers were
dried (Na2SQ,), concentrated, and chromatographed (2-3% 2 M methanolic
ammonia-DCM) to give the title compound as an oil (150 mg).
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Exanple 11 N--\ O 4-(4-sec-Butyl -pi perazine-1
- car bonyl) -benzal dehyde The product of Exanple 6 (3.2

w@ooatssdt f or myl benzoi c acid (2.102 g) 15 werBCT/US2003/033343

10

15

20

suspended i n DCM (130 m -) under nitrogen 1-{3-

(D met hyl am no) pro }-3-ethyl carbodiim
hyr oc MRS (465 BB 12 0DGk):hy 40k 38drs &) &269-8.26 (m, 1H), 3.85

et 9 SR a TR 2 ABLBE R 41 S0l . 489, 2.21.

r Ea¢si(amn 1H)Xil BT s\val),st.5011e48 (andel, NB6+1028 mf 2H)28.92-0.89 (m,
DCM (100 m'-) was added, the resulting m xture was 20
d with 10 % agqueous NaOH solution (2 x 50 ni-)
and water (2 x 100 nlL), and the separated organic
phase was dried over anhydrous MgySO»4, and
concentTied pnbdmtteof E)ea*upledzptmeagm Example d2dvérteepreparks in

d h
S analaobith e Buacocurarot BantIng 20 sming Swewies eHieny

P@%ﬁ%@ggﬂﬁe%‘ﬁggr nguctArg \(;\? é)c()g?r{ﬂog??glt hr ough

Exanpl e 18 were prepared in analogy to the procedure
of Exanple 11 using the specified piperazine
deFyarapleves and carboxylic acids. 5 Exanple 12 N NJ
OO0

4-{4-(1-Ethyl - propyl )=pi perazi ne-1-car bonyl } - benzal deh
yde Prepared fromthe duct of Exanple 7 and
4-formyl benzoi c aci %‘Nlo ample 13 N
N
O

(4-Azepan-1-yimethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-vyi}-

methanone

Prepared from the product of Example 12 and azepine.

"H NMR (400 MHz, CDCl3): 7.39-7.33 (m, 4H), 3.74 (br s, 2H), 3.65 (s,
2H), 3.40 (br s, 2H), 2.62-2.46 (m, 8H), 2.21-2.17 (m, 1H), 1.62 (br s, 8H),
1.50-1.43 (m, 2H), 1.34-1.27 (m, 2H), 0.92-0.89 (m, 6H).

Example 22

{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoquinolin-2-ylmethyl)-

phenyl}-methanone
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/' \ NO- O 4-(4-Butyl-piperazine-1

- car bonyl) - benzal dehyde Prepared fromthe product of
wEx@npsmoB8 and 4-fornybenzoic acid. 15 ExanplBCI/GSN03/033343

NJ O O 4-44-(1-Methyl -heptyl)-pi perazi ne-1-carbon J}

- benzal dehyde Prepared fromthe product of Exanmple 9

and 4- Peepareddromitice prodlict op Examplep! 2eud) deragydroisoquinoline.

5‘3&“%88%&@%%;&@451 R ATAR 5t 352

F’Besm rﬁd4lf-lf@5912@15’(rﬁd9!q§ 0908 ezlau@ and-1.29 (m 17H), 0.92-
4-1 orrry'l benzoi c acid 5 Exanple 16 N NJ OO0OO

4088 (i Bil).- pi per azi ne-1 -car bonyl ) - benzal dehyde
Prepared from N net hyl pi perazi ne and 4-fornyl benzoic
acid. 10 Exanple 17 d

Example 23

(4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone

Prepared from the product of Example 11 and azepine.
10 'H NMR (400 MHz, CDCls): 7.35 (dd, J = 9.1, 8.1 Hz, 4H), 3.76 (br s,
2H), 3.63 (s, 2H), 3.42 (br s, 2H), 2.68-2.32 (m, 9H), 1.69-1.47 (m, OH), 1.36-
1.20 (m, 1H), 0.96 (d, J = 6.6, 3H), 0.89 (t, J = 7.3, 3H).

Example 24

15 \
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone

Prepared from the product of Example 11 and dimethylamine

hydrochloride.
"H NMR (400 MHz, CDCl3): 7.38-7.29 (m, 4H), 3.75 (br s, 2H), 3.42 (br
20 s, 4H), 2.66-2.30 (m, 5H), 2.22 (s, 6H), 1.58-1.46 (m, 1H), 1.34-1.20 (m, 1H),
0.95 (d, J = 6.57 Hz, 3H), 0.92-0.88 (m, 3H).
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O O 3-(4-Methyl -pi perazi ne-1-carbonyl) - benzal dehyde
Prepared from N-net hyl pi perazi ne and 4-fornyl benzoic
w@eood/037806 Exanple 18 N NJ OO PCT/US2003/033343
3- (4-1sopropyl - pi perazi ne-1-carbonyl ) - benzal dehyde 50
WD 2004/ 037801 PCT/ US2003/ 033343 Prepared fromthe
priotmapled¥d Exanpl e 10 and 3-f ornyl benzoi ¢ aci d.
Example 19 N / \ NJ Br 0 5
(4- Brono- phenyl ) -{4- (X et hyl - propyl ) - pi perazin-1-yl}-m
et hanone To a sol ut igl 4- br onobenzoi ¢ acid (500
nmg) and the product Exanple 7 (710 ng) in DCM (20
m.) was added 1- {34\‘_ t hyl am no) propyl}-
3- ethylcarbo de 'hydrochl ori de (713 ng),
| e hydrate (570 ng), and N net hyl
After 16 h the reaction m xture

h l eny:
gel (1- ﬁ%&é\ﬂ ﬂsmﬁ%rbeuma%ﬂ@w éﬁ’d gw@).dlhé

title conpound as white-yellow solid
5 Exanpl ¢ HOIMR (400 MHz, CDCl3): 7.38-7.29 (m, 4H) 374 (br s, 2H), 3.60 (s,

2H), 3.40 (br s, 2H), 2.64-2.34 (m, 9H), 1.81-1.70 (m, 4H), 1.59-1.45 (m, 1H),
1.33-1.19 (m, 1H), 0.94 (d, J = 6.57 Hz, 3H), 0.91-0.88 (m, 3H).

Example 26

N
10 Q

{4-(1-Ethyl-propyl)-piperazin-1-yi}-(4-pyrrolidin-1-yImethyl-phenyl)-

methanone
Prepared from the product of Example 12 and pyrrolidine.
'H NMR (400 MHz, CDCls): 7.41-7.35 (m, 4H), 3.73-3.70 (m, 4H), 3.38
15  (brs, 2H), 2.59-2.45 (m, 8H), 2.20-2.17 (m, 1H), 1.83 (br s, 4H), 1.49-1.27 (m
4H), 0.92-0.88 (m, 6H).

Example 27
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O N\ RNcKDO {4-(Benzyl am no- net hyl
-phenyl }-{4- (1-et hyl - propel) - pi perazin-1-yl}-
woredohasmsne To a sol ution of the product of Exap@i/g@sSi83/033343
(150 ng) and benzylamne 20 (0.062 nmL) in DCM (5 nL)
was added acetic acid (.03 nL) and sodi um .
t ri acet{dx{bBthyhprbayi Jewpérbam- ey }-(4Abiperidihél -pinmdtdyl-phenyi)-
reacillon was treated with 1 N NaOH (20 ni) and
e €with DCM (3 x 20 nL). The organic |ayers
wer e Sk
chr om%@ggﬁi\ﬁg - 30/p %@%&ﬁéﬁﬁ%ﬁr@?]e @g?mgrP erldDC?l\/p
gi ve t hél NMR é4@b 2D @k): an.46+T.3¢ 160 4ih) 3.751(bns, 2H) 3.53 (s,

5 244 %%@F’%@%@"%&?? g B4y G 152580 (m, ),

9. 1L56121,.4 £k, 4B|)7f>4(3brz$ m2hl}+§ 3920, ear(mse H,
2.59-2.45 (m 4H) . 7 (s, 1 H),

1.50-1.43 (m 2H) 135128(m 2H) 092089(m
6H). 5 The products of Exanple 21 through Exanple 42
wdrxample28 ed in  analogy with the procedure of
Exanpl e 20 using the specified carbonyl conpounds and
am nes. 10 Exanpl e 21 N O
(4- Azepan- 1-yl net hyl - en )-{4-(1-ethyl-propyl)-piper
azin-1-yl}- net hano Nor epared from the product of
e

Exanpl e 12 and azepi 15 1H NI\/R (400 MHz, CDCl 3):
7.39-7.33 (m v 74 (br s, 3.65 (s 2H) ,
o2246(m 8H), 2.21-2.17 (m 1

10 (4-sec-Butyl-piperazin-1-yi)-(4-piperidin-1-ylmethyl-phenyl)-methanone
Prepared from the product of Example 11 and piperidine.
"H NMR (400 MHz, CDCls): 7.36-7.30 (m, 4H), 3.75 (br s, 2H), 3.50-
3.32 (m, 4H), 2.55-2.24 (m, 9H), 1.60-1.48 (m, 5H), 1.46-1.36 (m, 2H), 1.34-
1.20 (m, 1 H), 0.95 (d, J = 6.6 Hz, 3H), 0.92-0.88 (m, 3H).
15

Example 29

(4-sec-Butyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyl)-methanone
Prepared from the product of Example 11 and aniline.

20 "H NMR (400 MHz, CDClg): 7.43-7.32 (m, 4H), 7.15 (tt, J = 7.4, 5.4 Hz,
2H), 6.74-6.66 (m, 1H), 6.59 (dd, J = 7.6, 1.0 Hz, 2H), 4.33 (s, 2H), 4.2 (br s,
1H), 3.76 (br s, 2H), 3.41 (br s, 2H), 2.66-2.27 (m, 5H), 1.62-1.45 (m, 1H),
1.36-1.20 (m, 1H), 0.96 (d, J = 6.6 Hz, 3H), 0.90 (t, J = 7.4 Hz, 3H).
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10

15

20

1.

50-1.43 (m 2H), 1.34-1.27 (m 2H), 0.92-0.89 (m

6H). Exanple 22 N N 20 C

w@ 2e0¢03B0hyl - propyl ) - pi perazin-1-y_1}-14- ( decabhymUs200%33343
gui nolin-2- | nethyl)- phenyl}-nethanone 52 WO

2004/ 037801 PCT/ US2003/ 033343 Prepared fromthe
priomeplesi0 Exanpl e 12 and decahydroi soqui noline. 1H

NVR (400 MHz, CDCI3): 7.39-7.33 (m 4H), 3.73 (br s,

2H), 3.52 3. 39 (m 4HY, R.59-2.45 (m 6H), 2.20-2.17
(m 2H), 1.70-1.29 17H), 0.92- 0.88 (m 6H). 5
Exanple 23 N O (%-AZepan-1

& )

-yl met hyl -
-yi ) - et ha
11 and a

Il PWaG

-sec- butyl - pi perazin-1

Prared fromthe product of Exanple

kpi ne. 10 AH NVR (400 MHz, CDCI3): 7.35 (dd

= 9.1, 81 Hz, 4H), 3.76 (br s, 2H), 3.63 (s, 2H),

42 (Hé- %utvlzpmera_znn‘ra -vi)-@bdinethylaminamethyi-phienyiymetianone

7 3’ ]P§ﬁ§ e@gﬂm’_%ezo% aﬁc’cg qf Ecg]aniglg 1% al%)’c&_'zjlmgth?% the J

dryeiescHiofidd - pi perazi n-1-i -(4-d

i met hyl.am nonet hen - net hanone Prepared
ki, G

e D R T A,

n64drfrdd Ky, 4i)nd. 79 (br s, 2H), 3.43 (s,

hi#ﬂ"%@;@fr IO 1MBAR0 Mo ARG an P85 1678, 4M), 1.52-1.40

(m, 2H), 1.39-1.26 (m, 2H), 0.91 (t, J = 7.3 Hz, 3H).

Example 31

(4-Butyl-piperazin-1-yl)-{4-{(4-trifluoromethyl-phenylamino)-methyl}-

phenvyl}-methanone

Prepared from the product of Example 13 and 4-trifluoromethyl-
phenylamine.

"H NMR (400 MHz, CDCls): 7.45-7.32 (m, 6H), 6.60 (d, J = 8.5 Hz, 2H),
4.59 (t, J = 5.6 Hz, 1H), 4.39 (d, J = 5.8 Hz, 2H), 3.79 (br s, 2H), 3.43 (br s,
2H), 2.60-2.30 (m, 6H), 1.55-1.43 (m, 2H), 1.40-1.25 (m, 2H), 0.92 ({, J=7.3
Hz, 3H).
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20 s, 4H), 2.66-2.30 (m 5H), 2.22 (s, 6H), 1.58-1.46

(m 1H, 1.34-2.20 (m 1 H), 0.95 (d, J = 6.57 Hz,
w@Ro4/087802- 0. 88 (m 3H). 53 WO 2004/ 037801 PCT/US2003/033343

PCT/ US2003/ 033343 Exanmple 25 N N CGN O

(4-sec-Butyl - pi perazin-1-yl)-(4-pyrrolidin-1-ylnmeth

metaplpB2 Prepared fromthe product of Exanple 11 and

pyrrolidine. 5 1H NVR (400 MHz, CDCI3): 7.38-7.29 (m

4H), 3.74 (br s, 2H), 8.60 (s, 2H), 3.40 (br s, 2H),

2.64-2.34 (m 9H), 1.8Y-1T\70 (m 4H), 1.59-1.45 (m 1

H, 1.33-1.19 (m éljlj“ 0.94\(d, J = 6.57 Hz, 3H),

0.91-0.88 (m 3H). Ey}ple 26 NO 10 ONf

4- (1- Et hyl - prgpel) - ptf perazin-1-yl}-(4-pyrrolidin-1 -

| ~yl - phenyl) - anone Prepared fromthe product of

Exanpl eél‘i\' and pyrré?i di ne. 1H NWR (400 MHz, CDCl 3):

7.41-7. 5_;>m 4H), 3.73-3.70 (m 4H), 3.38 15 (br s,

2H), 2.5972.45 (m 8H), 2.20-2.17 (m 1 H), 1.83 (br

s, 4H) ,{4%149ethy2RebM)-pidtdazit198-@-B8riinlinétyim&kghphenyl)-

27 cma’r\wlohle ON O 54 WD 2004/ 037801 PCT/ US2003/ 033343

me

5 Prepared from the product of Example 14 and morpholine.
'H NMR (400 MHz, CDCls): 7.39-7.35 (m, 4H), 3.76 (br s, 2H), 3.68-
3.66 (m, 2H), 3.52 (s, 2H), 3.46 (br s, 2H), 2.64-2.45 (m, 10H), 1.51-1.47 (m,
1H), 1.30-1.26 (m, 10H), 1.02 (m, 3H), 0.90-0.87 (m, 3H).

10 Example 33

@«@N

{4-(1-Methyl-heptyl)-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-

methanone
Prepared from the product of Example 14 and piperidine.
15 "H NMR (400 MHz, CDCls): 7.42-7.35 (m, 4H), 3.77 (br s, 2H), 3.58 (s,
2H), 3.42 (br s, 2H), 2.60-2.47 (m, 10H), 1.65 (br s, 4H), 1.50-1.46 (m, 1H),
1.33-1.28 (m, 10H), 0.97 (d, J = 6.5 Hz, 3H), 0.90-0.87 (m, 3H).

o7



-(1- Et hyl - propyl) - pi perazin-1-yl }-(4-piperidin-1-ylnet
hyl - phenyl ) - net hanone Prepared fromthe product of

wEx@apbBo1L2 and pi peridine. 1H NVR (400 MHz, QBX/8%2003/033343

10

15

7.40-7.34 (m 4H), 3.74 (br s, 2H), 3.53 (s, 5 2H),
3.39 (br s, 2H), 2.59-2.42 (m 8H), 2.20-2.17 (m 1
HExam@e-34 60 (m 4H), 1.50-1.41 (m 4H), 1.43-1.27
(m 2H), 0.92-0.88 (m 6H). Exanple 28 D N O N O 10
(4-sec-Butyl - pi perazin-|-yl)-{4-piperidin-|-ylnmethyl-p
henyl ) - met hanone Prepared frgmthe product of Exanple
11 and piperidine. 1H NWR WMHz, CDCl 3): 7.36-7.30
(m 4H), 3.75 (br s, 2H), 3.50- 3.32 (m 4H),
2.55-2.24 (m 9H), . (m 5H), 1.46-1.36 (m
(

2H), 1.3%- 95 (d, J = 6.6 Hz, 3H),
0.92-0. amffe 20 NI NJ O NH

(4-sec- Eﬁjtyl pl pera2| n-1-yl ) - (4- phenyl am nonet hyl - phen

yl)- net(haagﬁﬁ)pvPbm?ézeﬁMwwm t(hetnﬂu@@mﬁéthwﬁpr@f;ﬂn@hmounethvn-
and aniTrtne. 20 NVR (4 MHz, CDCI): 7.43-7.32 (m
4therrx11}4methanon¢ = 7.4, 5. 4 Hz, , 6.74-6.66 (m 1

( b,r S qgreh%gedsﬂ‘ggl tzig%roauwz&'%le(ﬁf) Ard Q@Hﬂaé)_po‘mélthglan|I|ne

2. 66- 2. 2—I7NMR (Lﬁ%ﬂ) Ml-éz ?@13)457 amn7. 36+(t)n 6Hl), 6@21(4120 =(m5 Hz, 2H),

4 S d b 40481 Porp b ab) 383us s, R e (BosseH,
2.80-2.77 (m, 1H), 2.63-2.50 (m, 4H), 1.08 (d, J = 6.6 Hz, 6H).

Example 35

(4-1sopropyl-piperazin-1-y1)-{4-(4-isopropyl-piperazin-1-yimethyl)-

phenyl}-methanone

Prepared from the product of Example 15 and the product of Example
10.

"H NMR (400 MHz, CDCls): 7.37 (m, 4H), 3.78 (br s, 2H), 3.54 (s, 2H),
3.44 (br s, 2H), 2.76-2.45 (m, 14H), 1.11 (d, J = 6.6 Hz, 6H), 1.05 (d, J = 6.6
Hz, 6H).

58



-N O (4-Butyl -pi perazin-1-yl)-(4-d
i met hyl am nonet hyl - phenyl ) - met hanone Prepared from
wo b@4fpssduct of Exanpl e 13 and di net hyl am ne 5PCT/US2003/033343
hydrochl ori de. 1H NWVR (400 MHz, CDCI3): 7.41-7.31 (m
4H), 3.79 (br s, 2H), 3.43 (s, 3H), 2.5 (br s, 2H),
2.BampBqdm 3H), 2.24 (br s, 4H), 1.65 (br s, 4H),
1.52-1.40 (m 2H), 1.39-1.26 (m 2H), 0.91 (t, J =
7.3 Hz, 3H). 10 Exanple 31/N’\__I\U FF~NHO F
(4- Butyl - pi perazin-1-yl {(4 trifluoronethyl-phenyla
m no) - net hyl } - phenyl } - ket hanone Prepared fromthe
product of Exanpl 4-trifluoromethyl- 15
phenyl anmi ne. 1 MHz, CDCl3): 7.45-7.32 (m
6H), 6.6R ( 5 HO 2H), 4.59 (t, J =5.6 Hz, 1
: ,J:58Hz 2H), 3.79 (br s, 2H), 3.43
(br s, IiH), 2.60-2.30 (m 6H), 1.55-1.43 (m 2H),

1. 40- 1. @3B (tyI- azif-199)-{4-(3-Fiffofodet in-30yI Gt
2004/ 0 US2003/ 033343 Exan‘pleSZO(]\IOZ O
x4phienvilemeihanesst y| ) - pi per azi n- 1- yl } - (4- nor phol i n- 4-yl

s 12 L BREBL) P BASRRRe o AR e oduc

of Exa
trifluoromethylpiperidine.

"H NMR (400 MHz, CDCly): 7.74-7.47 (m, 4H), 4.96-4.74 (m, 5H), 4.46-
4.26 (m, 2H), 4.00-3.38 (m, 5H), 2.97-2.69 (m, 6H), 2.04-1.58 (m, 4H), 1.16-0.9
(m, 6H).
10

Example 37

(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone

Prepared from the product of Example 13 and morpholine.
15 'H NMR (400 MHz, CDCls): 7.35-7.31 (m, 4H), 3.79 (br s, 2H), 3.68 (t, J
= 4.5 Hz, 4H), 3.48 (s, 2H), 3.41 (br s, 2H), 2.48 (br s, 2H), 2.44-2.40, (m, 4H),
2.33 (t, J = 7.6 Hz, 4H), 1.48-1.41 (m, 2H), 1.35-1.26 (m, 2H), 0.89 (t, J=7.3
Hz, 3H).
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1H NMR (400 MHz, CDCI3): 7.39-7.35 (m 4H), 3.76 (br

s, 2H), 3.68- 3.66 (m 2H), 3.52 (s, 2H), 3.46 (br s,
wQ@Rkdog/027864- 2. 45 (m 10H), 1.51-1.47 (m 1 H),PCT/US2003/033343

1.30-1.26 (m 10H), 1.02 (m 3H), 0.90-0.87 (m 3H).

10 Exanple 33 N\ N O

{ ExmpetIBy| - hept yl ) - pi perazi n-1-yl }-(4-piperidin-1

-yl met hyl - phenyl ) - et hanone Prepared fromthe product

of Exanple 14 and pipekxidine. 15 1H NWVR (400 MHz,

CDCl 3): 7.42-7.35 (m , 3.77 (br s, 2H), 3.58 (s,
2H), 3.42 (br s, 2HY, ™.60-2.47 (m 10H), 1.65 (br s,
4H), 1.50-1.46 (m . 1.33-1.28 (m 10H), 0.97 (d,

J 6.5 Hz, 3K \0.9Y9-0.87 (m 3H). 57 WO 2004/037801

PCT/ U82003/03 Exanple 34 N NJ FFNH- O F
(4-1sopr/opyl - pi peraz@n 1-yl)-{4-{(4-trifluoronethyl-ph

enyl ami'no ~iret hyl }- pheny }-nmethanone 5 Prepared from

t he product of Exanple 15 and

4-tri f |(ddsopmeplilybigridzimd -yl)-(Hraupholuad-vimethvEpegyl)-methanone

7.41-7.36 .6.62 (d, 1=285 .
4. 56- 4, %&p%gﬂd {srgpr’bthezpr%&%o"fkfam@e 1%“?5?@'0“%“% (br
5 S, 2H) ."13NMR (400 MHZZ@DCla)Z %927 78 (MMI—@ 3079 brs 2H), 3.71 (t, J

2.63-2.50 (m  4H) H) .
B HZ#HN3.82 (©2H), 3.4 (brs 2H) 276370 (m, 1H) 2.60 (br s, 2H),

(415005 00H 8P PPO8THN La/bhad -1 sopropyl -pi perazin

Example 39

\

e

(4-1sopropyl-piperazin-1-yl)-(3-piperidin-1-yimethyl-phenyl)-methanone

10

Prepared from the product of Example 18 and piperidine.
'H NMR (400 MHz, CDCls): 7.37 (m, 3H), 7.28 (d, J = 1.7 Hz, 1H), 3.79
(br s, 2H), 3.48 (s, 2H), 3.42 (br s, 2H), 2.76-2.69 (m, 1H), 2.69 (br s, 2H), 2.45
15 (brs, 2H), 2.37 (br s, 2H), 1.59-1.54 (m, 4H), 1.44-1.42 (m, 2H), 1.05 (d, J =
6.5 Hz, 6H).
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pheny} - net hanone Prepared fromthe product of Exanple
15 and the product of Exanple 15 10. "H NWR (400 MHz,
wEDEHB}78017. 37 (m 4H), 3.78 (br s, 2H), 3.54 (BCT/B§H003/033343
3.44 (br s, 2H), 2.76-2.45(m 14H), 1.11 (d, J = 6.6
Hz, 6H), 1.05 (d, J 6.6 Hz, 6H). 58 WD 2004/037801
Pg}éh@?@ae/ 033343 Exarrpl e 36 ~- F4 ~N/ ~NO F F -
U (4-Butyl - piperazin-1 -I
-{4-(3-trifluoronethyl\-piperidin-1-ylnethyl)-
phenyl } - met hanone 5 Pr red fromthe product of
Exanpl e 13 and 3- {‘N uor onet hyl pi peridi ne. 1H NMR
(400 MHz, CDCI3): Z%? 47 (m 4H), 4.96-4.74 (m
5H), 4.46- 4.20 4.00-3.38 (m 5H), 2.97-2.69

(m 6H), 2 H ;s m 4H), 1.16-0.9 (m 6H. 10
Exanpl e OO0 ci
(4- But pera2| n-1-yl)-(4-nmorpholin-4-yl net hyl - pheny

[)-meth ne Prepared fromthe product of Exanple 13

?nmd ”Dr(@hgéd_raﬁvl &éer]a'ﬂlrM/F\‘)/I)((ﬁoﬁloréﬁolm@ﬂrﬁéthvlzpﬁ&\@ -Fkthanone
3. 48 (sPrea&I)ed fﬁomihemro@;ctzﬂ)‘ixammg1@kﬁncgmogm)olme ’

5 2 4% 248QuiNact MHz, cDCl): 7.36 (s, 4H), 3.79 (or s, 2H), 3.71 (t, J = 4.7
Hz, 4H), 3.51 (s, 2H), 3.4 (br s, 2H), 2.76-1.69 (m, 1H), 2.59 (br s, 2H), 2.44
(t, J = 4.4 Hz, 6H), 1.05 (d, J = 6.5 Hz, 6H).

Example 41

10 Q

(4-1sopropyl-piperazin-1-yl)-(4-piperidin-1 -yimethyl-phenyl)-methanone

Prepared from the product of Example 15 and piperidine.
"H NMR (400 MHz, CDCl3): 7.35 (s, 4H), 3.79 (br s, 2H), 3.48 (br s, 2H),
3.45 (brs, 2H), 2.72 (m, 1H), 2.59 (br s, 2H), 2.45 (br s, 2H), 2.38 (br s, 4H),
15  1.60-1.55 (m, 4H), 1.48-1.40 (m, 2H), 1.06 (d, J = 6.3 Hz, 6H).

Example 42
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2.33 (t, J = 7.6 Hz, 4H), 1.48-1.41 (m 2H), 1.35-1.26
(m 2H), 0.89 (t, J = 7.3 Hz, 3H). 59 WD 2004/ 037801

wERONANSR003/ 033343 Exanple 38 N N O O N \/ PCT/US2003/033343

10

15

20

25

(4-1sopropyl - pi perazi n-1-yl)-(3-norpholin-4-ylnmethyl-p
henyl ) - met hanone Prepared fromthe product of Exanple
18 and {@edpBenzvi@ipagidind imetbppheoyl}-ERmethyl-piperazin-1-yl
7'38'7'%% (m 4H), 3.79 (br s, 2H), 3.71 (t, J = 4.6

HADEHGNONE 55 (57" 2F), 3.42 (br s, 2H), 2.76-2.70 (m

1 g') , PRPatdd from thid) proddetid- Bxaplem 7 &l 4-Betyldigeridine.

= 6.5 h O, Example 39 ON NN N 10
(4- 1 sopFODMR QR Mizz. COCKY) 7 8Z-hil fdm. &FH. 3-80-(or s, 2H), 3.48 (s,

Ry L5 i repa rqm r
A e P R B a8 T ARG A (o3 R B 24 Plor s
7.29), 063 @i)s, 2H)28.30ds, 3H¥, 190 (tdd, L=H)1.7 31179, 2.0Hz,2H), 1.63-
2H) 3. 48 (s, 2%92 3.42 (br s, 2H), 2.76-2.69 (m 1
H)1.45 (85 3HDr 135-288 (M 2AD. 15 (br s, 2H), 2.37 (br s,
2H), 1.59-1.54 (m 4H), 1.44-1.42 (m 2H), 1.05 (d, J
= 6.5 Hz, 6H). 60 WO 2004/ 037801 PCT/ US2003/ 033343

B@iRhgie s N

(4-Methvyl-piperazin-1-y1)-(4-morpholin-4-yimethyl-phenyl)-methanone

dihydrochloride

To a solution of the product of Example 16 (60 mg) and morpholine
(0.025 mL) in DCM (5 mL) was added acetic acid (0.015 mL) and sodium
triacetoxyborohydride (83 mg). After 16 h the reaction was treated with 1 N
NaOH (10mL) and extracted with DCM (3 x 20 mL). Organic layers were dried
(NazS0s), concentrated under reduced pressure, and chromatographed on
silica gel (4% 2 M methanolic ammonia/DCM) to give the free base product.
This material was converted into the dihydrochloride using methanol and 2 M
HCI in ether to form a white solid (35 mg).

"H NMR (400 MHz, CD30D): 7.71 (d, J = 7.8 Hz, 2H), 7.62 (d, J = 8.1
Hz, 2H), 4.45 (s, 2H), 4.07-4.03 (m, 2H), 3.88-3.86 (m, 1H), 3.80 (t, J =11.6
Hz, 2H), 3.62-3.39 (m, 6H), 3.27-3.17 (m, 5H), 2.96 (s, 3H).

The products of Example 44 through Example 62 were prepared in

analogy to the procedure of Example 43 using the specified carbonyl

compounds and amines.
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Nrl-~" ci
(4-1sopropyl - pi perazin-1-yl)-(4-norpholin-4-ylnmethyl-p

wheswygo}saet hanone Prepared fromthe product oPCEKS2UDS/€33343

10

15

20

_piperi

15 and norpholine. 5 "H NWR (400 MHz, CDCI3): 7.36 (s,
4H), 3.79 (br s, 2H), 3.71 (t, J = 4.7 Hz, 4H), 3.51
(Exameple 4 44 (br s, 2H), 2.76-1.69 (m 1 H, 2.59 (br
s, 2H), 2.44 (t, J = 4.4 Hz, 6H), 1.05 (d, J = 6.5
Hz, 6H). Exanple 41 N N N 10.
(4-1sopropyl - pi perazin-1
1) -(4- ilperldln I -yl me(h*)h' phenyl ) - met hanone
Prepar(jgfp romthe produc Exarrpl e 15 and

HNI\/R M0 WMHz, CDCI3): 7.35 (s, 4H),

3.79 (br 48/(BY s, 2H), 3.45 (br s, 2H),
2.72 (m , '*2*59 (br & 2H), 2.45 (br s, 2H), 2.38
(br s, 4H), 15 1.60-1.55 (m 4H), 1.48-1.40 (m 2H),

1. 06 ( d4-ldopropyBpiperaif-yl)-Fxfaptiftudidntbth@-Nridih-2-Bamino)-
WD 2004/ 037801 PCT/ US2003/ 033343
1anetvinhapvlignetangng dibydraghladde - phenyl } - (4- et hyl -

o Py RSSO R o o

CEZ;yla)nmé 37-7.10 (m 9H), 3. 80 (br s, 2H), 3.48 (s,

> 2N B g g a o o) §o§ Bg‘(mZHh £58% 48 () ah),
7.39-7.35 (m, 1H), 7.14-7.10 (m, 1H), 4.76-4.70 (m, 2H), 3.58 (br s, 6H), 3.25-
3.23 (m, 2H), 1.41-1.30 (m, 7H).

Example 45

{4-(1-Ethyl-propvl)-piperazin-1-yl}-(4-phenylaminomethyl-phenvyl)-

methanone dihydrochloride

Prepared from the product of Example 12 and aniline.

"H NMR (400 MHz, CD3SOCD3): 7.76-7.63 (m, 4H), 7.53-7.41 (tt, J =
7.3,6.6 Hz, 2H), 7.03 (t, J = 7.2 Hz, 1H), 6.92 (dd, J = 7.6, 1.1 Hz, 2H), 5.60 (s,
1H), 4.66 (br s, 2H), 4.47 (br s, 1H), 4.05 (br s, 2H), 3.70 (br s, 2H), 2.90 (br s,
2H), 2.76 (br s, 2H), 1.84-1.70 (m, 2H), 1.68-1.55 (m, 2H), 1.30-1.20 (m, 6H).
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2H), 2.33 (br s, 2H), 2.32 (s, 3H), 1.90 (ddd, J =
11.7, 1.1.7, 2.2 Hz, 2H), 1.63- 1.45 (m 3H),

wa2@340317828 (m 2H). Exanple 43 0 10 O PCT/US2003/033343

10

15

(4- Met hyl - pi perazi n-1-yl ) - (4-nor phol i n-4-yl et hyl - phen
yl')-met hanon e dihydrochloride To a solution of the
prEdustled Exanple 16 (60 ng) and norpholine (0.025
m-) in DCM (5 m -) was added acetic acid (0.015 m -)
and sodium 15 tri acetoxyborohydride (83 ng). After 16
h the reaction was ?rg\éﬁr‘;d with I N NaOH (10On) and
extracted with EEWX 0 nmL). Organic |layers were
dried (Na2SO™4), c ng%ntrat ed under reduced pressure,
and chromat ographeg®on silica gel (4% 2 M nethanolic
amoni a/ DZW) givve the free base product. This
mat er i al"pas convefq ed into the di hydrochl oride using
met hanol and 2 M 20 HCl in ether to forma white solid
(35 ng)(4 DJhhd‘tlhlﬂa(rﬂlﬂﬂnMI‘B/J-Dh?mﬂE4-(17—eﬂWI-¢)doD\d)—pio'er&im-}ﬁ.-vl‘r~
2 62 & Hz, 2H), 4.45 (s, 2H),

thn h'O 8-3.86 (m | H), 3.80 (t, J =
116 EBEImpI8-127arkd dinéthyisphthe
2. 06 (Lﬂ?feséﬁd TR 88U Sidng 2recs dfnéiyis
BEXydpbchl@®ever e prepared in analogy to the procedure

and- am RUSM A8 75 1 8B FEH A oA SRAEP 1), 4.02-

Expopl @) QH)'\B 85 358 (M, ~2|—|)U3 2@@ 93% 4M), 2.78-2.55 (m 6H) 2.54-
(4-1sopro perazin-1-y %( rlfluororret y6|_|io)

(B o G ROLT Tk, BHOLAY (o cHBnbB-0T7
di hydrochloride 5 Prepared fromthe product of Exarrpl e
15 and 4-trifluoronethyl-pyridin-

Example 47

{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-{(4-trifluoromethyl-phenylamino)-

methyl}-phenyl}-methanone dihydrochloride
Prepared from the product of Example 12 and 4-trifluoromethylaniline.
"H NMR (400 MHz, CD;0D): 7.56-7.12 (m, 6H), 6.69-6.49 (m, 2H), 4.81
(s, 2H), 4.47-4.28 (m, 2H), 3.37-3.03 (m, 8H), 1.97-1.56 (m, 4H), 1.13-0.89 (m,
6H).
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2-yl amine. 1H NMR (400 MHz, CD30D): 8.08-8.06 (m 1H),
7.58-7.45 (m 4H), 7.39-7.35 (m 1 H), 7.14-7.10 (m

wQa20dy/037%0176-4. 70 (m 2H), 3.58 (br s, 6H), 3.2PCT/BSDB3/033343

10

15

20

(m 2H), 1.41-1.30 (m 7H). 10 Exanple 45 N NJ N
(j-NO 1441 -Ethyl-propyl)-piperazin-1

- yiExanplegheny| ami nomet hyl - phenyl ) - met hanone

di hydrochl oride 15 Prepared fromthe product of

Exanpl e 12 and aniline\ 1H NVR (400 MHz, CD3SOCD3):
7.76-7.63 (m 4H), 7.53-7\41 (tt, J = 7.3, 6.6 Hz,
2H), 7.03 (t, J:7<' , 1 H, 6.92 (dd, J =7.6, 1.1
Hz 2H) 5.60 (s, , 4.66 (br s, 2H), 4.47 (br s,

4. 05 (b 7 3.70 (br s, 2H), 2.90 (br s,
276 1.84170(m 2H), 1.68-1.55 (m
} 20 (m . 20 63 WD 2004/ 037801
PCT/ usz 033343 Exarrpl e 46 N N-NO

(4- D methyl am nonet hyl - phenyl ) - {4- (1- et hyl -propyl )-pip
er azi n-{#i-(+Ethyhptdpiiasipedizing dndef@t moipie| -4y kpathgdphenyl)-

fromthe product of Exanple 12 and di net hyl am ne
h\meﬂ?aﬁionﬁdihvdf@ch'&me(4oo MHz, CD3OD): 7.78-7.44 (m

ﬁl%ggag%d gogéﬂ')? n[fméﬁ%?o E‘x/%ﬁal@? %ﬁa r%o?’r ﬁéﬁ@e.%

H NMR (400 MHz, dmso-dg): 7.74 (d, J = 8.1 Hz, 2H) 755(d J=8.1
Hz, 2H), 4.36 (d, J = 4.8 Hz, 2H), 4.00-3.67 (m, 10H), 3.52-3.41 (m, 2H), 3.25-
3.18 (m, 2H), 3.11-2.99 (m, 3H), 1.97-1.80 (m, 2H), 1.69-1.52 (m, 2H), 0.96 (,
J = 7.58 Hz, 6H).

Example 49

{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyi-piperidin-1-

yimethyl)-phenyl}-methanone dihvdrophloride

Prepared from the product of Example 12 and 3-
trifluoromethylpiperidine.

'H NMR (400 MHz, CD30D): 7.72 (d, J = 8.1 Hz, 2H), 7.64 (d, J = 7.8,
2H), 4.87 (s, 2H), 4.50-4.40 (m, 2H), 3.75-3.41 (m, 8H), 3.20-2.84 (m, 4H),
2.09 (m, 2H), 2.00-1.50 (m, 6H), 1.12-1.02 (m, 6H).
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2.35 (m 2H), 2.00-1.71 (m 2H), 1.70-1.47 (m 2H),
1.05-0.77 (m 6H). 10 Exanple 47 N F a-i~ NJ F NH O

WG-2004/037801 PCT/US2003/033343

10

15

{4-(1-Ethyl -propyl)-piperazin-1-yl}-{4-{(4-trifluorone

t hyl - phenyl am no) - nethy_I|}-phenyl } - met hanone

dixachpde BOor i de 15 Prepared fromthe product of

Exanple 12 and 4-trifluoronethylaniline. 1H NVR (400

MHz, CD30D): 7.56-7.12 (m\6H), 6.69-6.49 (m 2H),

4.81 (s, 2H), 4.47-4.28 H, 3.37-3.03 (m 8H),

1.97-1.56 (m 4H), 1.13/0.89 (m - 6H). 64 WO

2004/ 037801 PCT/ US2003/033343 Exanple 48 N Nci e

di hydrochl ori de 5 P cpay e fromthe product of Exanple

12 and nor phoI ' R (400 MHz, dnso-d6): 7.74 (d,
= 8.1 755( :81H22H) 4.36 (d, J
4.8 iz 400367(m 1 OH), 3.52-3.41 (m 2H),
25- 318 (m 2H), 3.11-2.99 (m 3H), 1.97-1.80 (m

H, 1 (%&-ﬁvl@@ibeﬁﬁﬂn 10¢IP§4 (3-trifludromethyBpideridfii -ylirhethyl)-

Exanple 49 | ~

phenvl}-methanone dlhvdrochlorlde

J
3.
2

Prepared from the product of Example 11 and 3-
trifluoromethylpiperidine.

"H NMR (400 MHz, CD30D): 7.71 (d, J = 8.3 Hz, 2H), 7.63 (d, J = 8.1
Hz, 2H), 4.86 (s, 2H), 4.52-4.40 (m, 2H), 3.75-3.45 (m, 8H), 3.23-2.96 (m, 5H),
2.17-2.00 (br m, 2H), 1.97-1.54 (m, 4H), 1.50-1.25 (m, 2H), 1.10-0.98 (m, 3H).

Example 51

(4-sec-Butyl-piperazin-1-yi)-(4-morpholin-4-ylmethyl-phenyl)-methanone

dihydrochloride

Prepared from the product of Exampie 11 and morpholine.

'H NMR (400 MHz, CD30D): 7.71-7.62 (m, 4H), 4.43 (s, 2H), 4.14-3.59
(m, 7H), 3.52-3.11 (m, 10H), 2.02-1.88 (m, 1H), 1.68-1.49 (m, 1H), 1.38 (d, J =
6.6 Hz, 3H), 1.04 (t, J = 7.3 Hz, 3H).
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F~F-U F
{4-(1-Ethyl -propyl)-piperazin-1-yl}-{4-(3-trifluoronet

wygdo4psyser i di n-1- yl met hyl -phenyl}-met hanone PCT/US2003/033343

10

15

20

di hydrochl oride 15 Prepared fromthe product of
Exanpl e 12 and 3- trifluoronethyl piperidine. 'H NWR
(&Mt 52CD3CD) : 7.72 (d, J = 8.1 Hz, 2H), 7.64 (d, J
=7.8, 2H), 4.87 (s, 2H), 4.50-4.40 (m 2H),
3.75-3.41 (m 8H), 3.20-2.84 \m 4H), 2.09 (m 2H),
2.00-1.50 (m 6H), 1.12-1.02 ¢(m 6H). 20 65 WD

2004/ 037801 PCT/ US2003/ 033 Exanple 50 / ~ NJ F N
- OFN F

(4-sec-Butyl - pi perazjn-\-y I‘j-l\/lﬁl-(B-trifI uor onet hyl - pi p
eridi n-%\/l yl Y=—RhenyT}- net hanone di hydrochl ori de
5 Prepdr ro & productO of Exanple 11 and 3-

me

trifluorfonet™Myl pi peridine. 'H NVR (400 MHz, CD3OD):

7. 71 ( Q4-130pr0ByRpidéraz i -y L{BR 6t fludromethi-pyrin-3H)lamino)-
4.86 (s, ZH)y, 4#°52-440 (m 2H), 3.75-3.45 (m 8H),

3:rﬂethzl‘rmhdnﬂ}-meghanoﬁeﬁ?h\mrgmlpﬁdem oH), 1.97-1.54
4H), 1,50:1. 2 i _ N
(E;nanpll_l)gl3 repajef &671(5%(9&(88@%&@)‘ #%%@?21% %ﬁr@i 6?tﬁluoro]rr§)ethyl-pyndm-

- (34y||§ﬁ{iﬁ@_ol i n-4-yl net hyl - phenyl ) - net hanone
di hydraochl oride
H NMR (400 MHz, CD3;0D): 8.18-8.11 (m, 1H), 7.81-7.74 (m, 1H),
7.53-7.46 (m, 5H), 4.92-4.89 (m, 2H), 4.58-4.51 (m, 2H), 3.56-3.52 (m, 4H),

3.28-3.21 (m, 2H), 1.40-1.46 (m, 7H).

Example 53
(N
)
CI—@—NH C ;o
—N

{4-{(5-Chloro-pyridin-2-ylamino)-methyl}-phenyl}-(4-isopropyl-piperazin-
1-yl)-methanone dihydrochloride

Prepared from the product of Example 15 and 5-chloro-pyridin-2-
ylamine.

"H NMR (400 MHz, CD;0D): 8.04 (d, J =2.5 Hz, 1H), 7.38-7.33 (m,
5H), 6.32 (d, J = 8.8 Hz, 1H), 5.05 (t, J = 5.6 Hz, 1H), 4.52 (d, J = 6.1 Hz, 2H),
3.78 (br s, 2H), 3.43 (brs, 2H), 2.72 (m, 1H), 2.58-2.44 (m, 4H), 1.04 (d, J =
6.6 Hz, 6H).
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15 Prepared fromthe product of Exanple 11 and

nmor phol i ne. 1H NVR (400 MHz, CD3CD): 7.71-7.62 (m
wdaklog/0378d8 (s, 2H), 4.14-3.59 (m 7H), 3.52-3rAWUS20p3/133343

H), 2.02-1.88 (m 1 H, 1.68-1.49 (m 1 H), 1.38 (d,

J = : , 3H), 1.04 (t, . J =7.3 Hz, 3H. 66 WD

200408 PCT/ US2003/ 033343 Exanple 52 CNJ NF F3

NH- O FN

(4-1sopropyl - pi perazi /1 yl) _{4-{(6-trifluoronethyl-py

ri di n-3-yl am no) - nf’f | } - phenyl } - met hanone

di hydrochloride 5 P g%ed fromthe product of Exanple

15 and 6-trif 2 hyI pyridin- 3-ylamne. 'H NMR
8¥18-8.11 (m 1 H), 7.81-7.74 (m 1
.46 (m , 4.92-4.89 (m 2H), 4.58-4.51
56-3.52 (m 4H), 3.28-3.21 (m 2H),

140-1’6 7H). 10 Exanple 53 N NJ
N 5-@é&gpg@mgc@mmmmmmhmemm@haaone

ORY; chibRgsazi n- 1- | -met hanone di hydrochl oride 15
P t he product of Exanple 15 and
5 5- chl orRreparadifromztheydradiicteof ExanNdiB 16448 pzridEe30D) :

. _ . 7.38-7. 6.32 (d
5 0 (S sy Ui 0 Lo ZOn, o o 7 oo
J 2H)631528.462, 4H), 3.25 (br s, 4H), 3.00 (br s, 2H), 2.87 (s, 3H), 1.94-1.82

(m, 5H), 1.53 (br s, 1H).

10 Example 55

's
»
Fg—@‘NH o)

(4-1sopropyl-piperazin-1-y)-{4-{(5-trifluoromethyl-pyridin-2-ylamino)-

methyl}-phenyl}-methanone dihvdrochloride

Prepared from the product of Example 15 and 5-trifluoromethyl-pyridin-
15  2-ylamine.
'H NMR (400 MHz, CD3;0D): 8.31 (s, 1H), 8.12 (d, J = 8.3 Hz, 1H), 7.57
(s, 4H), 7.24 (d, J = 9.6 Hz, 1H), 4.75 (s, 2H), 3.60-3.46 (m, 6H), 3.24-3.21 (m,
2H), 1.41-1.40 (m, 7H).
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3.78 (br s, 2H), 3.43 (br s, 2H), 2.72 (m 1 H),
2.58-2.44 (m 4H), 1.04 (d, J = 20 6.6 Hz, 6H). 67 WO
wWQOM408BFB01 PCT/ US2003/ 033343 Exanple 54 N RPCTONS1003/033343

(4- Met hyl - pi perazin-1 -yl )-(4-piperidin-1

-yl met hyl - phenyl ) - net hanone di hydrochl oride 5
PEgpapdel 56r om t he product of Exanple 16 and

pi peridine. 1H NVR (400 MHz, CD3CD): 7.68-7.60 (m
4H), 4.36 (s, 2H), 3.73 ( s, 2H), 3.52-3.46 (m
4H), 3.25 (br s, 4H), 3.00/(br-s, 2H), 2.87 (s, 3H,
1.94-1.82 (m 5H), 1.5<8— r s, 1 H. 10 Exanple 55 N
NJ NHF N

(4-1sopropyl - pi pey n- ~yl)-{4-{(5-trifluoromethyl-p
ridin-2-ylam nd @ N} - phenyl } - met hanone

di hydr ochl ori Prepared fromthe product of Exanple
15 and P57t f| gor onet hyl - pyri din- 15 2-ylanmine. 'H NWR
(400 MHZ, ): 8.31 (s, 1 H), 8.12 (d, J = 8.3 Hz,
1H, I-bRrazin-24/1)@-(3riflu8rdmétayi-BipBlidi

(s, 2H),
1 phenyl}-noe
Exanpl

.60-3.46 (m ) .24-3.21 (m  2H),
thanoneihyemoatordm4/ 037801 PCT/ US2003/ 033343

%’rggar%d from the product of Example 15 and 3-trifluoromethyl-

5
piperidine.
"H NMR (400 MHz, CD30D): 7.74-7.64 (m, 4H), 4.88 (s, 2H), 4.52-4.41
(m, 2H), 3.70-3.50 (m, 6H), 3.26-3.13 (m, 4H), 3.07-2.92 (m, 2H), 2.14-2.07 (m,
2H), 1.94-1.84 (m, 1H), 1.68-1.58 (m, 1H), 1.42-1.39 (m, 6H).
10

Example 57

~O~,

)

(4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone

dihydrochloride

15 Prepared from the product of Example 15 and diethylamine.
'H NMR (400 MHz, CD;0D): 7.70-7.64 (m, 4H), 4.42 (s, 2H), 3.61-3.57
(m, 6H), 3.25-3.22 (m, 6H), 1.42-1.30 (m, 13H).
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NF~~N F F

(4-1sopropyl -pi perazin-1-vl)-{4-(3-trifluoromethyl-pip
we@eaoodiosrsat yi met hyl ) - phenyl } - net hanone di hydr oR¢Ii/081008033343

5 Prepared fromthe product of Exanple 15 and

3-trifluoronethyl- piperidine. 1H NVR (400 MHz,

ClR@mnple874-7.64 (m 4H), 4.88 (s, 2H), 4.52-4.41

(m 2H), 3.70-3.50 (m 6H), 3.26-3.13 (m 4H),

3.07-2.92 (m 2H), 2.14-2207 (m 2H), 1.94-1.84 (m 1

H, 1.68-1.58 (m 1 H, 1/42-1.39 (m 6H). 10 Exanple

57 N O N

(4-Di et hyl am nonet hy -éhjgﬁyl ) - (4-isopropyl - pi perazin-1

-yl) - met hanone ioride 15 Prepared fromthe

product of Exa and di et hyl am ne. 1H NVR (400

MHz, CD30D b#H?o- . 64Qm 4H), 4.42 (s, 2H),

3.61-3. (m 6H), 3.25-3.22 (m 6H), 1.42-1.30 (m

13H). 6 2004/ 037801 PCT/ US2003/ 033343 Exanple 58

N NJ 6-NH O

V4- ( BeriyBamizplamiso-myéthy inenl }-(¢-4sépyopylepiperazirpé narinethanone

- !él ! EE!t hanone di hydrochloride 5 Prepared fromthe
pr c anpl e 15 and benzyl ami ne. 1H NVR (400
5 2/:;)'2 gﬁ%@@)gr%dg fr@%%eg’?oﬁmst &@xarﬁpl%glf.(énd %@hzﬂa?ﬁ%és

(m -1.
(d, J -I-BNMFR-IﬁL}O(TMHZ CD3OD) 7 67- 7213 (m, |EBI)H) 4, 33 (s 2H)4 29 (s,
2H), 3.61-3.56 (m, 6H), 3.26-3.22 (m, 2H), 1.42-1.41 (d, J = 6.6 Hz, 7H).

Example 59

10
(4-1sopropyl-piperazin-1-y)-(4-phenylaminomethyl-phenyl)-methanone

dihydrochloride

Prepared from the product of Example 15 and aniline.
'H NMR (400 MHz, CD3OD): 7.57-7.54 (m, 7TH), 7.47-7.44 (m, 2H), 4.69
15 (s, 2H), 3.62-3.52 (m, 6H), 3.25-3.19 (m, 2H), 1.42-1.41 (d, J = 6.6 Hz, 7H).

Example 60
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Exanple 59 N N 10 CO O
(4-1sopropyl - pi perazi n-1-yl)-(4-phenyl am nonet hyl - phen

w@ kgo4otshanone di hydrochl ori de Prepared from PE&EUS2003/033343
product of Exanple 15 and aniline. 1H NVR (400 Mz,
CD3CD): 7.57-7.54 (m 7H), 7.47-7.44 (m 2H), 4.69 15
(s, 2H(4-Axzepan3]-yimeinyl-phénylB(4BoBrasyi-pinerarin: 1-yl)-methanone

1.4“2-é.4lé sgi J =6.6 Hz, 7TH. Exanple 60 0 O 70 WO
2 CT/ US2003/ 033343

(4- Azeﬂ%@péréd 8tk ﬂ?BG@ct'of Example 15 and azepane.
nmet hanone

4- I sqpro I perazin-
dl( hydr OEHN% G& : C'r[{)orﬁ\’ fAddpd sRI2tHBR2Hx 6 @, J = 8.1

5 g HE AR 2%@?5'85%%9% Y 3 2360 i 438, § 7589 (. b,

36003, A8 (hrufH423, 263 O GGz ), 1,97-1. 90 (m
1.73 (m 4H), 1.42-1.46 (d, J = 6.6 Hz,

7H) Exanple 61 N C5N O 10 (4- Isoprop

|l -pi perazin-1-yi)-(4-pyrrolidin-1- ly

métxaynpledny| ) - net hanone di hvdr ochi ori de Prepar ed

fromthe product of Exanple 15 and pyrrolidine. 1H NWMR

(400 MHz, CD3OD): 7.68 (d, J = 8.3 Hz, 2H), 7.63 (d, J

=8.2 Hz, 2H), 4.46 (5, 2H), 3.61-3.51 (m 8H),

3.25-3.20 (m 4H), 2.22-2.18 (m 2H), 15 2.06-2.03

(m 2H), 1.42 (d, N .6 Hz, 7H). Exanple 62

ata
C

10 (4-Isopropyl-piperazin-1 -vi)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone

dihydrochloride

Prepared from the product of Example 15 and pyrrolidine.
'H NMR (400 MHz, CD3;0D): 7.69 (d, J =8.3 Hz, 2H), 7.63 (d, J = 8.2
Hz, 2H), 4.46 (s, 2H), 3.61-3.51 (m, 8H), 3.25-3.20 (m, 4H), 2.22-2.18 (m, 2H),
15 2.06-2.03 (m, 2H), 1.42 (d, J = 6.6 Hz, 7H).

Example 62

(4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
20 dihydrochloride

Prepared from the product of Example 15 and dimethylamine

hydrochloride.
'H NMR (400 MHz, CD30D): 7.66 (brs, 4H), 4.40 (s, 2H), 3.65-3.54 (m,
4H), 3.26-3.20 (m, 4H), 2.89 (br s, 6H), 1.41 (d, J = 6.6 Hz, 7H).
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N NJ -N- O (4-D nmethyl am nonet hyl - phenyl
-(4-isopropyl - pi perazi n-1-yl)-nmet hanone 20

waledogaissehnl ori de Prepared fromthe product of BXEDP1083/033343
15 and di net hyl am ne hydrochl oride. 1H NVR (400 MHz,
CD3CD): 7.66 (br s, 4H), 4.40 (s, 2H), 3.65-3.54 (m
4H), 3.26-3.20 (m 4H), 2.89 (br s, 6H), 1.41 (d, J
6.6 Hz, 7H). 71 WD 2004/ 037801 PCT/ US2003/ 033343

= ~N NN O~O

4- Cycl ohexyl - pie@zi ne-1-carboxylic acid tert-butyl

ester 5 Prepar anal ogy to Exanple I from
pi per azi ne- 1-capboxylic acid tert- butyl ester and

cycl ohexanone- anple 64 Q-N N~ 10
1- Cycl ohexvlé& erazi ne di hydrochi oride Prepared in
anal ogy to le 6 fromthe product of Exanple 63.

Exanpl e 6 NN) OHC O 15
4-(4- hef®v| - pi per azi ne-1-carbon |1)-benzal dehyde

4-Cyclohexyl-piperazine-1-carboxylic acid tert-butyl ester

5 Prepared in analogy to Example 1 from piperazine-1-carboxylic acid tert-
butyl ester and cyclohexanone.

Example 64

10 1-Cyclohexyl-piperazine dihydrochloride

Prepared in analogy to Example 6 from the product of Example 63.

Example 65

15 4-(4-Cyclohexyl-piperazine-1-carbonvl)-benzaldehyde

Prepared in analogy to Example 11 from the product of Example 64.
The products of Example 66 through Example 72 were prepared in

analogy to the procedure of Example 20 from the specified carbonyl
20 compounds and amines.
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Prepared in analogy to Exanple 11 fromthe product of

Exanpl e 64. The products of Exanple 66 through
wEx@PBoi72 were prepared in anal ogy to the ppODEMNE033343

of Exanple 20 fromthe specified carbonyl 20 conpounds

and am nes. 72 WD 2004/ 037801 PCT/ US2003/ 033343

66 0 ON O

(4- Cycl ohexyl - pi per azi

phenyl ) - met hanone Pr 8d fromthe product of

Exanpl e 65 and pi perid ne/ 5 1H NVR (400 MHz, CDCl 3):

7.35 (s, 4H), 3.78 s, 2H), 3.48 (s, 2H), 3.44 (br
s, 2H), 2.64-2.51 H) 2.37 (br s, 2H), 2.30-2.29

(m 2H), 1.86- , 1.65-1.55 (m 7H),

1.45-1. 44 W@'—Q 24- 1 19 (m 4H). Exanple 67 N N

10 s N o)

(4-1sopf opyl - pi perazin-1-yl)-(4-thionorpholin-4-ylmeth

yl - phen met hanone Prepared fromthe product of

Exanpl € )}.methanone

CDCl 3) :

g gg (SPrenged ﬁoﬂﬁh% p'ic_o’dlﬁ&tfofrﬁxaiﬂrble 65 ﬁid @lp@'ﬁld(ma 9H) ,

532 6. SHibi Psesoo w@w@%@/wﬁg@,ﬂwﬁw@r@@%ﬁﬁﬂ (s, 2H),
P9l S5 NP (002 PR B P A 910

O, 48, 1 @5-mBBNym,7H o 4By i dnfen, Rihpie24-1. 19 (m 4H)

Example 67

10 S
(4-lsopropyl-piperazin-1-yi)-(4-thiomorpholin-4-ylmethyl-phenyl)-

methanone
Prepared from the product of Example 15 and thiomorpholine.
"H NMR (400 MHz, CDCl3): 7.40-7.30 (m, 4H), 3.90-3.68 (br m, 2H),
15  3.53 (s, 2H), 3.49-3.37 (br m, 2H), 2.81-2.63 (}n, 9H), 2.63-2.52 (br m, 2H),
2.51-2.35 (br m, 2H), 1.05 (d, J = 6.5 Hz, 6H).
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5 Prepared fromthe product of Exanple 15 and
(2- met hoxy-et hyl)-propyl - amne. 1H NVR (500 MHz,

WEDOIBY7807. 41-7.34 (m 4H), 3.79 (br s, 2H), 3PGBUSMN3/033343

10

15

20

2H), 3.51-3.46 (m 4H), 3.32 (s, 3H), 2.76-2.71 (m
1H) 269265(m 2H), 2.53 (br s, 2H), 2.46-2.43

( B 4_1@]@ .67 (br s, 1 H, 1.53-1.46 (m 2H), 1.06 (d,
J :65Hz 6H), .88 (t, J = 7.3 Hz, 3H). Exanple
69 0 ~N- O O (}_

(4-{[ Et hyl - (2- et hoxy- yl)-am nol - et hyl } - phenyl ) - (4
-i sopropyl - 15 pi perazi ny1-yl)-nethanone Prepared from

t he product of Exanpl and (2-net hoxy-ethyl)-ethyl -
am ne. 1H NVR @“., CDCI3): 7.42-7.31 (m 4H),
3.79 (br H =3. 700(s, 2H), 3.53-3.45 (m 4H),

3.33 ( HY) 2.76-2.71 (m 1 H), 2.69-2.67 (m 2H),

20 2.60-2 (m 4H), 2.46 (s, 2H), 1.62 (br s, 1 H),
1.11-1.0¥Y (m 8H). 74 WD 2004/ 037801

PCT/ Usgg i%q%éﬂ é AL (40{J(I§> r;ne@noﬂWetth profY13inol-methyl}-
(4-1so &=y =1

( Dhenyhovsthahbe am no) - met hyl | - phenyl }- methanone 5
Prepared fromthe groduct of Exa

15 apd
( 2- met EgpakecHyPm-taginseduct pf Eyer Tg@fd@ %ﬂ(ﬁ&-@jﬁ@@w—e’thw)-pmpyl-

7agrgém 4H), 3.84 (s, 2H), 3.75 (br s, 2H),
51 (m 2H), 3.42 (br s, 2H), 3.62 (s,

2. 81- 2 AANKIR (D9 WH2, CDGT 4. AQ47.34 (i) 4H), 3529((::_:?‘ ss2H), 3.65 (s,

Sy 85123 48 (v 4 3132 (s, 3H0. 87822, 1 (i, 11 2.66%2.65 (m, 2H),
2.53 (br s, 2H), 2.46-2.43 (m, 4H), 1.67 (br s, 1H), 1.53-1.46 (m, 2H), 1.06 (d, J
= 6.5 Hz, 6H), .868 (t, J = 7.3 Hz, 3H).

Example 69

(4-{[Ethyl-(2-methoxy-ethyl)-amino]-methyl}-phenyl)-(4-isopropyl-

piperazin-1-yi)-methanone
Prepared from the product of Example 15 and (2-methoxy-ethyl)-ethyl-

amine.

"M NMR (400 MHz, CDCl3): 7.42-7.31 (m, 4H), 3.79 (brs, 2H), 3.70 (s,
2H), 3.53-3.45 (m, 4H), 3.33 (s, 3H), 2.76-2.71 (m, 1H), 2.69-2.67 (m, 2H),
2.60-2.56 (m, 4H), 2.46 (s, 2H), 1.62 (br s, 1H), 1.11-1.01 (m, 8H).
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6H). 10 Exanmple 71 N N NH - O N
(4-1sopropyl -pi perazin-1-yl)-f4-(pyridin-2-ylam noneth

wQ kgo4pbmsny | | - net hanone 15 Prepared from the ppouS1008633343

10

15

20

Exanpl e of 15 and 2-am nopyridine. 'H NVR (400 MHz,
CbCl3): 8.16-8.10 (m 1 H), 7.46-7.36 (m 5H), 6.65-
6E@nple 70 H), 6.42-6.36 (m 1 H), 5.04 (t, J =6.1
Hz, 1 H, 4.57 (d, J 5.9 Hz, 2H), 3.91-3.68 (br m
2H), 3.56-3.36 (br m \;H; 2.80-2.67 (m 1 H),
2.69-2.54 (br m 2H) N 2.53-2.34 (br m 2H), 1.07 (d,
J = 6.6 Hz, 6H). 20/ 75\WD 2004/ 037801

PCT/ US2003/ 03 le 72 N NNHO
(4-1sopropyl-gi peragi n-1-yl)-{4-f

(2- met hoxyy 1- hethyl et hyl am no) -

nmet hyl | - phegnyl } - net hanone 5 Prepared fromthe product
of exanple’ 15 and 2- net hoxy- 1-net hyl - ethyl am ne. 1H
NVR (500 MHz, CDCI3) 7.35-7.38 (m 4H), 3.89 (d, J =

133 Aiflo)ggetiyil-ohenyi:
1m&thaaoﬁ5 2.58 (m 1 H) '2.65-2.20 (m 5H), 1 06 1 04
10 BI OLOG CAL METHODS
Prepared from the product of Example 15 and (2-methoxy-ethyl)-amine.
'H NMR (400 MHz, CDCls): 7.36 (m, 4H), 3.84 (s, 2H), 3.75 (br s, 2H),
3.53-3.51 (m, 2H), 3.42 (br s, 2H), 3.62 (s, 3H), 2.81-2.79 (m, 2H), 2.77-2.74
(m, 1H), 2.62 (br s, 2H), 2.42 (br s, 2H), 1.70 (br s, 1H), 1.05 (d, J = 6.5 Hz,

BH).

Example 71

: N
QNH @)

(4-lsopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl]-

methanone ‘

Prepared from the product of Example of 15 and 2-aminopyridine.

"H NMR (400 MHz, CDCl3): 8.16-8.10 (m, 1H), 7.46-7.36 (m, 5H), 6.65-
6.59 (m, 1H), 6.42-6.36 (m, 1H), 5.04 (t, J = 6.1 Hz, 1H), 4.57 (d, J = 5.9 Hz,
2H), 3.91-3.68 (br m, 2H), 3.56-3.36 (br m, 2H), 2.80-2.67 (m, 1H), 2.69-2.54
(br m, 2H), 2.53-2.34 (br m, 2H), 1.07 (d, J = 6.6 Hz, 6H).
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In Vitro Transfection of cells with human hi stam ne
receptor 15 A 10 cmtissue culture dish with a

w@emhilosmsat nonol ayer of SK-N-MC cells was splPCT/USZ903/033343

10

15

20

25

days prior to transfection. Using sterile technique
the nmedia was renoved and the cells were detached

f Eaamiple72i sh by the addition of trypsin. One fifth
of the cells were then placed onto a new 10 cm di sh.
Cells were grovvnlna3 i ncubator with 5% CQ>2 in
M ni mal Essential Medi agle with 20 10% Fetal Bovi ne
Serum After two daysée s were approximately 80%

confl uent . These Ner e ved fromthe dish with
trypsi np n a clinical centrifuge. The
pel | et /vva hjem susgended in 400 L conplete nedia

and transf/e red to an el ectroporatlon cuvette with a

aﬁ%tm"sgg_ﬁenm}%emhﬁ@g@ for the el ectropor ation vvas set
capaci tance was set _at 960 F

el ect r bisepaneddromibe @@Q’@t\%ﬁéampﬂ%ﬂ\@@nﬂrﬁ'g‘etﬁ@Wn methyl-
gg@@é dia and plated onto four 10 cm di shes.

B the wvariability in the efficiency of

el ectr 6Iﬁd‘{1[a]R (5@,0 Wby CHIGIH)ereds-7c3t rand Hyt3.884dpd = 13.3, 1H),

47 ] S 135 01 SR o 0% 1 26
o FROARY 7 L1 e grndi -1 hoony

to recover for
bef ore addi ng the selection nedia (conplete rredl a with

600 g/nL  (A18). Afte%@%&re anal yzed
for surviving col onie 1QLO, wi th

wel |l -isol ated col onies were used. Cells from

i ndi vidual colonies 5 were isol ated and test ed.

SK— N-MC cel I's were used becalk¥itichey give efficient

for bit,on of a | ase. The
ﬁ'é%fggiﬁ 58@'@5 Wi humpan h'?%%&'ﬁ'? %ﬁ%@éﬂ i on of
adenyl A 0 @yetissife bilturesHWEh tatcdhifitiedthivmol®yer dﬂﬁdN MC cells
for further study. 10 {3H}-N-nethyl hi st am ne bi ndin

Cavas gpiit two slays PioRte trans aetion %mtgrﬂeeteghgggpﬁbe Tnedia was
SK-N- MC . cel |
nﬁ@ﬁﬁ‘g\d%g @PV% gméggﬁég%ﬂaeﬁe@%r}ha% éﬁ\/bﬂﬁésﬁﬁi‘[ Bnf trypsin.

One fifth of the cells were then placed onto a new 10 cm dish. Cells were
grown in a 37 °C incubator with 5% CO in Minimal Essential Media Eagle with
10% Fetal Bovine Serum. After two days cells were approximately 80%
confluent. These were removed from the dish with trypsin and pelleted in a
clinical centrifuge. The pellet was then re-suspended in 400 pL complete
media and transferred to an electroporation cuvette with a 0.4 cm gap between
the electrodes. One microgram of supercoiled Hz receptor cDNA was added to
the cells and mixed. The voltage for the electroporation was set at 0.25 kV, the
capacitance was set at 960 uF. After electroporation the cells were diluted into
10 mL complete media and plated onto four 10 cm dishes. Because of the
variability in the efficiency of electroporation, four different concentrations of

cells were plated. The ratios used were; 1:20, 1:10, 1:5, with the remainder of
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spin were collected, recentrifuged at 30,000 g for 30

mn. Pellets were re- honogenized in 50 M Tris/5 mM
WEDAOSSHL 7. 4) . Menbranes were 15 i ncubated w POT/OSBI031043343

{3H} - N- et hyl hi stam ne pl us/ m nus test conpounds for

45 mn at 25 C and harvested by rapid filtration over

GiHeXcgllsdsaing ialddedftd) the faurth giskt et callswierne d@losver to recover for

Ao e B i e
S @4'“8;) | Agdel 98 Kfighds \f\&%ﬂa ér‘?ﬁgz%?ﬂﬂ't wﬂg c,%lérhgé‘ b cells.

scli nt at| on counter. n-spe
dBishesdvith elld€oldMelcdiosieaneare uséde be(ts ﬂmhuedmdeuaécolonles

cal cul at ed ,based M and | i gan .
5 ChietiRlalerama Eeien. SRR el bara Pigd becees they give
f Qﬁl&}rﬁ colpfitd %}Qhﬁlbﬂhoh df{ée}e/n@léqé by&asy. ah‘%%scl&%s that f gave the
exenpl ary Corrpoun s of the invention are listed in
t aigisé radel shwnhibikor;of @appylake gyclasain regpoas@tmblwmlr@lwere used
204820d22204781 23 0.9 48 1 249 4 77 WO
2B AVBRIERNdBCT/ US2003/ 033343 EX K (nM EX K. (nM
25 1.0 50 30 26 0.951 2 27 0.4 52 14 28 0.9 53 30
29385424 30 18 55 49 31 630 56 1.0 32 130 57 6.0
10 3@ HyaNsgetBylhistamine binding

Cell pellets from histamine Hs receptor-expressing SK-N-MC cells were
homogenized in 20 mM TrisHCI/0.56 mM EDTA. Supernatants from an 800 g
spin were collected, recentrifuged at 30,000 g for 30 min. Pellets were re-
homogenized in 50 mM Tris/5 mM EDTA (pH 7.4). Membranes were
15 incubated with 0.8 nM {*H}-N-methyihistamine plus/minus test compounds for
45 min at 25 °C and harvested by rapid filtration over GF/C glass fiber filters
(pretreated with 0.3 % polyethylenimine) followed by four washes with ice-cold
buffer. Filters were dried, added to 4 mL scintillation cocktail and then counted
on a liquid scintillation counter. Non-specific binding was defined with 10 pM
20 histamine. The pK; values were calculated based on a Kq of 800 pM and a
ligand concentration ({L}) of 800 pM according to the formula:

Ki=(1Cs0)/(1 + ({LH(Kq))
Ki values for exemplary compounds of the invention are listed in the

table below:
EX | Ki(nM) | EX | K (nM)
20 2.0 45 54
21 2.0 46 2.0
22 2.0 47 81
23 0.9 48 1
24 | 1.5 49 4

77



34 68 59 23 35 18 60 1.0 36 12 61 1.0 37 9 62 5.0
38 180 66 1 39 35 67 2 40 3.0 68 2 41 0.7 69 3 42

wW@04/P87881 43 22 71 4 44 85 72 3 78 WO 2004/ PG8803/033343

PCT/ US2003/ 033343 F. O her Enbodi nents The features

and advantages of the invention will be apparent to
one of ordinary |ski I knnKi)ew ofxt he wli@pssi on,
exanpl es, enbodi nents,| and ¢lains relating o the
i nvention. The i rvagtl on gl so cog@enrl at variations
and 5 adapt ati ong, “based 'on the scl e herein
concerni ng the key+fteatures—and—atdvantages—pf the
i nvention, and wi|t BBn |t h®.%bi|itPés aof oBe of ordinary
skill. 79 WO 2004/ 037801 PCTY US2003/{033343 | What i s
claimed is: 1 A goppositigon cbnpppsi ng- 44 coppound of
formula (I): RL| Nn| )2 XR R3

28 0.9 53 30

29 38 54 24

30 18 55 49

31 630 56 1.0

32 130 57 6.0

33 52 58 3.0

34 68 59 23

35 18 60 1.0

36 12 61 1.0

37 9 62 5.0

38 180 66 1

39 35 67 2

40 3.0 68 2

41 0.7 69 3

42 800 70 2

43 22 71 4

44 85 72 3
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R4 5 (1) wherein RL is Cl1.10 al kyl, C3_8 al kenyl,
C3_8 cycloalkyl, (C3_8 cycloalkyl)Cl1 6 alkyl, (C3_8
we yoktosiskyl ) C3_8 al kenyl, or (CL.8 al kyl car bongd¢§/092083/033343
alkyl; nis 1 or 2; 10 XisOorS; one of R2, R3 and R4
Is Gand the other two independently are hydrogen,
f1 uor of. chl Other Bmbodimenitsro, trifl uoronethyl, methyl,
or Cl.3al koxy;

wher ei hnergaiurgs é?"r%{ é@én%g%%pﬁtr{e@n%%@”@ﬁﬁ%ﬁégg'r%)n% one of

: > . i
] 8 SRS syt i
Sreldtimpetotthe duvertione ridwyinvghtiom alseydontgapaies nadatians and

het er,ocycl yl ) Cl 6 al kyl ene, .and. (phenyl.
5 aagratine hasoron Be fedhtiadRry Setvbathg key spptures and
Cé%\ﬁa i Ind \fittfin tReTEBIIEEs 6AHAG @Y ofdihary skill.
3- ZrE#é%%giﬁguﬁg?g%ggfklyl, phenyl , (6-9-rrerrberedIy
het erocyclyl)Cl_6 al kyl ene, and (phenyl)Cl_6
al kylene; or Qis a saturated 3-12 nenbered N-Iinked
heterocyclyl, wherein, in addition to the NI|inking
nitrogen, the 3-12 nmenbered 80 WD 2004/ 037801
PCT/ US2003/ 033343 heterocyclyl may optionally contain
between 1 and 3 additional heteroatons independently
selected fromO0, S, and NH, wherein Qis optionally
substituted with 1-3 substituents independently
selected fromthe group consisting of hydroxy, halo, 5
car boxam de, Cl-6 al kyl, 5-9 nenbered or 6-9 nenbered
heterocyclyl, -N(Cl-6 al kyl)(5-9 nenbered or 6-9
menbered heterocyclyl), -NH(5-9 nenbered or 6-9
menbered heterocyclyl),
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-0(5-9 or 6-9 nenbered heterocyclyl), (5-9 nenbered or
6-9 nenbered heterocyclyl)Cl-3 al kyl ene, Cl-6 al koxy,

w@ aR4037801 cycl oal kyl )-0-, phenyl, (phenyl) Cl-3PCT/US2003/033343

10

15

20

al kyl ene, and (phenyl)Cl_3 al kyl ene-O, where each of
above heterocyclyl, phenyl, and al kyl groups may be
opdihehisi ¢lgi Bituted with from1 to 3 substituents
i ndependently selected fromtrifluoronethyl, methoxy,
hal o, nitro, cyano, hydroxy, and Cl-3 al kyl; 15
provi deal chmpetiont dtthpidied aRbrhSoulRt Bformizid @):not
pi peridin-1-ylnmethyl; and wherein each of the above
al kyl, al kyl ene, al kenyl, heterocyclyl, Fﬂ/d oal kyl ,
carbocyclyl, and aryl groups nay <a
i ndependently and optionally substituted with between
1 and 3 20 substituents independently  $el ected from
trifluoromethyl, methoxy, hal oy ani nyé,CHzf ro,
hydroxy, and Cl1_3 al kyl; o¢_a [ﬁa eutically
acceptable salt, ester, tautpPner, solvate or am de
thereof. 25 2. A conpound of{claim1l, wherein RL is
Cl 10 alkyl. 3. A conpound clajRf1, wherein R is
C3-5 alkyl. 4. A conpoung”of CRstm 1, wherein wherein
Rl is isopropyl. 30 5. A conpoynd of claim1l1 wherein
nis 1. 6. A conpound of ' .
0. 81 WD 2004/037801 P JUS2003MN33343 7. A conpound
of claim1, wherein one of R§ and Fis G 8. A
conpound of claim1l, whereinfR4 is G 5 9. A conpound
of claim1, wherein L is untRénched -(CH2) m, wherein
mis an integer froml to 4. 10.,,A conpound of claim
1, wherein L is -CH2-. (1)

wherein

R" is C1.10 alkyl, Ca.5 alkenyl, Ca.s cycloalkyl, (Ca.s cycloalkyl)Cy.s alkyl,
(Ca.g cycloalkyl)Cs.g alkenyl, or (C4.g alkylcarbonyl)Cy.5 alkyl;

nis 1 or2;

XisOorS;

one of R, R® and R* is G and the other two independently are
hydrogen, fluoro, chloro, bromo, nitro, trifluoromethyl, methyl, or
C1-zalkoxy;

Gis LQ;

L is unbranched —(CHa)n— wherein m is an integer from 1 to 7;

Q is NR°R® wherein R%is independently selected from hydrogen, Ci5
alkyl, Ca.s alkenyl, 3-9 membered carbocyclyl, 3-12 membered
heterocyclyl, phenyl, (6-9-membered heterocyclyl)C1.¢ alkylene,
and (phenyl)C1. alkylene; and R? is independently selected from
C+.6 alkyl, Cz¢ alkenyl, 6-9 membered carbocyclyl, 3-12
membered heterocyclyl, phenyl, (6-9-membered heterocyclyl)Ci.¢
alkylene, and (phenyl)C_s alkylene; or

Q is a saturated 3-12 membered N-linked heterocyclyl, wherein, in

addition to the N-linking nitrogen, the 3-12 membered
80



10 11. A conpound of claim1, wherein L is -CH2CH2-.
12. A conmpound of claiml wherein Qis a saturated

wWORAGOKmAL nNi t rogen- contai ning heterocyclyl. 1PCIWBS203/033343

10

15

20

25

30

conmpound of clainl, wherein Qis selected from
substituted or wunsubstituted piperidinyl, diazepanyl,

azepanyl , dhethycyobjl mm},uopltnmiaﬂy:congaim beiweem4i 3 additional
I I [ idi t hi hal i,nyl

ot phol | myi ekt RlshpRdRGraeRErer Gt NE

I s Unsﬂh@f’élﬁ‘@ ’ d?\%\'ily%%ﬂltutecﬂ\'/vﬁﬁ qp@%Mbstltaéﬁ&&ﬁMépendently

decahydr ol soqui no in-22yl, pi perazinyl (%/rro i ny
pyrrolidi nyBeIet:tGCbﬁlmmpthelgmw COO$IS’mﬁ phbydreyy. halg, * A

conpound of Cl a| m n(;\h Iﬁ}sl ghom .@F&%Bsotr'é Qtrﬁéjmbered

di azepanyl ,
decahydr o Sﬁ@térﬁ@&dlyﬂ JN(XU“E, dlkW)%JQCHn@VHbeer or 6 9 membered

pyrrolidinyl; 16. g@g claim1, whe
substi t ut ed hqiq@@y@yj) ebi-éa- errngmb@r@@pr@ -9 membered heterocyclyl),

il gylg) ltO:r PZ;Z(SL%%S 5{6% géjegﬂg g?&%K/II) (5-9 membered or 6-9

1, 4- di oxa- 8n@ﬁbémdthér&zyd@Q$hsale/len‘é mmmoy ¢Cas

claim1l1l, wherein i s monoval ent r adi c:fn dn % Gj‘
sel ect ed fr@Mﬁ?'QQikN)t@'n@henW (phenyl)C1.3 alkylene, an (phenyl)Ci3

\1,\0425025 l()g)?( B%’?%%%@é/ﬁ%%d%&%b ovehéteRicydiyI§her$® and alkyl

1- phenyl -1, gréugs mgla)émtrom{aﬂy&memmtedélwdhérom 1 to 3 substituents
pi peri di ne- 3-carboxylic aci

1,2, 3,4,5, 6er@pﬁﬁ’s}¢@pgy{39|e§tqdoﬁr9mtinﬂ¥%gmeqtﬁyl( gethoxy, halo, nitro,

trifluoromne pfggﬂ
2- pi per azi nE: ? wég ﬁdpé{§élk EI‘I di ne-4-carboxylic

acid alpmtﬂdedrhbhwlve( ﬂ}aby\mmlﬁh 8 methat, [ i nahpiperidip-1-yimethyl;
{2-(3, 4-di net oxy phenyl) - ethyl } - met hyl - am ne,

t hi onor phol i allyl- cyclopentyl-amne, {2-(1
H' ndo‘vvgv?éhréi’n)e t}me@%%'m@n ARyleAe PAIRERYIdh8tefocyclyl,
ydr o- benzoi m dazol -"2- one, ,

2 ( pi peri di rmyéloytll«ykw)armqwc}w dingearyl groups may each be

pi peridin-4- di,n ni

DO ) B TR G Botwen 1 ana 3

wherei n Q i gypslivehesriniepehdémresassted from trifluoromethyl,
methoxy, halo, amino, nitro, hydroxy, and C4.; alkyl;

or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide

thereof.
2. Acompound of claim 1, wherein R" is C1.10 alkyl.
3. A compound of claim 1, wherein R'is Ca5 alkyl.
4. A compound of claim 1, wherein wherein R' is isopropyl.
5. A compound of claim 1 wherein n is 1.
6. A compound of claim 1, wherein wherein X is O.
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azepanyl, norpholinyl, piperidinyl, and pyrrolidinyl,
optionally substituted wth between |I and 3

wG@ w3 saent s sel ected from hydroxy, hal o, PCT/US2003/033343
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25

30

carboxam de, Cl1 6 al kyl, 5-9 nenbered or 6-9 nenbered

heterocyclyl, - N(CL_6 al kyl)(5-9 nenbered or 6-9

nmenbered heterocyclyl), -NH(5-9 15 nenbered or 6-9
nbered hetero lyl),, -Q(5-9 or 6-9sne e

nd or odyeagpsund B slahir, utedol, e & RABHIEGS ©-

heterocyclyl)Cl1_3 al kylene, Cl1_6"' al koxy, (C8_6

cycl oal kyl')-0-, phenyl, (phenyl)1 3 al kyl ene, and

( Bheny A gimpound pf eleend, whiieindR eisch- of above

het erocycl yl, phenyl, and al kyl groups may be

optionally substituted with froml to 3 20

sghst | W@@h?ohﬁdwemm, lyheteinec tseghtiraathed -(CHo)m-, wherein m is
trifluoronethyl, nethoxy, halo, nitro, cyano,

hydr oxy@n igtegecirosn ditRyd- . 19. A compound of clai m 12,
wherein Qis substituted with a substituent
conprising a 5-9 nenbered heterocyclyl group selected

friom  pycompbund 25 claymi TrivehdreinfluisylCHAhi of uryl
i mdazolyl, (imdazolyl)Cl 6 al kyl ene, oxazol yl,
t hi azol yl, 2, 3-di hydro-indolyl, benzim dazolyl,

2-.0x0b im L ¥ a0 [ kyl ene,
it azal gy PPRRTLE sl £ SISt G Y o
(pyrrolyl)Cl_6 al kyl ene, pyrrolidinyl, and pyrrolyl.

30 20. d_of .cl aim 19 ' S\ .
oiFer | d AGTPBUDY Of R pBHREP B (1 FAIVEStep A BkRd mirogen-

hydr og taifiR 1S40 7801 PCT/ US2003/ 033343 22. A
conpoun noa]yﬁclg\ifém w\/\gerei n ROis CO 6 alkyl. 23. A

conmpound of claim1, wherein RO is unsubstituted or
substituted henyl . .5.24. A.c ound of .cl ai .

Wi of f PETRRENRS IR e HIEF R T P1eqod i pibStitied g
conpounhs@bsttuddpiberith§l, Riidzdfang!) ézBPanyedsitipdroisdQuinolin-2-
26. A conpound_é?bclagﬁﬁl, mﬁ%?%?n Rgpaﬁ% RO Jﬁgi . )

et hyl . yhmiperazinyhqumolioy!, pyaplidinyl, thigrapephelirgl, o morpholinyl.
sel ected from phenyl or 5-9 nenbered aromatic

het erocyclyl, wherein said phenyl or aromatic

14. A compound of claim 1, wherein Q is unsubstituted piperidinyl,
diazepanyl, azepanyl, decahydroisoquinolin-2-yl, piperazinyl, pyrrolinyl,

pyrrolidinyl, thiomorpholinyl, or morpholiny.

15. A compound of claim 14, wherein Q is unsubstituted diazepanyl,
azepanyl, morpholinyl, decahydroisoquinolin-2-yl, piperidinyl, or

pyrrolidinyl;

16. A compound of claim 1, wherein substituted Q are selected from N-(C1.6
alkyl)piperazinyl, N-phenyl-piperazinyl, 1,3,8-triaza-spiro{4.5}decyl, and
1,4-dioxa-8-aza-spiro{4.5}decyl.

17. A compound of claim 1, wherein Q is a monovalent radical of an amine

selected from aziridine, 1,4,7-trioxa-10-aza-cyclododecane, thiazolidine,
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het erocyclyl is optionally substituted with 1-3
substituents selected from 15 net hoxy, hydroxy, hal o,

wadaono378¢yano, trifluoronmethyl, and Cl1_3 al kyl PCT/E82003033343
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conmpound of claim27, wherein RO is selected from
substituted or unsubstituted phenyl, pyridyl,
pyrim dypherfwmy’i 8-triazapBpirgdd, 5}dﬁc@a-ﬁdp|3e plperldlne -3-carboxylic acid

2. 3- of ARPUBminR) G S B R b ByRERI 4-(c-

2- OXObﬂi’fKJo%ﬁ@ﬂWl )ﬁhenf/ll)-@ii e’#éﬂhké' 2%&aaink1/-|yﬁp?nmldme
tetrazol yl, (trlaz)é% akylene tria

(pyr r oPjerdines4gaee @'?ndﬂq danefpy- (Qaﬁﬂ'dlﬁ%yloq?tiﬁb’l) amine,

%0, A Sredihedhoft é'“éﬂéﬁethmiﬁéﬁh S g bpoy, -
or uns @?élbpénlltyﬁdmlm rieg Hrlnad;l-&&l)@éthpl@wmmf-amrrm n-giperidin-4-
V\/nereln is Cl1 10 alk Xis

- CHe- ybﬂm@ @Lmng b@mmﬁe@@ 21006, @Wi@g@ﬁzﬂgxy)cwgmgme

S R S SRS SO BB FHAG i

33. A conpound of cl al m 31 wherein R1 is C3_5 al kyl.

34. A d i i

|§|§proco B8N OF ST Un T S A 5 PP o agspany

S t

piep:;:i Ze E%Hy dlﬁfgg@ﬁgwr ?ﬁgéz}gilﬂﬁ ?ﬁlfb?ﬁbhle?legptlonally substituted

decahy dvithi lmimelenm and 2- S@Stlt@nt&ﬁdbﬂ@ﬁl fromyhrydsdxyynalo,

pyrrolidi,n [ l,. A
Con»pouﬁartdxagm nﬁggq a&»ﬁé@ﬁgrbg?@%ﬁ?{p (g-% meéﬁg’ ?leterocyclyl, -
azepan -
decahyzlqr Ca Wﬁge&ﬁﬂ&@@% 83/ tndemt;/elredoheterocyclyl) -NH(5-9
pyrrol Imﬂmtberedsqr 6 mernimmi heterecylyh, tO{ei%et &@ mearhered

the gr e er%(c);{/]c yI? ('5”59 membered or 6-9 membered heterocyclyl)C4.3

alkylene, C1.5 alkoxy, (Cs.s cycloalkyl)-O-, phenyl, (phenyl)C.3 alkylene,
and (phenyl)C,.3 alkylene-O-, where each of above heterocyclyl, phenyl,
and alkyl groups may be optionally substituted with from 1 to 3
substituents independently selected from trifluoromethyl, methoxy, halo,

nitro, cyano, hydroxy, and C1.3 alkyl.

19. A compound of claim 12, wherein Q is substituted with a substituent
comprising a 5-9 membered heterocyclyl group selected from: pyridyl,
pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C+.s alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,
(tetrazolyl)C+.5 alkylene, tetrazolyl, (friazolyl)C1.¢ alkylene, triazolyl,

(pyrrolyl)C4.¢ alkylene, pyrrolidinyl, and pyrrolyl.
20. A compound of claim 19, wherein Q is piperidinyl.

21. A compound of claim 1, wherein R® is hydrogen.
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(4-{[ Et hyl - (2- net hoxy- et hyl ) -am no] - et hyl } - phenyl )- (4
-i sopropyl - pi perazi n-1-yl)-nethanone; 20

W@ 260An878an- 1- yl met hyl - phenyl ) - (4-i sopropyl - pi pRCEES2903/033343

10 .

15

20

25

30

yl)-met hanone di hydrochl ori de;
4- Azepan- 1-yl nmet hyl - phenyl ) - (4- sec- but yl - pi perazi n- 1-
§/|g2 ne&]gﬂmp)épnd of)é:lair% 1, v%//he)rei(n R§ is Ci6 a?{(yl. PLP
(4- Azepan- 1-yl net hyl - phenyl ) - {4- (1- et hyl - propyl ) - pi per
azin-1-yl}- methanone; 25
§ 4238;1:] W coinpeuadioficlaim! 9, viHerdinR? Rylsstbaired vr spbstivted
- met hanone;
(4-Butjﬁmﬁwberazin-1-y|)-(4-nDrphoIin-4-y|nethy|-pheny
| ) - met hanone;
(4-Butyl - pi perazin-1-yl)-{4-(3-trifluoronethyl-piperid
i 1241 - ylAretimpblind pifi etan} +, vetéraimoREand R® independently are Ci.¢ alkyl.
(4-Butyl - pi perazin-1-yl)-{4-{(4-trifluoromethyl - phenyl
am no) - net hyl }- 30 phenyl } - net hanone;

( Beye 'Npsehpbuﬁp RF cRAnNT, W rbin( R® Bh@RT dethdthyl.

-yl et hyl - phenyl') - net hanone;

(4-Di et hyl am nonet hyl - phenyl ) - (4-1i sopr opyl - pi perazin-1

Py i bgeé%gg%gggq%f%aq%o ,%r?errle%eRs ggd\%a éngOe (13%?’7801

(4- D et hyl am nonet hyl - phenyl ) - (4-i sopr opyl - pi per azi n-
1-yl)-met hanone di hydrochl ori de; 0.

(£7Di net bgmpoelind v claim-2ihaviyargin{ A~ isisalecipd framo phepyiponb-9
erazin-1- - t hanone di hydrochl oride;. .5 .
(4 soprempRis Beraan fa ey EhE WhBlrbaid Dhapyha fpmaic
henyl ) géloapeeis Oféiénémpanmwd;tealvﬂﬂf 3 substituents selected from
-yl )-(3-piperidin-1 -yl nethyl-phenyl E met hanone;

( 4- | sopneiheKy dryskexy inala,-nire, guanp; {r metyl.eand Cy-s gikyl.
opyl - am no] - net hyl } - phenyl ) - net hanone;

(4-1sopropyl - pi perazi n-1-yl)-(4-norpholin-4-ylnethyl-p
hexgy| ) -Arebmpoane of clem 27, wherein R® is selected from substituted or
(4-1sopropyl - pi perazi n-1-yl)-(4-phenyl am nonet hyl - phen
yl) - mtmﬁéﬁ’@tutqg ﬁlp@mgcwray,dypmldyl, uryl, thiofuryl, imidazolyl,

(4-1so = ibheer aglh Nl jdbny_ ) b P

heny! ) Rﬁ@pﬁgﬂghg?@ iy, Ydzdigr, Bigssiidbrs-dinyhirs ey
benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C+.s alkylene, tetrazolyl,
(triazolyl)C1.s alkylene, triazolyl, (pyrrolyl)C4.6 alkylene, pyrrolidinyl, and

pyrrolyl.

29. A compound of claim 28, wherein R® is phenyl.

30. A compound of claim 28, wherein R® is substituted or unsubstituted

pyridyl.

31. A compound of claim 1 wherein
R'is Ci.10 alkyl;
Xis O;
R*is G;
L is -CH2-; and
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(4-1sopropyl - pi perazin-1-yl)-(4-pyrrolidin-1-ylnethyl -
phenyl ) - met hanone di hydrochl ori de; 15

W@ o080 0PYI| - pi perazi n-1-yl) - (4-thi onor phol i NPAF/YE2003/083343
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yl - phenyl ) - net hanone;

(4-1sopropyl - pi perazin-1-yl)-{4-(3-trifluoronethyl-pip

eri di n- 1- y| @etshy baturgledryHlinked nlitgenecatitaipinobéteecyslyl.

(4-1sopropyl - pi perazin-1-yl)-{4-(4- |sopropyl pi perazin

-1-yl met hyl )- 20 phenyl }- net hanone;

(%2' sopy é&ﬁho@h@éf amim -3t Wherdit Rl' (2braidheyy - et hyl anmi no
-nmet hyl ] - phenyl } - net hanone;

(4 | sopropyl - pi perazin-1-yl)-[4-(pyridin-2-ylam nometh

I.)}.- phanyl ] - hanone; - |Rjperazin-1
o, P R YaronldFd R GAR 3 Cos BBt SR AL
met hyl ] - phenyl } - met hanone;

4-1 sopropyl - pi perazin-1-yl)-{4-{(4-trifluoromethyl-ph
( am%q@:%ﬁ@gm@pf clagm y?\/l\}h.efﬁélf\ " HehRyRE Rﬁ is isopropyl. yiop
(4-1sopropyl - pi perazin-1-yi)-{4-{(4-trifluoronethyl-py
ridin-2-ylamno)- 30 nethyl}- phenyl } - met hanone
di3sy dr gcébrapbded of claim 31, wherein Q is selected from substituted or

4-1 | - 1- 4-{(5-t fI thyl -py
Ei di ﬁ?ggﬁéﬂitﬁl peﬁg#gélﬁam}’t ﬁr?é%v p§|§razﬁé$mﬂ ecahydrdisoduinolin-2-

T Rt

ridin 3- ylanino) nmet hyl } - phenyl } - net hanone
draochi ori

(@ Met I%/PO'BPB%P%?‘" Rlaimyd ty whergig @iz HsuRstiitedaaAPapken
1) -me 0=

3(/4) o tﬁ'?ﬁb%%ﬁglr g;?rﬂﬁgﬁ y1f’<§§6dﬁgfod§é??ud?%llnl2_y)ll piperidinyl, or

net hyl pytveliginyk met ha none di hydrochi ori de;

(4-sec-Butyl -pi perazin-1-yl)-(4-dinmethyl am nonet hyI ph

enyl ) - net hanone;

37. A compound of claim 1 selected from the group consisting of:

(4-{[Ethyl-(2-methoxy-ethyl)-amino]-methyl}-phenyl)-(4-isopropyl-
piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)}-methanone
dihydrochloride;
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-
methanone;
(4-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-
phenyl}-methanone;
(4-Butyl-piperazin-1-yl)-{4-{(4-trifluoromethyl-phenylamino)-methyl}-
phenyl}-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
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(4-sec-Butyl - pi perazin-1-yl)-(4-norpholin-4-ylnmethyl-p
henyl ) - net hanone 10 di hydrochl ori de;

W@ 2008/0878BUt y| - pi perazin-1 PCT/US2003/033343
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-yl) - (4-phenyl am nonet hyl - phenyl ) - met hanone;
(4-sec-Butyl - pi perazin-1-yl) (I 4pper|d|n1ylrrethl-p
henyl )(ﬁ@lﬁmﬂ@d@mmomethyl phenyl)-(4-isopropyl-piperazin-1-yl)-methanone

(4-sec-Butyl er 1-yl)-(4-pyrrolidin-I-y] nmethyl-
phenyl ) - net ciRlsREA8hds;

(4- SeC(ﬂDlﬁieﬂWI@mﬁrﬂﬂrh@th%Mhén;ﬂ)‘l{4( @r bthyl-prospyOrBib By Zimi Pyl}-

eridin-1 -ylnethyl) 15 phenyl}-net hanone
di hydr ochi omethanone dlhydrochlorlde

{3-(4- % négdrpgylp@ré{aﬂéanon QX (?h%)‘ﬂ)ﬁolﬂhfg}%éthwpﬂgﬁﬂylné?hanone,

i per azi

{4-(1- @h\ycbprbpﬂaﬁbérammer@zgplibemﬂm-(%myhphemymmdtmmone
et hyl - yl ) - met hanone rochi ori

{4-(1- @ﬂwprﬁpb'pw?wpﬁlfbér%)z(%{[@ me}hq)ﬁl‘%th¥§gﬂrgﬁ%{|rﬁm’@pﬂfmethyl}

yl - phenyl) - 8 bngdrochlorlde
{4-(1-Et hyl -propy plpera2|n 1-yl}-(4-piperidin-1
-yl met mzsdlscmrepyll-plpermmarwyael -morpholin-4-yimethyl-phenyl)-methanone;

Ergt (h31/I %%ﬂ&g}%pypég%f%ﬂrﬂgﬁ&ﬁ p%e%ylémgn%negt%ypbhgﬁﬂ rlﬁe\ﬁlmnone
4- (1- Et hyl era2|n1 I 4-(3-trifluoronet
E}yl (pl per?/dldﬂwﬁ&nh?rgdtjﬁ ) - pheny Iy }rriet hgnone

di hydr ¢éHsaprogyl-piperazin-1-yl)-(4- plperldln -1-yimethyl-phenyl)- methanone

B|4n(()|1| Eaggwfﬁw‘g%}” Zﬁﬁzr‘@z f%{%ﬁ%—% |I(n§%1y?h dern())/I 'Réfhanone

{4- (1- Bt hyl gmwpytniopgeer azin-1-yl }-{4-{(4-trifluorone
t hyl - phenyl amno) - net hyl } - henyl } - met hanone
di hydr déHseproggl-piperazin-1-yl)-(4-thiomorpholin-4-yimethyl-phenyl)-

{4-(1- Met hyl pi perazi n-1-yl }-(4-norpholin-4-yl
net hyl - phenyl' ‘?t?‘gﬂéf‘%ﬁanone 87 WD 2004/ 037801

PCT/ US28034 6E§l4|§perazm 1-y1)-{4- (3-tr|fluoromethyl -piperidin- 1-ylmethyl)
{4- (1- Met hyl perazin-1-yl}-(4-piperidin-1
-yl et hyl - pméwwb} mﬂ%\@nan@ﬁdﬁydrochlonde

(P A aRRE BB b A BRIl dsoBrdp PR Lin 9&5&@@
phenyl}-methanone;
(4-sopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyl]-phenyl}-
methanone;
(4-1sopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl]-
methanone;
(4-Isopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-methyl-ethylamino)-
methyl]-phenyl}-methanone;
(4-Isopropyl-piperazin-1-yl)-{4-{(4-trifluoromethyl-phenylamino)-methyl}-
phenyl}-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-{(4-trifluoromethyl-pyridin-2-ylamino)-
methyl}-phenyl}-methanone dihydrochloride;
(4-lsopropyl-piperazin-1-yl)-{4-{(5-trifluoromethyl-pyridin-2-ylamino)-
methyl}-phenyl}-methanone dihydrochloride;
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di hydrochioride; 5
{4- (Benzyl am no- net hyl ) - phenyl }-{4-(1-ethyl -pro

w@yionAopisper azi n- 1-yl }- et hanone; and PCT/US2003/033343
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{4-{(5-Chloro-pyrid

I n-2-yl am no) - net hyl } 4-i sopropyl - pi perazi n-
1-yi ) - bt $RATORY- @Pﬁgﬁﬂ%&%%{‘ﬁ} {ﬁé-tﬂfiteprgmet dzmlauawlwmo)

| 1 | f

oo el e amATE AL ot Oe

||sopr<qu5P\}1h I ethpi—plpeea(zzéllmw1y|y(éi)-ﬂfdilfpﬂitﬂmﬂm-@dméﬁ}lﬂpheﬁm—hethanone
t n i sopro i perazin

§| ;nsme%/hanéﬁt‘e)%J é?fﬂ Hﬁi%cﬁl oPYdep I[1)5

(4-Aze Q@"Méihii HB%E&QAZ-Q 'F}gfr‘] §’41bg&)lgﬁrg@Ef/-l'ynHé%lyFBhQﬁ)ﬂflméih&ﬁone

yl ) - met hanon
- phenyl ) - {4d@|1ydao¢iylb|cim opyl ) - pi perazin-1-yl }-
th

(4- But JF-S5rRMERIReZ) Y a Ut mathy ReiReREvAPhepHiny |
) - met hanone methdn8iéy! - pi per azi n- 1
-yl )-(4-norpholin-4-yl net hyl - phenyl ) - net hanone; 20
( 4- But y4-speiidutylzpipenaain-1 -y 4 morphdlingbybmethiyl-phenyl pmedhanone
i n-1-yl met hyl,) - nyl } - met hanone;
'(2 QI%:/I ohexélﬁ ﬁ%@@ﬁ%ﬁ‘?% 1-yl)-(4-piperidin-1

-yl met hylsepimiylpi %”ﬁ}ﬁl‘ﬂ%ﬂ‘)ﬁﬁ phenylamlnomethyl phenyl) methanone
(4-Di et hyl am none pheny (4-1 sopropyl = pi perazi n-

-yl ) - médseadhsyl- mpag&mmdml)o -piperidin-1-ylmethyl- phenyl) methanone

(14y:3|) nﬁ%%g%ﬂloﬁrg%ﬁm-gamn@ % éOAI dllﬁc’ 9 ylr%%¥hyl %%516 methanone

(4-Di m@wb&ntwomﬁéwm-w gl O&ﬁrﬁluéﬂcrﬁéﬂhyl pidefBl-1-yithBthyl)-

erazin-1-yl} anone di hydrochiorid
(4- | sopr opyiPhgnpiémaethanang dihydgoghilgyide; d| n-1-yl met hyl -p

() soby oo By BRipEDn: Ly sty e mey RS Y-
opyl - anlno]nmﬁhbubﬁe phenyl) nmet hanone;
pi perazin-1-y (4-nor phol i n yl met hyl

(4-1sopro
henyl ) Hnéf %Ah)dr@owlwmﬁaoowl&rﬁmrpbdmﬂsﬁommdsmml)

methanone dihydrochloride;

{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-phenylaminomethyl-phenyl)-
methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-
methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyl-phenyl)-
methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-
ylmethyl)-phenyl}-methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoquinolin-2-ylmethyl)-
phenyl}-methanone; ‘
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-{(4-trifluoromethyl-phenylamino)-
methyl}-phenyl}-methanone dihydrochloride;
{4-(1-Methyl-heptyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-
methanone;
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(4-1sopropyl - pi perazi n-1-yl)-(4-phenyl am nonet hyl - phen
yl ) - met hanone di hydrochl ori de;

W@ 200bm8800pYI - pi perazin-1-yl)-(4-piperidin-1 PCT/US2003/033343
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-yl et hyl - phenyl ) - met hanone;

(4-1sopropyl - pi perazin-1-yl)-(4-pyrrolidin-1-yl nethyl -

phenyl ){44(r‘iaﬂ\neth§zhleaeptﬁl)thpgrazmehb/k}f(flqnpend|n 1-ylmethyl-phenyl)-

(4 | sopropyl - g,ﬁera2|n -yl )-(4-thionorpholin-4-ylmeth
- phenyl ) -

(4 |3°F?4-QBéhzﬁér91ﬁ{cﬁﬁ1é?hﬂ) Fhén;{lfl -obfop lw@aﬁmhwyr Rhéthanone
eridin- - phenyl } anone hydrochlorlde
10 d|hydrochlor|de

U BBk ARt bhbafifd-Cr-eaRRREM-BloBRAAR -

(4 Itsgp:rj)pylmé{hgﬁbﬁélgmdl yl)-{4-[(2-nmet hoxy- et hyl am no
- et ny
(4 | sopf dﬁgﬁhtﬂ@ﬂ%@l|th-qumop-mqtbylinpaienylﬂ%l%@ﬁrﬁswemﬂerazm-

I h I
{4) I gog%p;ﬂ %?B@am n- 9“%021 rtdf nmet hoxy- 1

- met hyl - et hyl am no) - net hyI ] - phenyl } - net hanone;

(4-1sopropyl -pi perazin-1-yl)-{4-{(5-trifl uoronethyl -
r i3$i n- A GPRARPHBY o.f,@tqmﬁs@ggﬁe&iﬁ;&q&éhggmconmshn of:PY

di hyd

(L-YSLSEBLE‘*W@ methoy-aihy)-pminolmetypheny:({isepropyl
ridin-3-yl arpmier)azmnﬁlyhyhé’ernyahengj } - met hanone
dlhydrochlorld

(4- Mot K§1AZ6PE8r tryimethylphenyd-(oispREARVEPIRSPHR: hyl-FEANone

yl') - met hanongy, gpgghl ori de;
(4- Met hyl - pe¥a2|8|argI | 1-y1) - (4-piperidin-1-yl met hyl - phen

yl) - met( hemmpan Q—&Irﬂeﬂlyblplwnﬂ)aﬁi seg-butyl-piperazin-1-yl)-methanone;
(4- sec

L1 > CAchanckis T S sy -RERRYAFRReraZin-1-y1)-

(4-sec- But ylpginRabaéi n-1-yl ) - (4- m)rphol in-4-ylmethyl-p
henyl ) - met hanone di hydrochl ori de;

(4-sec- (a;taqtyl-;p:ppmrlfym%fdmqthylpﬁummgthydr@h@ﬂhmm@hanone
yh)- rrEt(H-aé]uqyl-plperazm-1-yI)-(4-morphoI|n-4-y|me‘chyl-phenyl)-me’chanone,
(4-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyi)-
phenyl}-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-(4-isopropyi-piperazin-1-yl}-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-
methanone dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-(3-piperidin-1-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethyl)-propyl-amino]-methyl}-
phenyl)-methanone;
(4-lsopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
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(4-sec-Butyl - pi perazin-1-yl)-(4-piperidin-1
-yl met hyl - phenyl ) - net hanone;

W@ 26080878BUt yI - pi perazin-1-yl)-(4-pyrrolidin-1 PCT/US2003/033343
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-yl met hyl - phenyl ) - met hanone; 89 WD 2004/ 037801
PCT/ US2003/ 033343 _ _
( 4- sec(‘ﬂidsgpropylp@pamznﬂ-l -W)-(A-plaeqydamincmeiby bplemyl)-msithanone

eridin-1-yl enyl } - met hanone di hydrochi ori de;
{4- (1-Et hyl r‘%%% %‘?' ﬁ{} er azi n- 1- yl } - (4- nor phol i n- 4-yl m

et hyl - Eﬂlﬂéb(érbpylﬂﬁ BREDALG -yl)- Wﬁl?@ﬁbinﬂ JXﬁﬁetWI phenyl?-methanone
{4-(1-Ethyl-pro pi perazi n- pi peridin-|l-ylm
et hyl - ﬁémrppylﬁgppmé-yl) -(4- pyrroll in- 1-y|methy| -phenyl)-methanone
4- (1- Et hyl - 1-vyl 4- lidin-1
L
{4 (1- @hy OFr’@bS?PN bbrazlrlil&ryi)Z1mﬂﬁomb}pﬂoﬂin(ﬁymiétﬁylumm}
- pi peridin-1- yl met hyl ) - phenyl } - met hanone
d| hydrochl ormet@anone( 1 - et hyl - propyl ) - pi perazin-1
;Jﬁle%yi{} !Igcﬁﬁ%ﬁgfjﬁlﬁeﬁzﬂ‘fw'fﬂéﬂ (-l bhE¥I-piperidin-1-yimethyl)-
{4 (Benzyl ﬁrphwylyahéty‘iahopbeilwd}recQManpr opyl - pi perazin
t hanone , d

{4 (Ber(gsﬁ%?ﬁo% W@? dro {@ -ISPQFQQM-Q{L}%WZIBrlj%kyngthwl)

perazin-1- y:}}n QB_rﬂ g and
{4-{(5-Chl oro-pyridrn- -yF’arrino)-rrethyl}-phenyl}-(4-is
opr opy (4 ps@enoayi-pipetazin-jl -yie{4HRAenethokiretingdamiro)dethyldephenyl}-

39. A conpound hof cI a| m 1 selected fromthe group
consi sting dpetha

(4-{[ Etay o;sr%p blb@?‘é&lr@-ﬁ Wlﬂﬁﬂé%rhhﬁ'o}néthﬂ')%hbn{/ﬂl
Pl

-i sopr opy razin-1- - net hanong; -
-yl met hyl - phae&'llaho(‘la i sopropyl pi per azi n 1

MG siam R (T —
-yl) - et hanQﬁé‘th I]( Dﬁé*thénone

-yl met hyl - phen z -eth - pi perazin
m'\ét hand%dsgpropglll plperazm 1-yl) { -tnP {lorom ? tﬁyl pyrldln-2-ylar}n|no)

methyl}-phenyl}-methanone dihydrochloride;

(4-lsopropyl-piperazin-1-yl)-{4-{(6-trifluoromethyl-pyridin-3-ylamino)-
methyl}-phenyl}-methanone dihydrochloride;
(4-Methyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-Methyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-
methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
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(4- Butyl - pi perazin-1-yl)-(4-norpholin-4-yl nethyl - pheny
[ ) - met hanone; (4- Cycl ohexyl - pi perazin-1
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(4- D et hyl am nomet hyl - phenyl ) - (4-i sopropyl - pi perazin-1
-yl ) -met hanone di hydrochl ori de;

( 4- Di mééaacaRitybpperaaing R h{A-{3-trifluiosepedppinsirsin- Almethyl)-
1-yl)-met ha%@x&%@%‘%%@'a%y}o‘#&hlgﬁdg@ 2004/ 037801

PCT/ US2003/
(4- Di mghiyLEthiypompl hyiparaginy -y{(4- rﬁdrpefdnmlclr-plmmwl)prmwl)

erazin-1-yl} nethanone di hydrochiori de
(4-1sopr opy|m91ih|@@pa@|¢hyﬁf9¢f)lor(ldte{ [ (2- met hoxy- et hyl ) - pr

08| <o et ok dRG B 1 S BSO8R -yimethyl-phenyl)-

henyl ) - met haneth@none;

(;‘,f| lmi? %qué;ggw efo*étpfwg\gdsgh % (Q ;Pyrrollginn:l-1ylmethyl-phenyl)-

(4-1sopropyl in-1-yl)-(4- pyrrolldln 1-yl
nmet hyl - phen T?th%ﬁb énone di hydrochi ori de;

(4- | SorAdBsEthpk prons ipiparayiny -4 B~ HBeriBugionhéthyMpipbrieink -

| - ph | h | 1
o) TR SRR RRAL,
phenyl kA neIFRDEHRPY) fb(&ér@ﬁiﬁ'—ﬂ?f{&(decah ro- |soqumolm-2-ylmethyl)

(4-1sopropyl - pi perazin-1-yl) oxy et hyl am no
)-net hyl ] - plrmeﬂy}} -meiiahanene;

§,|4) ! Eﬁgﬁﬁﬁ-}é ﬂgﬁ'ﬁé%ameghﬁ ¥>Hm§lf’ (4—P§/oprgp3'/] plpé(ra%m e ?ﬂe%ethanone

(4- Isopropyldummgbméhael yl)-{4-[(2-met hoxy- 1- et hyl -
t hyl am no met hyl ] hens/ L met hanone;
phy

(4- sec{ff nzﬂanum@rznethnl ny'h%(hﬂhtﬁmwyibnmﬁ@/zmﬂhyl}
[)- 20
((ezyszec But %gﬁ‘%@?ﬁ%% -yl)-(4-norpholin-4-yl methyl-p
henyl ) {agthomse-pyidin:dryarnine)insthyl}-phenyl}-(4-isopropyl-piperazin-
1-yl)-methanone dihydrochloride.

39. A compound of claim 1 selected from the group consisting of:
(4-{[Ethyl-(2-methoxy-ethyl)-amino]-methyl}-phenyl)-(4-isopropyl-
piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-
methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
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(4-sec-Butyl - pi perazin-1-yl)-(4-piperidin-1-ylnmethyl-p
henyl ) - met hanone;

W@ 26080878BUt yI - pi perazin-1-yl)-(4-pyrrolidin-1 PCT/US2003/033343
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-yl met hyl - phenyl ) - net hanone; 25
{4-(1- Et hyl - propyl) - pi perazi n-1-yl }-(4-norpholin-4-ylm
et hyl - mﬂa@me)hyfaltrirrma’@yblphgrmylb{z'h(betfdlda-propyl) piperazin-1-yi}-

o BB g ptrdsy ) per ol

f ;4” ( 1t %le%%rgbsalpybéra@rrmrw)zmn{ [{-dekhdoly-BHyNPrbeyitarhino]-methyl)-

{ 4- ( 1- Et hy| phepghimetbapenazi n- 1: yl}-{4-(3-trifluoronet

o by o S ShrP B P gt S AR MRS phemyyethanone;
{4-(1- @hs’éprﬁb?lppfr)éra@wmfﬁi)z mplbeﬁbﬂn- {4irhegRphen)-ngdhanone;
uinolin nmet hanone;

{4-( Berﬁé;}qswmnw m@erqalr)-i pyrqliglin-dodmeiyl-nhiepyl)-methanone

razin-1-yl)- di hydrochl oride; and 5
{4- (Benzylan1 énﬁéﬂﬁﬁ?? phenyl }-{4-(1-ethyl -propyl) - pi

perazi r4- lswrbpyhmbbamme,ylﬂ@l.-thibmormmunddf ~glimethgi-phenyl)-
sel ected fromthe group consisting of: (4-Azepan-1
-yl met hyI pHeeiBNoNa. i sopr opyl - pi per azi n- 1

-yl) - Q@ﬂ%ﬁ% %B?%HW qr)gﬁ{ﬁ-ﬁf-frﬁlﬁorérﬁemﬁﬁ%nam 1-yimethyl)-

-yl nre sec pl perazin
-yl) - mst hancphe.nyl} -methanone d|hydrochlor|de

(;‘/rl rrq,ef kgﬂsgg@ﬁg‘ é)lgég’%ziqgﬂdﬁﬁ _gth%%/-e%ﬁér%ino }-methyl]-phenyl}-

(4- Isopropylm@ﬂh@ﬁbﬁ@ n-1-yl)- (4 pi peridin-1-yl nmethyl -p
henyl ) - met hanone;

(4- Iso;ﬁ#dpgpropybxelpam-l -W)-B-(pyrigin-2-olandinenmethyhaphapyl-
phenyl ) - met hangne 15 di hydrochl ori de;
(4- 1 sopr opyMSNGBPAS: n- 1-y1) - {4- (3-tri fl uororret hyl - pi p

eridi n-(l: |§bﬁf%b9ublberﬁ\ﬁﬂw|mr§2hﬁém§% Vel Raiies)-

(4-sec- Butyl pi perazin-1 4- di net hyl am nonet’hyl - ph
enyl ) - met haneky{]-phenyl}- methanone

(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-
methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1 -yImethyl-phenyl)-methénone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-yImethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-
methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-
methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyl-phenyl)-
methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-
ylmethyl)-phenyl}-methanone dihydrochloride;
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20 (4-sec-Butyl -piperazin-1-yl)-(4-piperidin-1
-yl met hyl - phenyl ) - net hanone;

W@ 2603m878BUt y| - pi perazi n-1-yl)-(4-pyrrolidin-1 PCT/US2003/033343
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-yl met hyl - phenyl ) - net hanone;
{4-(1- Et hyl - propyl ) - pi per azi mor phol i n-4-yl m

et hyl - r{ﬁf(ﬁlﬁthyhmmahmlmeramyWBda(}dec@I@ydro -isoquinolin-2-ylmethyl)-
4- (1- Et hyl I 1-vyl 4- di 1

CT et byl piRg B rhaBIaRBRAE 0o Y gl 4P pert i

{4-(1- @IIanEf/I@ﬁﬁhd-ﬂﬁétﬁﬂo-@ﬁbﬁyl}—}édls}oﬁrépqu’;B@Hazm -f=y})-methanone

-yl met hyl - phenyl ) hanone A conmpound of claim

1 sel ected fdiydropllogéeuandonsi sting of: 30

(4-Aze . }
91 et ROTCERREHEMng ety Bheny S etuprary) ) pinereriny s vi-
ne; (4-1sopheignopeperazin-1-yl)-(4-piperidin-1

-yl et hyl - phenyl ) - met hanone;

(4-sec-Butyl - pi perazin-1-yl)-(4-piperidin-1-ylnmethyl-p

gy ) AEHAAGNS o B0, 200AL A0 DT LEBDSH AT 45

erazi
-yl met I(yt]Azﬂwml 1 Mmethyhphmyi) (4- |so|propyl plpera2||n 1&yl) methlanone
4-(1-Et r n 1 4 rr n-1

ot hy1 —phonylisrehisliBne. 5 YT (4-pyrrotidin-doy

4- | (A 5| 4T ]
§1eny|s;) %%éé)r?g]l g?fﬁ%ﬂh?f—ﬁh&]&)l %S%bgﬁg iﬂé:r%zM 151 WéthBnone;

-yl)- (44@ycpbd>h¢xw-p4aqrdamt1hyll)-(zb4pmwlc)n -fetimatutehenyl)-methanone;

di hyd I de

Lo 1" 5 PbioPabpPtazindr Wy (4rPipsyiin- 14 meshBheRYk mgthanone:
t hyl

pha rmaay o RopyEBBRIANS ) (Bl Aetillphenypothanone
claim!| and chhydrbahlnadeutl cal | y-accept abl e exci pi ent

dot cot dATBoRRpPpERnrAA Ty Wh RS RGBroM Bl gRin T yiRetny-

i nhi bi ting hirdrlimethdhonerfdrbcikidyi ty in a
subj ect, conprising adm nistering an effective anount

of a cdﬁmmautyf piplesazin-1-yl)-(4-dimethylaminomethyl-phenyl)-
methanone;

(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-
methanone dihydrochloride;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-piperidin-1-yImethyl-phenyl)-
methanone; and
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyl-phenyl)-

methanone.

41. A compound of claim 1 selected from the group consisting of:
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
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to a subject in need of such inhibition of histam ne
H3 receptor activity. 20 45. A nethod of treating a

W@ aiessohavi ng a di sease or condition nodul at BCI/UR003/033343
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hi stam ne H3 receptor activity, conprising

adm nistering to the subject a therapeutical

o T ect 191 dreDurooy -pb ARG hf-rapaidin -imssthy:phenyi)-
met hod of Cl'ﬁd?tiq ﬁg wherein said disease or condition
is selected A Pﬁ’e group consi sting of sl eep/wake

di sor dE{4§1 -Ethglus@biVipipdraniaet -yli(4 pyi@iidin-Myihathye phenyl)-
ast hna enentia, cognitive dysfunction, neurogenic

i nflammat i ormefili‘?ﬂ@n@ognl tive i rrpal r ment

har col auayoPrabypBefL TR B-MohBRR.4 SBhefRE Bneny)methanone;
si ckneg4 se«:dBmtygplpeaaznmnt-yl);m dﬁﬁ’phﬂ)ltn dyyraett-phehyl)-methanone
di sorders, s(JéeaHé_ 8 al sor ers, nenory retention

di sorders, SO 89{’) e qsaan subst ance abuse, bi pol ar

di sord | .

Sooa) oSba SRRk AroRY A RS asine N 8IS ﬁ%fgﬂgéls?ﬁ%%l RhgvD-

al | er gi ¢ r himéthaspnaéchygppehlodde.way al | ergi c

response. 47. A nethod for treating a di sease or
condition nodul ated by at |east one 5 receptor

seject edphsgraddiRichl Sdrapb&ifion cdrﬁﬁﬁ%iﬁ@'fa Hp (t)LWRj of claim 1 and a

hi st am ne H3 receptor, said nethod corrpr|S| ng (a)
admi ni s:tl"@rﬁnageuﬂpaélysamjeptabl@empmty ef fective anmount
of a histam ne Hl receptor antagoni st conpound, and
(b) admnistering to the subject a jointly effective

amunt fotompeand @f Bhimof isetadically-labelisl Ebdadtectable by PET or
providin % aﬁ ointly therapeutically effective 10
]

anount d conpounds. 48. The method of claim 47
wherein the histam ne Hl receptor antagonist and the
conmpound of claim 1l are present in the sanme dosage

f agm %n@hod\oﬁﬁmmg Ristdmiget HNodbsrartivitpin a subject,
condi ti ons nopdul at ed at | east one receptor

ol ect S@MRTBNG AATIEEHRG 78 SE5d e G ATH eanapound of claim
hi stam, ?er 0t ée§t€?ﬁ ‘?1%58 ofisllcR jrftBii6h of nFRRS #eSHngeééaator activity.

adm ni € subject ajointly
anmount of a histam ne H2 receptor antagoni st conpound,
Ql% A method of treating a subject having a disease or condition modulated
by histamine Hs receptor activity, comprising administering to the subject

a therapeutically effective amount of a compound of claim 1.

46. A method of claim 45, wherein said disease or condition is selected from
the group consisting of sleep/wake disorders, arousal/vigilance
disorders, migraine, asthma, dementia, cognitive dysfunction,
neurogenic inflammation, mild cognitive impairment (pre-dementia),
Alzheimer’s disease, epilepsy, narcolepsy, eating disorders, obesity,
motion sickness, vertigo, attention deficit hyperactivity disorders,
learning disorders, memory retention disorders, schizophrenia,

substance abuse, bipolar disorders, manic disorders and depression,
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(b) admnistering to the subject a jointly effective
anount of a conpound 20 of claim1, said nethod

w@e@noslisng a jointly therapeutically effectivePCHDB2003/033343
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of said conpounds. 50. The nethod of claim 39 wherein
the histam ne H2 receptor antagonist and the conpound
of cl ain@sel eprogstieseiieh.iallergie riaiaitis, a6d agper sirway adlergic
51. A g or treating one or nore disorders or
conditions sel'ected from the group consisting of

sl eep/ wake di sorders, narcol epsy, and

arqusal /vigil ance disorders, conprisjng adm nisteri n%

t #a s%r@ghocafqrttr%a\t@seajm%aﬁwrepné@l@n\r@ommbsoat ast one
conpou i i [ . .

at t ent ir}g%é)‘gutgf %gliet‘n’}ﬁ]?‘yfﬁé"?'g@% ih\'/"’uq?gﬁﬁd’? glgrr %g‘%‘%tt’% %@%E}@‘?h'smmme Ha
Chor apeuy Lral Ly ff et i va. B of B Conpoug o 2oty
claim f%egﬁvmpgmﬁ@mm 15980 83 HgPNIsf gompound, and
met hod ki i e

Cond ti(padFEblRg (7 e SERLE [ohPEREk e moupt of a compound
denent iod claiinl t s=idyniathed promding reejointlydherapdeitieally effective
cogni tive dysfunction chi zophreni a, depression,

mani ¢ SQHUAT Faf 90'9PB§P‘3§' di sorders, and | earni ng

and nenory disorders, conprising admnistering to a

subject a therapeutically effective amount of a
cd¥pourdieometiad of dlains47 whereirtibe Histamine &tiragejplor antagonist

nacal GRS RRBRals & B T e e T spnpaiangoe form.
adm nistering to a subject a therapeutically

effecti ve anmount of a conpound of claim1. 55. A
méhod 4 Biethed teyitraptiopstiserses oragingitisnsinoduleted by at least one

o | aberenp SR ER o FETRB R HaRerbePLong thebistmine Hs

a posi treesptoninss sabjethmoai@Eping (HEUmiNtemy & thersubfect a jointly

95 effective amount of a histamine H; receptor antagonist compound, and
(b) administering to the subject a jointly effective amount of a compound
of claim 1, said method providing a jointly therapeutically effective

amount of said compounds.

50. The method of claim 39 wherein the histamine H, receptor antagonist

and the compound of claim 1 are present in the same dosage form.

51. A method for treating one or more disorders or conditions selected from
the group consisting of sleep/wake disorders, narcolepsy, and
arousal/vigilance disorders, comprising administering to a subject a

therapeutically effective amount of a compound of claim 1.

52. A method for treating attention deficit hyperactivity disorders (ADHD),
comprising administering to a subject a therapeutically effective amount

of a compound of claim 1.
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53.
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55.
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A method for treating one or more disorders or conditions selected from
the group consisting of dementia, mild cognitive impairment (pre-
dementia), cognitive dysfunction, schizophrenia, depression, manic
disorders, bipolar disorders, and learning and memory disorders,
comprising administering to a subject a therapeutically effective amount

of a compound of claim 1.

A method for treating or preventing upper airway allergic response, itch,
nasal congestion, or allergic rhinitis, comprising administering to a

subject a therapeutically effective amount of a compound of claim 1.
A method for studying disorders mediated by the histamine H; receptor,

comprising using an "®F-labeled or *'C-labelied compound of claim 1 as

a positron emission tomography (PET) molecular probe.
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