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FIELD OF THE INVENTION
The present invention relates to piperazinyl and diazepanyl benzamides

15  and benzthioamides, their synthesis and their use, for example, for the treatment
of disorders and conditions mediated by the histamine receptor.

BACKGROUND OF THE INVENTION
Histamine {2-(imidazol-4-yl)ethylamine} is a transmitter substance.

20 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

25 Hj receptor (Ash, A.S.F. and Schild, H.O., Br. J. Pharmac. Chemother. 19686,
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)

30 and are blocked by H; receptor antagonists (e.g. cimetidine). The third
histamine receptor —Ha; 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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1 WD 20041037801 PCT/ US2003/ 033343 energed show ng that H3 receptors are
al so located presynaptically as heteroreceptors on serotonergic,
noradrenergi c, dopam nergic, cholinergic, and GABAergic (gamma-amni nobutyric
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i dentified YR?P&PPBheral tissues such as 5 vascul ar smodiGHHRL083343
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based on ani nal studi es ng n Brain Res. 1990, 523:325-330;

Monti, J. M5 etvagicular spiootlymusglgr &mﬁeqmg@wthemezaenyzevsentlarh@eran@s@c| n the
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neur ogeni c i nfd%@ﬁﬁfhe)sttamhverHaaB@dteptm-A daggeat dort Nellv@mgsbi_eues;ﬂ yvand ol e in

di al d t.ens;| | f h
e ease i's bonbRpERat Hrfiisa: Heviy. 1406s MPRER0RT oo, N 2080 ' "To0a,
271(3) : 1259- 12468 86¢i861a)SAbr@aﬂhwmﬁfeadcé;ﬁatJmﬁi-wamcéﬁtlﬁ@emau%ys may

be beneficial in asthm due to bilit % duce non- adrenergic
non- chol i n} gi @danknet)al{duPie. r%ﬁm%@%mﬂ‘} 5353\%&3363|$§H o reduce

I | eak h | .
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i nver se agoni samus@lti/lmmeesilswdersllglsmmstqﬁmmm aniged studiem(LimalJ.-S. et
N ope o Gy ST S e SRR U 0 7 PEEL Mo,
al ., Soc. Neurzeg:P83-44870)r ThéR%se ik thelitdatinent efiigefing Ha¥alsy Been siijgedtedl .
BT P T oot L. et ol 850 Neubsci. Abstr. 1996, 22:2010) based on their
ability to inhibit neurogenic inflammation. Other applications could be a
protective role in myocardial ischemia and hypertension where blockade of
norepinephrine release is beneficial (Imamura, M. et al., J. Pharmacol. Exp.
Ther. 1994, 271(3):1259-1266). it has been suggested that histamine Hs;

20 agonists may be beneficial in asthma due to their ability to reduce non-
adrenergic non-cholinergic (NANC) neurotransmission in airways and to reduce
microvascular leakage (Ichinose, M. and Barnes, P.J., Eur. J. Pharmacol.
1989, 174:49-55).

Several indications for histamine H; antagonists and inverse agonists

25 have similarly been proposed based on animal pharmacology experiments with
known histamine Hj; 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—

30 186), 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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nar col epsy, eating disorders (Machidori, H at al., Brain Res. 1992,

590: 180- 30 186), notion sickness, vertigo, attention deficit hyperactivity
di sorders (ADHD), Ilearning and nenory (Barnes, J.C et al., Soc. Neurosci.
Abstr. 1993, 19: 18132, and schi zophrenia (Schlicker, E. and Marr, 1I.,
Naunyn- SchiPS0¥MEBYl s Arch. Pharmacol. 1996, 353: 290- 2 ROTUR3HB4Ee:
Stark, H 2 WD 2004/037801 PCT/US2003/033343 at al., Drugs Future 1996,
21(5):507-520; ,apd-Leur R. L ov. 2L08A~.Dr U Res 1995, -45: 107- 165 and
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conbi nati on WRds. aggﬁ,ﬁammﬂﬁar&f\mﬁbﬁciteitjrtﬂerd‘lﬁi.gqﬂibt%ﬁnih@ Hye useful for
the treatnment of upper airway allergic response (U S. 5 Patent Nos.

5,217, 986; 5, Smacaristy,Alone ggin cophinatiq ikt a histaminedd nantagonist. aidit agoni st
(GT-2331) was H&fé ' | ' |9p§5°eq ' I at ech
Inc. Press Relrgase d@v@%@%@%?rﬁr%ﬁgsﬁo ay,%?cﬂ‘égeﬁéggﬁs?él?g'the
treatment 6f CatentiNes. de2’e,98G% 53382007 and 5/869e474)uRecestlwntachistamnine $tsani ne H3

| ancs has b R AT B BB e
1998) . W't hi n (Gliateched. ¢iress Releage i §] 1608; Biewdrtd Tydaf, argh 2711089 Hr

agoni sts and antagoni sts_was reviewed (see Krause, M et al., and Phillips,
J.G and Ali, Refeatment o LNS diseiders.The i nportance of an imidazol e noiety

contai ning onl'y a gisihed tie MU 1A 16 HisidHind TRARENH Rakdefiot

together with the deleterious effects of ¢ substitution on
activi ty. 1Par tdomprehensivaierevjawad GhhetHistasinenil dReeerfor-Ankarget foaMgwof t he

retivity. AddttrgnaroBRy 2nbiianeiBpnt: EHER SR I8 BREIRRY, ozl e
function is egefpéncd theaneditighl etfenisiry gf Hii*stahﬂn_?é g aganisecand antagogisteds 20
Snd. ref er ancABSIEVIC{EPR RIS Sl IRk SoRBIIR N ng conpounds
TS avel 15 g YESSOTMOUE ! S DS s ORRER B A Sy OGS
| ower bi od®ai Istibslitutign in the 4-position was noted together with the deleterious effects of
additional substitution on activity. Particularly, methylation of the imidazole ring
at any of the remaining unsubstituted positions was reported to strongly
decrease activity. Additional publications support the hypothesis that an
imidazole function is essential for high affinity histamine Hj receptor ligands
20 (seeAli, S.M. et al., J. Med. Chem. 1999, 42:903-909, and Stark, H. et al:, and
references cited therein). However many imidazole-containing compounds are
substrates for histamine methyl transferase, the major histamine metabolizing
enzyme in humans, which leads to shortened half-lives and lower bioavailability
(see Rouleau, A. et al., J. Pharmacol. Exp. Ther. 1997, 281(3):1085-1094). n
25 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. bISpos. 1984, 12(5).560—
564; Sheets, J.J. and Mason, J.l., Drug Metab. Dispos. 1984, 12(5):603-606;
30 Back, D.J. and Tjia, 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 Hj; receptor ligands may also be associated with the imidazole
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(see Rouleau, A et al., J. Pharmacol. Exp. Ther. 1997, 281(3):1085-1094).
In 25 addition, imdazole-containing drugs, via their interaction with the
cytochrome P450 nonooxygenase system can be targets of unfavorable

bi ot ransfornmations due to enzyne induction or enzyne inhibition (see:

Kapet anovi CWOI2 OI?A 3740y Kupferberg, H.J., Drug Metab. Di sp&3/US2€3/833343%( 5): 560-
564; Sheets, and Mason, , Drug Met ab. Di spos. 1984, 12(5):603-606;

30 Back, D.J r ap
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331: 395-404 More recent several publications have descri bed hi st ani ne
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Appl i cation WPEP APRREARAANO 99142558 om@lzergth@mbpn@dﬂoww@78512 Feb

9, 2000. The cor’%)ounds of the present invention do not contain the imdazole

moi ety, arf@ i tQ&/0FHA25:aRd Eusepean Paient Apglicatien 997%%3 robePedlY0.at the human
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1 using the human receptor is particularly important for the identification of new
therapies for the treatment of human disease. Conventional binding assays
are determined using rat synaptosomes (Garbarg, M. et al., J. Pharmacol. Exp.
Ther. 1992, 263(1|):304—310), rat cortical membranes (West, R.E. et al., Mol.
Pharmacol. 1990, 38:610-613), and guinea pig brain (Korte, A. et al., Biochem.
20 Biophys. Res. Commun. 1990, 168(3):979-986). Only limited studies have
been performed previously using human tissue but these allude to significant
differences in the pharmacology of rodent and primate receptors (West, R.E. et
al., Eur. J. Pharmacol. 1999, 377:233-239).
We now describe a series of piperazinyl and diazepanyl benzamides and
25 benzthioamides with the ability to modulate the activity of the histamine
receptor, specifically the Hj receptor, without the inherent problems associated
with the presence of an imidazolyl moiety.

SUMMARY OF THE INVENTION

30 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 (l):



Bi ochem 20 Bi ophys. Res. Commun. 1990, 168(3):979-986). Only limted
studi es have been perforned previously using human tissue but these allude
to significant differences in the pharnacol ogy of rode |.opt e
receptors FV%QPV“&FE. et al., Eur. J. Pharnuacol. 1999,B§§€£g§%&§%§). W now
descri be a series of piperazinyl and di azepanyl benzam des and 25
benzt hi oami des with the ability to nodulate the agtivity of the histam ne
receptor, specifically the H3 receptor, w.thQutfhe inherent problens
associated with the presence of an im gdzol yiNmoiety. SUMVARY OF THE

| NVENTI ON 30 The present invention is directed\to, pharmaceutically active

pi perazi nyl and di azepanyl benzam des gnd benfiHyjoam des, net hods of making
them and nethods of using them e Nvertron features conpounds of
formula (1): 4 WD 2004/ 037801 PCT/ USR}003/033343 R1L N CH2)n X R2 R3 4
() wherein RL is Cl1-10 al kyl, C3-8 fal kenyl, C3-8 cycloal kyl, (C3-6

cycloal kyl)C1-6 alkyl, (C3-8 5 cyclgal kyl ) &3-8 al kenyl, or (Cl1-8

al kyl carbonyl )C1-8 alkyl: nis 1 o 2X%71s Oor S. one of R2, R3 and R4
Is G and the other two independenfjly arejhydrogen, fluoro, chloro, brono,
nitro, trifluoronethyl, nethyl, ofl Cl-3alkoxy;

()

wherein
R'is C1.10 alkyl, Ca.s alkenyl, Cs.g cycloalkyl, (Cas cycloalkyl)C1.g alkyl, (Cas
5 cycloalkyl)Csg alkenyl, or (C1.g alkylcarbonyl)C1.g alkyl;
nis1or2;
XisOorS;
one of R?, R®and R*is G and the other two independently are hydrogen,
fluoro, chl9ro, bromo, nitro, trifltuoromethyl, methyl, or C4.zalkoxy;
10 GislLQ;
L is unbranched —(CHz)m— 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, Cs.s alkyl, Cs.q
alkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl
15 (preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (6-9-membered
heterocyclyl)C1.6 alkylene, and (phenyl)C4 alkylene; and R%is
independently selected from C,_s alkyl, Cs¢ alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
membered heterocyclyl), phenyl, (6-9-membered heterocyclyl)Cq.5
26 alkylene, and (phenyl)C1.5 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;



10 Gis L@ L is unbranched-(CH2)m wherein mis an integer froml to 7
(preferably mis 1 to 4, nore preferably mis 1); Qis NRBRO wherein R8 is
i ndependent|y sel ected from hydrogen, Cl.6 al kyl, C3.6 al kenyl, 3-9

menber ed car bocycl 3-12 nmenbered heterocyclyl 15 (prefera 5-9 or

|, bl
5- 8- menmber &Y Fn@("@?%‘l:‘ycl yl), phenyl, (6-9-nenbered het ePSE%F‘ﬁ’?@i“ﬁG
al kyl ene, and (phenyl)Cl-6 al kyl ene; and RO is independently selected from

et or ocyol y1 (AP beiifahy BEERRLEA wilt?i-33Slilontsinfep SRIARY Sofocted

(6-9- rrenbereddheterfmv&falgl)oﬂl?-@lnaistim QS/h)ﬁdﬁ@,(y,@afm, l@pl‘h\ﬂ]xylmidﬂ-@n-aalkx“ BRe; or Q
\ 31 : . ) N
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contain between 1 an®-S neatdbéredh@terbeyoiy) aE (89 inmstaberedentd-9 nsemnbeitedd from

O S, and NH, 5 WO 2005/037801 PCT/ US2003/,033353, wher e] s optionally
substitute® with 1-"@?@95)4‘334 -u%'grqrr@d%H@mﬁgg'e?éP@(ﬁlﬁH??‘Sdﬁ?m%S@ﬂ%p

consi sting of hydr ; WS, ém!d(gq Ik vl A p%ﬁ or 6-9
menber ed heter ocyc?s?,m%%%?yg%% )(Ig%g3 nerrbeés}e >é3a(glﬁol%(él%cma eragﬁ/l)
het erocycl yl ), - NHG- phemythiphenyide-calkylaneianddehenyl}t«r dkylengi0-, wheres- 9 or

6-9 nenbered heter | Ml - r r - yl)Cl1l-3
al kyl ene, Cl1.6 al kge%ﬁ ozfé%mgé gg%r%%l%%gngl a"‘gﬁﬂ‘é(gﬁ'%?éﬁ'g‘#}% é&f-?%yaglkkyl ene,
and (phenyl) Cl-3 aldupktitatedinith oar € to 83abstitliertb indepeatienihcyelbsted fronenyl , and
al kyl grou;as may b 1 to 3 substituents

i ndependentl y sel e&it@%r%%ﬁ%ﬁ%ﬂgﬁ‘n‘ﬁ?ﬁt I Qgt?ﬁj%vﬁygﬁ%&; g XY, aRd |3 Ak¥r o, cyano,
hydroxy, and Govidal'hswevePthar WAgd R1G¥Rety B3 ndt1Peffini1SylIFRIRY ands s not
pi peridin-I-yl'methyl; and wherein each of° the above al kyl’ al Kyl ene,
al kenyl , het erwhsreingachcefdhe abrye alkyk aliytepel glkenynbetargaycly sugloalidly each be
I ndependent |y and %%Hi)é)dqy@iybénd aryl groups may each be independently and optionally
substituted with between 1 and 3 substituents independently selected
15 from trifluoromethyl, methoxy, halo, amino, nitro, hydroxy, and Cs.3 alkyl;
or a pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof. ‘
The invention also features a pharmaceutical composition comprising a
compound of the invention and a pharmaceutically acceptable carrier; and
20 methods of preparing or formulating such compositions. A composition of the
invention may further include more than one compound 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
25 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),
30 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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substituted with between 1 and 3 substituents independently selected 15
fromtrifluoronethyl, nmethoxy, halo, am no, nitro, hydroxy, and Cl.3 al kyl;
or a pharmaceutically acceptable salt, ester, tautomner, soI vate or am de

t hereof. The invention also features a phar maceut i cal osi tion conpri sing
a  compoundvBRYWMAI8hyention and a phar maceuti cal | y accé’ ABPe0303B43 er; and
20 nethods of preparing or formulating such conpositions. A conposition of

the 1nvention further ncl ude rethan ne,compound of .the jinvention,
orCa | Conbi nor s AnSe bRl AoRBS. HARE BRfAeRE A sttt s Wy
differently fay otherhisthrinbiNreagstot mediatédisordoné soch abappéf@w@i,es met hods
of treating cerg?l n conditi onE and 25 dj seases, e&gh of nmet hods

i ncl udes admi rAlSFYE reRPORSEHSH 5@utt?'b£a|$9' capapsiqn @ @B?rgj‘%"ht‘ﬂ‘q’syméf fective)
amount of a cogiutih Ao AERESH. (Fexapldhe inf¥RM RAtiRs IndthBueRr | n need

of such treat The di scl osed conp ounds are useful In nmethods for
treating ord prrreventingy infhditing the raromesenoaewfsortrﬁatmmup@er girwewaumg@ and

|/ I 30 attent
Geri ot hyper aRepors afohd dsf, RasdbaBnbBedn 30 Ayelaic Asy) G cor der's,
cogni tive dysfunctiiniyet ahgthei ambodmrmghaiddsciosfeuammmdms rogybaiusaed inai | d
harcol epey. oot MAYbNGES Metied ingludifg B RS eekE ELom Y Srecties ddse of
schi zphr eni . o/ HIBHEARAIP A8 QurL(eHRG Q03N AP 8RB MEFISERNAE H,Di POl ar

di sorders, manic orders and depression, as wel her histam ne H3

receptor nli ;andagenistosdel as iratidine (Q'p‘b@ﬂ'ﬁf"f)mﬂ?s'o@lﬂmegﬁcﬂ-ﬁrmblwgb ast hna,
h, | bj h f.
i tch, nasa ?@981%‘158?3 ?ﬂﬂL? Fﬁj s z(sénang{emﬂcﬁs ¢or '@E 2 fdtthe 'tt@a %rq drher eo

For exanple, 2OV EnEion venti ng, I'brting the
progr essi on ofallemgictrmlams; n@salppagesiiony\md alldrgicgongestiponse, ast hma, itch,

i ol 0sed sonpounadnyeyaneaE embprment bmeidrseB FormRAEy et ABdshAdT B ng
adm ni st ering @rhthatiorytrkameinetrddfefidifg administering a jointly effective dose of
15  an Hj antagonist and administering a jointly effective dose of a
neurotransmitter re-uptake blocker, such as a selective serotonin re-uptake
inhibitor (SSRI) or a non-selective serotonin, dopamine or norepinephrine re-
uptake inhibitor, including fluoxetine (PROZAC™), sertraline (ZOLOFT™),
paroxetine (PAXIL™) and amitryptyline, for the treatment of depression, mood
20 disorders or schizophrenia.
Additional features and advantages of the invention will become
apparent from the detailed description and examples below, and the appended

claims.

25 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 ‘
30 Certain terms are defined below and by their usage throughout this
disclosure.



an H3 antagoni st and adm nistering a jointly effective dose of a histam ne
H1 10 antagoni st, such as loratidine (CLARITINTM, desloratidine

(CLARI NEXTM, fexofenadi ne (ALLEGRATM and cetirizine (ZYRTECTm, for the
treatment of allergic rhinitis, nasal congestion, and allergic congestion.
In yet anoM200¢0358i ment, the di scl osed conpounds may B@T’H§g)83/?3ﬁ3"§

conbi nation therapy nethod, including admnistering a jointly effective dose

of 15 an H3 ant agopi st d admini,stering a jointly ef LV S f a
neurotransnitter r e‘gl%ﬁ%ﬂi‘@erﬁf'bc &b ,S(Wﬁﬁ%gaed Qg t%??@é?é%ksoﬁ’oﬁ)arﬁ?a - upt ake
i nhi bi tor ( SSRiont4ihing from a6 teedrbue atfiinelisive. Fop@xamplerCaaterephri ne

re- uptake inhibitor, including fluoxetine (PROZACTM, sertraline
(ZOLOFTTV), piadisebeontainingaki 4 90g car@naiomeypt yl i ne, for the treatment of

depressi on, nood | w4 "S- i 8{,&?{ ' hohGAH fg@é%,é 6 and
advant ages of the ﬁsvg%ﬁﬁﬁgﬁlw%ﬁo@ ap%Q?@m ﬂ?}c})&r’#the néét al eg
descri pti orb anchlerireyptarsinbeliunrineand iodiee.appended cl ai ns. 25 DETAI LED

DESCRI PTI ON OF THE | NVENT] ON. Th t ol L i des. ph i peri di
conpounds usef ul 1 di% LR MR DB <O aBet SEe BT Bt Sdbul at cd by

a hi stam ne reggaftiRient §roup 6REI RGlude straight bRd BFarthed daturatd &ebenvchaifds by
their usage throughout this disclosure. 7 WO 2004/037801 PCT/ US2003/ 033343

As used her ei nFor&symple; alit @dicalspciyda methyl; ethyk gronpybrieerropy. Butyhdi cal
containing fro ¥ I 0 ' ' XARBMRs es a
radi cal cont ai l%%ﬂ'g?Q%%gwg%cﬂlb%%‘tg{%ﬁgﬁéXlge'ugggesﬁer el n, Qﬁ%ﬁeg"q@&

"hal ogen" thal Whemasedritb ety neanaci casben cliain Soaiplosition@f 14 caiboa,atbémsor i ne

and 1o e, RS Bl BB B R B Pl P
carbon chai ns. ethylene (-CHz-CHa-) or propylene (-CH,CH,CH,-), and so on.
As used herein, unless otherwise noted, “alkenyl” shall mean an
alkylene group with at least two hydrogen atoms replaced with a pi bond to

15 form a carbon-carbon double bond, such as propenyl, butényl, pentenyl, and
so on. Where the alkenyl group is R® or R%, the open radical (point of
attachment to the rest of the molecule) is on sp3 carbon, as illustrated by allyl,
and the double bond or bonds is therefore at least alpha (if not beta, gamma,
etc.) to the open radical.

20 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

25 notlimited 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

30 example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.

As used herein, unless otherwise noted, “cycloalkyl” shalil denote a three-
to eight-membered, saturated monocyclic carbocyclic ring structure. Suitable
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For exanple, alkyl radicals include nethyl, ethyl, propyl, isopropyl, butyl,
| sobutyl, sec-butyl, t-butyl, pentyl and the |ike. Unless otherw se noted,

"l ower” 10 when used with al kyl neans a carbon chain conposition of 1-4
carbon atons. "Alkylene" refers to a bival ent hydrocarbyl group, such as
met hyl ene W@MR4H37801et hyl ene (- CH2- CH2-) or propyl ene (PCHDSHREHE343, and so
on. As used herein, unless otherwi se noted, "al kenyl" shall nean an

al kyl ene group with at |east two hydrogen atons replaced with a pi bond to
15 form a car lssamplestivpudmersiaprepyiccyciobetyl g¥clppepdngyclohrxyb gyslohertvt eny! |
and so on. Wg Ec%\go kenyl group is R8 or R9, the open radical (point of
attachnent to e'rest’of the nmolecule) is on sp 3 carbon, as illustrated by

allyl, and the doAsluset)wectinruriessdthérwisermted, deyclealkenylisshallidphete(a f not
beta, gamm, .(etc.) tao.the n radical . 20 S her ej "al.kyl | dene”
refers to a sé@rﬁ?é%’e Fmﬁwggféﬁ’r B?%ﬂf,fy “?ﬁ%‘h’é@@dﬁ’°§g%ﬁ%§hﬁr@ﬂ%ﬁh° ﬁpg cyclic

di val ent hgdr geractons) whatein the Aeg stiesturecontainatdéagtont wWoubledbargie rSuitables from

t he sane carbon atom of a parent al kane, al kene or al kyne. The dival ent
radi cal cent e€Xp@ples incladr sydohexgayiveydopgntanyly cxclohariemdreycioecteayt of the

nol ecul e. Typicggég%_?ggﬁgﬁﬁ%namm@_s i nclude, but are 25 not limted to,

et hanyl i dene; es such as propan-1-ylidene, propan-2 ylidene,
cycl opr opan- 1-yl i d&saised ineyein deress atberwisesndied, daryl’-shiail defaeto tarbacychc

|i dene, 2-nethyl - ~1-ylid but an-1- vl i dene: . like. As
Vsed herein amats GBRBs sidhnBhg REphRSh AT e ke aNGeat BRI pthIS ot her
radi cal ofiot hehahyege (E3EE-) WakhSS prifetablyPhehrianalyt but hriyaled by bherags. For

30 exanpl e, nethoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and
the like. AsdMed herein, unless otherwise noted, "cycloal kyl" shall denote

a three- to eight- ; t r%%qg* e ” ' ' tructure.
Suitable 8 WD 2004%%@8%&&%@%0@% 4 Q%Xg%ﬁﬁi?ﬁ%ﬁﬁ%@eé%@propyl ,
cycl obutyl, cgodbumpsubsiitutectwith ahexytigroupystichteshehyl, aaphtbylc Bnd theylike.

Examples of aralkyls include benzyl, phenethyl, and phenylpropyl.

15 As used herein, unless otherwise noted, “carbocyclyl” shall mean any
cyclic group consisting of 3-12 carbon atoms, and preferably 6-9 carbon atoms,
in the skeleton ring or rings, if the carbocycle is a fused or spiro bicyclic or
tricyclic group. A carbocycle may be saturated, unsaturated, partiaily
unsaturated, or aromatic. Exampies include cycloalkyl, cycloalkenyl,

20 cycloalkynyl; specific examples include phenyl, benzyl, indanyl, and biphenyl. A
carbocycle may have substituents that are not carbon or hydrogen, such as
hydroxy, halo, halomethyl, and so on as provided elsewhere herein.

As used herein, uniess otherwise noted, the terms “heterocycle”,
"heterocyclyl” and “heterocyclo” shall denote any three-, four-, five-, six-, seven-,

25  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

30 orbetween 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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As used herein, unless otherw se noted, "cycloal kenyl" shall denote a

three- to eight-nenbered, partially unsaturated, nonocyclic, carbocyclic
ring 5 structure, wherein the ring structure contains at | east one double
bond. Suitable exanples include cyclohexenyl, cyclopentenyl, cycl oheptenyl,
cycl ooctenprzown’mhex-l, 3-dienyl and the like. As usededeus2003/033533 €SS

ot herwi se noted, "ary in shall refer to carbocyclic aromatic groups such as
phenyl , naphthyl and the like. Divalent radicals include 10 phenylene

(- C6H4-) which is prehplaty mondayslia hetetoytlic groupagan incledepyrpoliginyl, 3- diyl .

o aubat | t et iof, BEfaZRE dARleRS), pulBlish ity AGAARY, &' YL o
ner e un ceau R 2 her el o U S 12 o
consi sting of thiagazo ﬁ'ﬁgﬁza'@mﬂ 'S%‘i?il' %f‘ tg’@?‘}"@“@ fmséﬁbtﬁﬁ éYQ:fﬁé‘ vl ngt heIo
skel eton rigg @lenyl, B8 akélyF Bﬁaeﬁa ngpwér&myﬂ AokySiBEraRinys D-bRoghéntinylC or

tricyclic group. car e saturdted, unsaturated, partially

unsat ur at ed, oz-ommfrmhdm Y&@fﬂ@eewyi azeRiay, bwfwdma,zleplrwydi-maem@nyll 2

g%/glhgglylk?/nxl B, NP BTN Ry A SR BRI byrGEATY. totra RS rand
QYdE%EP A ﬁgfgeﬁahymw?wa?{fmhm e o O L ded
S i S i W S
“heter ocycl o~ INGHAPEPENpmOThRIn BT EKEie, BIGROOHRINY SHIfoRe. biyvoiss-
four=, 1 vy, SidtorahGHE.1detenfl BBkarRIBSHROMIAICKRdtaf, By,

t en- menber ed bicyclic, or thirteen-" or f teen;ne ered tricyclic ring
structure contfaanmmlgtrwdybéehramlw austidinybandhihertikeet y sel ect ed fr om the group

C i1 St ooy e i Y M A PRG0S
some enbodi mentisterdchelyh € nscasgatily |contamtsaatﬂ6a§1@h‘e€rﬁﬂfbgerﬁ@dld&hé@aﬂfonbet ween 1
AR T i D AT X
The het er ogy ¢l onfd St4Re RRY liRRePio! A fNGA anéﬁﬁéd,*}ﬁéﬁﬂ@é‘&%& beER M Yand

the common carbon atoms) may be spz, such as an indanyl where one of the

carbon atoms has been replaced with nitrogen.

In general, exemplary bicyclic heterocyclyls include benzthiazolyl,

benzoxazolyl, benzoxazinyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N-

20 oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyi,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl,
indazolyl, pyrrolopridyl, furopyridinyl (such as furo{2,3-c}pyridinyl, furo{3,1-
b}pyridinyl), or furo{2,3-b}pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such
as 3,4-dihydro-4-oxo-quinazolinyl), tetrahydroquinolinyl (such as 1,2,3,4-

25 tetrahydroquinolinyl), tetrahydroisoquinolinyl(such as 1,2,3,4-
tetrahydroisoquiunolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl,
benzofurazanyl, benzothiopyranyl, benzotriazolyl, benzpyrazolyl,
dihydrobenzofuryi, dihydrobenzothienyl, dihydrobenzothiopyranyl,
dihydrobenzothiopyranyl sulfone, dihydrobenzopyranyi, indolinyl, isoindolyl,

30 tetrahydroindoazolyl (such as 4,5,6,7-tetrahydroindazolyl), isochromanyl,
isoindolinyl, naphthyridinyl, phthalazinyl, piperonyl, purinyl, pyridopyridyl,

10



atomthat results in the creation of a stable structure. 9 WO 2004/037801
PCT/ US2003/ 033343 Exenpl ary nonocyclic heterocyclic groups can include
pyrrolidinyl, pyrrolyl, indolyl, pyrazolyl, oxetanyl, pyrazolinyl,

i m dazolyl, imdazolinyl, imdazolidinyl, oxazolyl, oxazolidinyl,

i soxazol i nY¥Q 2004/6378¢101 yI , t hi azaol yl, thiadiazolyl, thP&FHSIP/AIP43

i sothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, 5 thienyl,

2 axopyrr ol | cldigie2 '@n@y@r@ﬁyﬁf?ﬁ%g%& nrSKR, BGRRR efoRRRRE L

pyridyl, N oxo-pyridyN~_pyrazi pyri m di nyl, pyridazi nyI

t et rahydr opyr agy etr her ot hj anyl, tet rahydr ot hi opyranyl sul fone,
nmor phol i nyl , -rphol ny\\, i onoAphol i nyl sul foxi de, thionorpholinyl
sul fone, 1, 3- diy S 1 and te{rahydro-1, 1-di oxot hi enyl, dioxanyl,

i sot hi azolidinyl, thi&fany|, thii , and th‘eﬂhl@d tri azol yl, tetrazolyl,
azetidinyl and thectlfl ke. For eE gg ere sat L g' 3-12 nmenber ed
N-1inked het er ocy E&XpmPplasy ducystc Beterapyict 959PH§ 'nﬂuqeea(fé "U ENRNOX3FYBh, and

t he carbon at e C

het er ocycl yl , é}@a%h l ﬁéri(g“?hhgrsé%mw ??’r’fg’ IP?%pgﬁgfﬁqE@llgwsJﬁ%ﬁﬂwB/r| di zed,
provi ded t e mmﬂmmlenyln@llqrﬁnfanyltm&@rhken carbon atons) may be sp2, such

e A e reRfredndrdiBovdit b e FRR RGN, bR A, "
T B B, B D T YT, e oty
benz: i daz ol yi OBBMb KsyRealyi s ezapiy RedamStraspy: erirmyrdont, "> ™'

counarinyl, ci r§olopri dyI
furopyri nyI i(&glﬁ!(i:d)l?l}’{hlaﬂl&}l rtﬁ?é@'akﬂbﬂ qumbﬂ%ﬁéﬂd(ﬁnohﬁ}’l ‘19 ?@ 4 nyI ). or

1; u 2 og I2 h3d P‘l}gpi rtstlﬁlmdroqmmlfﬁ:yg r1 @, é@ihydml?laqu?/r@iwm ﬁcﬁ.uT-tﬁlE_ecbiydrwmdsa(dQM h as .
Cetr ahydr oqui e ERGRA I St RSk, R e qRal Bl 5e i otactabif

t et rahydroi soqui ypol i Ryl), benzi bt h| azolyl, benzi soxazolyl, benzodiazinyl,
benzof urazanyl ‘i t hi yranNI\ | azol yl, benzpyrazol yl,

As used herein, unless otherwise noted, the term “heterocyclyl-alkyl” or
“heterocyclyl-alkylene” shall denote any aikyl group substituted with a

15 heterocyclyl group, wherein the heterocycly-alkyl group is bound through the
alkyl portion to the central part of the molecule. Suitable examples of
heterocyclyl-alky! groups include, but ére not limited to piperidinylmethyl,
pyrrolidinylmethyl, piperidinylethyl, piperazinylmethyl, pyrrolylbutyl,
piperidinylisobutyl, pyridylmethyl, pyrimidylethyl, and the like.

20 When a particular group 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.

25 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

11



di hydr obenzof uryl, di hydrobenzothi enyl, di hydrobenzot hi opyranyl,

di hydr obenzot hi opyranyl sul fone, dihydrobenzopyranyl, indolinyl, isoindolyl,
30 tetrahydroi ndoazolyl (such as 4,5, 6, 7-tetrahydroi ndazolyl), isochromanyl,
i soi ndol i nyl, naphthyridinyl, phthal azinyl, piperonyl, purinyl,

pyri dopyr i ayod 2004/0080A0 2004/ 037801 PCT/ US2003/ 033343 quPAEISRA0H()I3343

t et rahydr oqui nol i nyl, thienofuryl, thienopyridyl thienothienyl, NNO/ a O

S and the like. Exerrplarytrlcycllc heteroc | ro i ncl ude ridinyl,
phenoxazi nyl , arpiRRrayidgydompausidsithatar cpemi @%@ﬁg?Pgﬁ)@Pﬁf‘rﬂed'ie 8?

phenant hrol i nygynt@%rmb ] O'chnl qge$ H&WHmﬂﬁbeaWés wbhberfﬁésgeeméthoo%%ﬁ&m like.

Preferred heteroc ups |nc ude mor phol I nyl hi onor phol i nyl
pi peridi nyl, phgreinazi nyl, pyrrolidinyl, pyrimdi nyI pyridyl, pyrrol yl,

i m dazol yl, oxazol azepi nyl ,
azetidinyl . indol y|‘y"d‘?'§§??ﬁ%ﬁ‘?b¥mei’ﬂ§@t 4‘%}%6 th{‘ﬁizgﬁhg%kﬁ @?ﬁéﬁjﬁﬁh?. nyl

i soqui nol i g/l , tedmidaBpdattidd of mbrdﬁsigdlamldmbhaiwisdebcﬂbdd fnrst Hykbvasdsigthienol i nyl |
4,5,6,7-tet r ahydr oi ng.g%q?'l KI, beni xazi, nty benzoa&x benzt |azoI yl,
benzi ni dazol yl adjaeant ignalitytoyr Rint of aftachmgntag efﬁ’rﬁé?%‘P 8unl ess

ot herw se note 0 al kyl ene"
shal | denote ag)y %an ﬁ’é‘mﬂ%@m}s%ﬂﬂeﬂﬁﬁ% o rng?gStg%’%ﬁﬁYé group,
wherein the heterocycly-al kyl group is bound through the alkyl portion to
the central part of the nol ecule. Suitable exanples of heterocyclyl-alkyl
groups include, but are not liqited to piperidip L hyl ,

pyrrolidinyl methyl, piperidinyl{ethyl, piperazi r'/ met Nyl , pyrrolyl butyl,

pi peri di nyl i sobutyl ,gpyri dyl L% gyrethyl, apd the |ike. 20 Wen a

particul ar group is—¢suk@kyyut ed" |(~|e g., alkyl, \al kyl ene, cycloal kyl, aryl,
het erocycl yl, heteroaryl), that gr'dup may have one or nore substltuents

10 The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment.

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or

15  medicinal response in a tissue system, animal or human that is being sought by
a researcher, veterinarian, medical doctor or other clinician, which includes
prevention, inhibition of onset, or alleviation of the symptoms of the disease or
disorder being treated.

As used herein, the term “composition” is intended to encompass a

20 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:

25
DBAD = Di-tert-butyl
azodicarboxylate
DCE = 1,2-dichloroethane
DCM = Dichloromethane
DEAD = Diethyl azodicarboxylate

12



preferably fromone to five substituents, nore preferably fromone to three
substituents, nost preferably fromone to two substituents, independently
selected fromthe list of substituents. 25 It is intended that the
definition of any substituent or variable at a particular |location in a

mol ecul e b0 waepesdent of its definitions el sewhere i nPCTHEOOHPPMEul e, It
is understood that substituents and substltutl on patterns on the conpounds
of this invention can set-ected—bYoR Il inthe 11 WO
2004/ 037801 PCT/uszooép@@§343 art tdvyﬁ%vwﬁgk%ﬁﬁﬂéﬁﬁd that are chenically
stabl e and that can bephvgpll TY [syntieRiN-gfndlyia@iHarl qugs known in the art
as well as those netheds set forth therein. Under standdrd nonencl ature used
t hroughout this discl d)sure the |5 t eriviidiae portl on of the designated side
chain is described fifsti=Tot T owed fondtionality toward the
poi nt of attachnent. usE, for exanp| éﬂﬁnetﬁ&}’ény al kyl|) am do(al kyl )"
substituent refers to|BMF oup ofi=t he Dimethyifarrtaraielekyl / \ --(alkyl H 10 The
term"subject” as use(lherein deferls to an animal —preflerably a mammal,
most preferably a humhPMS@o had ‘beerp'm‘?HW!ﬁS'ff%@eof tredtnent, observation
or experinent. The telgy teTapgut™C armourit " as used herein,
nmeans that anount of |active cof oum?dgh Eéndﬁrgfcg%tlcal agent that elicits

t he bi ol ogical or 15|WEA ci nal tem aninmal or hunman
that i s being sought | Hcal doctor or other
clinician, which incl{dE& prevarti nT"ﬂiJﬁWSPt!QQﬁdof onset, or alleviation
of the synptons of théTHiEsease (ESEri gd. As used herein,
the term"conposition|_ IS inten ed tlo encrmass a_20 prdduct conpri sing t he
specified ingredients in the specified amounts, as well

~-

B. Compounds

The invention features compounds of formula (l):

R1
N/
\
X N\\\/LCHQ"
R2
RS
R4

5 (1)

wherein '

R'is Cq10 alkyl, Cs.s alkenyl, Ca.s cycloalkyl, (Cs.s cycloalkyl)C1.g alkyl, (Cs.g
cycloalkyl)Cs.s alkenyl, or (C4.g alkylcarbonyl)C4._g alkyl;

nistor2;

10 XisOorS;

one of R R® and R* is G and the other two independently are hydrogen,
fluoro, chloro, bromo, nitro, trifluoromethyl, methyi, or C4.aalkoxy;

GisLQ;

13



as any product which results, directly or indirectly, from conbinations of
the specified ingredients in the specified anmounts. Abbreviations used in
the specification, particularly in the Schenes and Exanples, are as
follows: 25 DBAD = Di-tert-butyl azodicarboxylate DCE = 1,2-dichl oroethane
DCM = Di chive®oimewsv@tle DEAD = Di et hyl azodi carboxyl at e PETINS2@30383437801
PCT/ US2003/ 033343 DMA = NN-di net hyl acet am de DVAP = 4- N, N-di net hyl am no-

pyridine DM = 2- di met hoxyet hane = Di et hyI formam de DVSO =
Di net hyl sul f oxi @e\mbranccheptod bﬂﬁ@'ﬁ%fﬁlﬁ‘rf@ is gEitegerfremyioati ne  TFA =

11111 Uor 0aCet i e ke RO BRUHBAIHAG LB ROTOHBI a1 HEAIG)

features conpounds of ftormula
alkenyl, 3-9 membered carbocyclyl, 3-12 membered heterocyclyl

(preferably 5-9 or 5-8-membered heterocyclyl), phenyl, (6-9-membered
5 heterocyclyl)C1.¢ alkylene, and (phenyl)C.¢ alkylene; and R%is

independently selected from Cy5 alkyl, Ca¢ alkenyl, 6-9 membered
carbocyclyl, 3-12 membered heterocyclyl (preferably 5-9 or 5-8-
membered heterocyclyl), phenyl, (6-9-membered heterocyclyl)C5
alkylene, and (phenyl)C1.¢ alkylene; or

10 Qs 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

15 from the group consisting of hydroxy, halo, carboxamide, C.¢ alkyl, 5-9
membered or 6-9 membered heterocyclyl, -N(C4.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)C1.3 alkylene, C4.5 alkoxy, (Cs.s cycloalkyl)-

20 O-, phenyl, (phenyl)C4.3 alkylene, and (phenyl)Ci.3 alkylene-O-, where
each of above heterocyclyl, phenyl, and alkyl groups may be optionally
substituted with frolm 1 to 3 substituents independently selected from
trifluoromethyl, methoxy, halo, nitro, cyano, hydroxy, and Cy.; alkyl;

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

25 wherein each of the above alkyl, alkylene, alkenyl, heterocyclyl, cycloalkyi,
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 C4.3
alkyl;

30 ora pharmaceutically acceptable salt, ester, tautomer, solvate or amide
thereof.

Preferred compounds of formula (l) include those wherein:

14



wherein R1 is C1-10 al kyl, C3-8 al kenyl, C3-8 cycloal kyl, (C3-8

cycl oal kyl )C1-6 al kyl, (C3-8 cycloal kyl)C3-8 al kenyl, or (Cl1l-8

al kyl carbonyl )C1-8 alkyl; nis 1 or 2; 10 Xis Oor S; one of R2, R3 and R4
is Gand the other two independently are hydrogen, fluoro, chloro, brono,
nitro, tri™MoRePLIE80yY| , nethyl, or Cl-3al koxy; G is LQ@CT/US200493393941037801
PCT/ US2003/ 033343 L is unbranched -(CH2) mwherein mis an integer froml to
7; Qis NRBRO wherein R8 is independently selected from hydrogen, C1 5

al kyl, C3-8 al ken%),n 8% nenbered carbocyclyl, 3-12 menbered heterocyclyl

(preferably 5-9 or 9@ igrnheard faF Eiavithedphenyl , (6-9-nmenbered 5
het erocycl yl ) C1-6 z(atI?’k | ene, gaﬁg phenyl ;Cl- 6 aI)EyI ene; and RO is

i ndependent |y sel et@)dtl is bsrpabedeCazd ANl ~ Cm al kenyl, 6-9 menber ed

carbocyclyl, 3-12 @{mﬁz%ﬂ“ﬁ%@gﬁggﬁé (6@?&5&&%93@{?%%,{51’55?386) menber ed

het erocycl yl ), phe . t'erocyc yl'ene, and
(phenyl ) C166 al kyl é)eR"i8rG;10 Q is a saturated 3-12 nenbered N-1inked

het erocycl yl, wherein,. in addjtion.t t he N-Iinking.ni e the 3-12
mermber ed het er ocyc‘ftj‘)li1 'ﬁﬂ?b@ﬁFh%‘ﬁﬁﬁ@SmEd&b%{PW "Bt ﬁﬂgwegéé ‘gmgﬂ E?djc}l ti onal
het er oat ons i ndepe nigl-.cHeel ected fromO, S, and NH, wherein Qis

optional |y substituted with 1-3 substituents independently selected 15 from
the group consisti () @fis Apalsaipd Nrlinked Riiparikepntamingheteregyell:, s5-9

menbered or 6-9 nepbey: : s = sy YL 55 or 6-9
menber ed heter ocycF@g',E%Pﬁlgétﬁfegc%eﬂ%gPsétgb%?]pé‘?ﬂmmmaé%gﬂ%ﬁg{%?g%%1 yl),
- 0(5-9 or 16- 9 deeatnaireisoqeinelim2yd,| pipgrazingl; pymalinyk pydolidinyls tréomerihetisyl,
het er ocycl yl ) C1- 3 ahkﬁ/l gne, Cl.5 al koxy, (C3-8 cycloal kyl) 20 0-, phenyl,
(phenyl ) C1- 3 & KSABAR"Yand (phenyl ) C1-3 al kyl ene-O-, where

(i) Q is unsubstituted diazepanyl, azepanyl, morpholinyl,

decahydroisoquinolin-2-yl, piperidinyl, or pyrrolidinyl;
(k) substituted Q are selected from N-(C4.5 alkyl)piperazinyl, N-phenyl-

15 piperazinyl, 1,3,8-triaza-spiro{4.5}decyl, and 1,4-dioxa-8-aza-spiro{4.5}decyl,

() Q is a monovalent radical of an amine selected from aziridine, 1,4,7-
trioxa-10-aza-cyclododecane, thiazolidine, 1-phenyl-1,3,8-triaza-
spiro{4.5}decan-4-one, piperidine-3-carboxylic acid diethylamide, 1,2,3,4,5,6-
hexahydro-{2,3"tbipyridinyl, 4-(3-trifluoromethyl-phenyl)-piperazine, 2-piperazin-

20  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-yi-
1,3-dihydro-benzoimidazol-2-one, 2~(piperidin-4-yloxy)-pyrimidine, piperidin-4-
yl-pyridin-2-yl-amine, phenylamine, and pyridin-2-ylamine;

25 (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, C4.6 alkyl, 5-9
membered or 6-9 membered heterocyclyl, -N(C1.5 alkyl)(5-9 membered or 6-9
membered heterocyclyl), -NH(5-9 membered or 6-9 membered heterocyclyl),

30 -O(5-9 or 6-9 membered heterocyclyl), (5-9 membered or 6-9 membered
heterocyclyl)C+.3 alkylene, C4.6 alkoxy, (Ca.s cycloalkyl)-O-, phenyl, (phenyl)Cs.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 froi m1l to 3 substituents independently selected from
trifluoronethyl, nethoxy, halo, nitro, cyano, hydroxy, and Cl.3 al kyl;

provi ded however that when RL is nethyl, Gis not piperidin-1-ylnmethyl; and
25 wher ei n wack403780the above al kyl, al kyl ene, al kenyl , RETAISWPCIIN43,
cycl oal kyl, carbocyclyl, and aryl groups may each be independently and

optionally substituted 'tgﬂffetV\ee 1 and 3 . substituents, ind ndent | y
sel ect ed fronﬁ%hst'ﬂeﬂbsr'ﬁ%ﬁ’ e,"“bfé?%&@?@fﬁﬁ@?“%ﬂﬁnﬁh‘, EHT’??’B?‘Y'%’&W', and
C1.3 alkyl; Ab. RyRBRY, HeIett] ARl Y acceptable salt, ester, tautomer,
sol vate or am g tﬁ}éreg*'. Pre#der?%d conpounds of fornmula (1) include those

wherein: 14 WO 20dn) 033 sobstitatpdygiioa substitaard comprisingsa 3-9 Membrred er 86. 10

| Kyl f | X ' hed. .Ci 1 f R2,

R and Rai o AhepBEREAdEorvalt SR belebic AR BYRN oMt o oiBfn) [
unbr anched 5 (iﬂrﬂémJl, (ihickagolpl)Cy.5 alkglene éxagelyl, thiazolyl, 2B-dinydloghdblyl,s - CH2-;
Subst t ut d_ orDAETISERPM | BeeKOBRBEIGRAN. (oM B RISl atiAzon 1§ © ' °
Jecahvdr o ) OSTY ) ; . arm | .
bt oot phot 1y EZCYNCTsEliyigHe: s INbyrdYICLs AIRYione ANTICAYINY], A pyroly:
azepanyl, norphol i (@) Q isgpépetihiWioi soqui nol i n-2-yl, piperidinyl, or

lidinyl; (k ' ) | df Cl-6 al kyl) pi i nyl,
pyrrolidiny (k) 2@??#"%@@‘ are selecte rom N (Cl al kyl ) pi per az! ny

N- phenyl - 15 pi per 'triaza-spiro{4.5}decyl, and
1, 4- di oxa-f aza- spi(gpRdiCdeakyt; (1) Qis a nonoval ent radical of an am ne
sel ected fromazir i(%i R uln’sﬁbgﬁtuted or substituted phenyl;
(s) R% and R® independently are C1.¢ alkyl;
(t) R® and R® are methyl;
(u) R® and R® are ethyi;
15 (v) R? is selected from phenyl or 5-9 membered aromatic heterocyclyl,
wherein said phenyl or aromatic heterocyclyl is optionally substituted with 1-3
substituents selected from methoxy, hydroxy, halo, nitro, cyano, trifluoromethyl,
and C4.3 alkyl;
(w) R® is selected from substituted or unsubstituted phenyl, pyridyl,
20  pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C4.s alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,
(tetrazolyl)C1.¢ alkylene, tetrazolyl, (triazolyl)C1.¢ alkylene, triazolyl, (pyrrolyl)C1.6
élkylene, pyrrolidinyl, and pyrrolyl;
(x) R? is substituted or unsubstituted pyridyl;
25 (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-
30 yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl-methanone
dihydrochloride;
(4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
16



trioxa-10-aza-cycl ododecane, thiazolidine, 1l-phenyl-1,3,8-triaza

spi ro{ 4. 5} decan- 4-one, piperidine-3-carboxylic acid

di ethylam de, . 1, 2, 3,4,5,6- hexahydro-{2, 3" }bi pyridinyl,

4- (3-trifluoronethyl-phenyl)-piperazine, 2-piperazin- 20 1 -yl-pyrimdine,
pi peri di ne-WO@e983891 i ¢ aci d am de, nethyl - (2-pyri di n- 2-RAT/ER30JI3431 ne,
{2-(3, 4-di mret hoxy- phenyl ) -et hyl } - net hyl -am ne, thi onorpholinyi,

?l :o?l;oerc?/gl! (r)]pin Lzam nﬁ- Hﬁ%tp&llq;g@[ﬁ%(a-ﬁr&l ?p?ep%y g[.'l)l erré%'l[nhY-yl}-methahone
2- (pi peridin- 443‘399?5‘?)@51’52%1‘1q‘l)ﬂ(ﬂrdlﬁbﬂgﬂdrﬁﬁhanﬁhyl ‘heRyl-htithardond; - ani ne,

phenyl am ne, and di n-2-yl'am ne; i s sel ected from di azepanyl ,

azepanyl , m)rpHoBU yplperﬂzykﬂwcu»(ﬁynorphawwmemyl shegyl)-meihanonss | y
Fubst Ut 0 W oGLRERch- 1008 GuRlorb B pLERUFREBb K pRBAE! O 1O
heterocilclyﬁ - N( Clmétheanbne) ( 5- 9 rrenbered or 6-9 nenbered heterocyclyl)
S e oS E LA %'Pmﬁnmx‘ze FSRABAE | ene.
eterocyc ene
Cl-6 al )Iéoxz, (C35 cvetrambke! ) - 0-, phenyl, (phenyl)Cl-3 al kyl ene, axd
(phenyl ) d -3 al kyl ene- 0- wher e each of above het er ocycl phenyl and

al kyl groups M@OB%W‘@IP&W%médﬂk@r@'%'&nﬁn’!'ﬁ‘ﬁm&wwwgf"@tﬁ
2004/ 037801 P @@Iga d f
trifluoronet h;ﬁw IHme\t oXYy, %ﬁg ﬁ%ﬁ?@#’ %@5‘3}%%%5%3@39“ an - eaI k;/IO;m (n)
Qis substi@uted vmdlhydroshlbade't uent conprising a 5-9 nenbered or 6-9

nber ed het t ed f d f I
Thiofuryl |5 FrpmdbrimhenaEstrindatepraiumsa Rl dsidhantd 220 o1

2, 3-di hydro I ndol yldlhp&aéhlmlg@zol yl, 2- oxoben2| m dazol yI (tet razol yl ) Cl-6
al kyl ene, tetrazolyl (tria ?fI)C- | ene, triazolyl, ﬂpyrrolyl)ClG
al kyl ene, pyrr@-Ptm bvlarrammgw eisnyl)- {4( 6)etlQ’|1P§0w|b@PEEﬁZ|'fyﬂ-y}(TD?’”RSOP@
hydrogen; 10 (Qq) 'ﬁh%ﬁ'ogheﬁd@'l kyl; (r) RO is unsubstituted or substituted
phenyl ; ’

15  (4-Isopropyl-piperazin-1-yl)-(3-morpholin-4-yimethyl-phenyl)-methanone;

(4-1sopropyl-piperazin-1-yl)-(3-piperidin-1-ylmethyl-phenyl}methanone;
(4-1sopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethyl)-propyl-amino}-methyl}-
phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone;
20  (4-Isopropyl-piperazin-1-yl)-(4-phenylaminomethyl-phenyl)-methanone
dihydrochloride;
(4-Isopropyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl}-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone
dihydrochloride;
25  (4-1sopropyl-piperazin-1-yl)-(4-thiomorpholin-4-yimethyl-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;
30 (4-lsopropyl-piperazin-1-yi)-{4-[(2-methoxy-ethylamino)-methyl]-phenyl}-
methanone;
(4-1sopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl]-methanone;
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(s) R8 and R9 independently are Cl6 alkyl; (t) R6 and RO are nethyl; (u) RS
and RO are ethyl; 15 (v) RO is selected from phenyl or 5-9 nenbered aromatic
het erocyclyl, wherein said phenyl or aromatic heterocyclyl is optionally

substi t ut | t -3 substituents selected from net ho hal o,
nitro, cygﬂg%of‘}la?%%ororret hyl, and Cl1_3 al kyl; (w) R9 |s se‘ﬂ’ec%%c? from
substituted or unsubstituted phenyl, pyridyl, 20 pyrimdyl, furyl,

thiofuryl, i du@@@ﬂobytp.gbmzﬁagy)y{m[@lm@w yi-giem VLSl méthjipzol v,

2, 3-di hydro zimd 0X0 en2|mdazo yl, (tetrazonI)Cl 6
al kyl ene, tetrazolgheny(}tmeth2oone;) C1 6 al kyl ene, triazolyl, (pyrrolyl)Cl 6

o KYLene: Oyt okl e RSyt Tt e
Exanpl es of conpowtihylfmethanomesent i on i ncl ude: -
543g[ 5} )h ylr%t ﬁ@nnlg}qg%;() - Sutpgyaz) in- ?ml n{2] (ﬁltﬂuXro}m&n)?lnB/yrr)dl él-ylla O#!O?R'Yethyq} per azin-1

(4- Azepan- 1-yl net %aﬂzﬁﬂéﬂhbnéﬂed efdéﬁbhdgi perazin-1-yl)- rret hanone
di hydr ochl ori de; 4- Azepan- 1- { phenyl ) - (4-sec-buty ?lpera2|n 1-yl

) - met hanone; (4EBODDPXBDI@E(BFB®M)F{€=KX oom wrm'rldln-Z-ylammo -methyl}

(4- Azepan- 1-yl met %@%q%ﬁa&gﬁ%%’#y?%mﬁg%opyl ) - pi perazi n-1-yl } - met hanone;

(4-Butyl - pi perazi net hyl - phenyl ) - net hanone;
(4- Butyl - pi pefdalsbprobylbipetatinyoryhdH{ G riflugtomesthylkpypidér $4yigmiab havetimg}-

(458lrjrteillha ggram n- 1%‘}-métha$10ne dlh];/dpo%h%nsehyl pi peri di n-1-yl met hyl ) - phenyl }

§4 Eg: Kl’mgln ge(mbﬂ'iyi-plﬂe}azﬁﬁﬂi)(lﬂ(ﬁ-mbfﬂﬁbﬂﬁ-qﬂgﬂﬁﬂmw-ahéﬁylb-ﬁfétﬁ'&)oﬁ@t hyl '} - phenyl }
dihydrochloride;
(4-Methyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone
dihydrochloride;
15  (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;
20  (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
25 dihydrochloride; |
{4-(1-Ethyl-propy!)-piperazin-1-yl}-(4-phenylaminomethyl-phenyl)}-methanone
dihydrochloride;
{4-(1-Ethyl-propy!)-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylmethyi-phenyl)-methanone;
30 {4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-yimethyl)-
phenyl}-methanone dihydrochloride;
{4-(1-Ethyi-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 ) - met hanone;
(4- D et hyl am nonet hyl - phenyl ) - (4-i sopropyl - pi perazi n-1-yl)-nmet hanone 10
di hydr ochl ori de;

(4- Di met hyl am nonet hyl - phenyl ) - (4-1 sopr opyl - pi per azi n- 1-yl ) - met hanone

di hydr ochl ovo 204/037861D PCT/US2003/033343

I met hyl am nonet hyl - phenyl ) - {4- (1- et hyl - propyl ) - pi per azi n- 1-yl } - net hanone
di hydrochl ori de; 15 . X .
(4-1sopropyl - d"dérFéEY'rP@W‘ ~pinesazins piot4- {iH-rifpormathyi-phenvaminedmeiidie

(4-1sopropyl - pi per eﬂ Ii‘rﬁ(ét?\aﬁ&é)dlﬁgﬂr‘o@hlﬂnée yl net hyl - phenyl ) - net hanone;
(4-1sopropyl - pi per met hoxy- et hyl ) - pr opyl - ani no] - net hyl } -

phenyl ) - met hanfgr(d: Meﬂnyl—heptyR) plperazm -1-yl}-(4-morpholin-4-ylmethyl-phenyl)-

sopr opyl - pi per azi n{é tﬁaéo 4- mor phol i n- 4-yl et hyl - phenyl ) - et hanone; 20
(4-1sopropyl - pi per y?) (4- phenyl am nonet hyl - phenyl ) - met hanone

di hydrochl @ i d@:(1-Methyl-heptyl)-piperazin-1-yl}-(4-piperidin-1-yimethyl-phenyl)-methanone;

(4-1sopropyl -p azin-1- net hanone;
(4-1 sopr opyl - @@P&%Y'ﬁmi“@/(%etéyjl%Y{}T(ﬂdsqpﬁ"éﬂﬂﬁﬁggﬂﬂ?rp wﬂéi%}haryor}ﬁet hanone
di hydrochl ori de; Zfdlhydrochlonde

(4-1sopropyl - pi perazi'n-1-yl ) - (4-t hi onor phol i n- 4-yl met hyl - phenyl ) - met hanone;

(4-1sopropyl - pi- (Benawammo-me)ths{l)apl(@yl}r{ﬂf(nmmm}plpemzm diiyl}-methanone;

n- 1-yl nmet hyl ) - pheny, met hanone di hydr ochl ori de;

(4-1sopropyl - pi perazin-1-yl)-{4-(4-isopropyl - pi perazi n-1-yl net hyI ) - phenyl } -

Enzt Ihanone 10|30 {4-{(5-Chloro-pyridin-2-ylamino)- metr?yl}-phenﬁl} I(4 |soprc))pyl p|r;]er?7|n 1r-]yl) .
sopropyl - pi perazi n met hoxy- et hyl am no) - net hy pheny

met hanone; (4- 1 sopr@%@‘?"ﬁzﬁgp‘&éf&é‘%wﬁ) [ 4- (pyri di n- 2-yl ami nomet hyl

) - phenyl ] - met hanone; 17 WD 2004/ 037801 PCT/ US20031033343

(4-1sopropyl -pi pera2| n-1-yl)-{4-[(2-methoxy-1-nethyl -ethyl am no) - et hyl | -

phenyl } - met ha none;Prefert gcomperads include:

n-1-yh)-{4-{( 4(4t-{'tl4-_'ti1W@r-lﬂgﬁ'fowle’cm%ﬁ‘lln%m%ylﬁﬁﬁ@gl)}@-isopropyl-piperazin-1-
15 yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-methanone;
20  (4-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone;
(4-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-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)-(3-piperidin-1-ylmethyl-phenyl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethyl)-propyl-amino}-methyl}-
phenyl)-methanone;
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henyl } - net hanone; 5

4- | sopropyl - pi perazin-1-yl)-{4-{(4-trifluoronethyl-pyridin-2-ylam no)-net hy
}- phenyl } - et hanone di hydrochl ori de;

(4-1sopropyl - pi perazin-1-yl)-{4-{(5-trifluoronethyl-pyridin-2-ylam no)-nethy
| } phenyl } Weteap3ys® di hydr ochl ori de; PCT/US2003/033343

4- | sopropyl - pi perazin-1-yl)- {4 {(6- trifluoronethyl-pyridin-3-y|anino)-nethy
}- 10 phenyl}- gethanone di_hy

(4- Met hyl - pi p SORfORYIR 9er@E%ﬁ{)’V @“ij m9{950'§}1'4'%@?¥9¥"%1?&¥§)r'3‘eﬁ‘?€{'ﬂBe'none

di hydrochl ori dg.|sopropyl-pi erazm -1-yl)-(4-phenylaminomethyl-phenyl)-methanone
(4- Met hyl - pi peram%- y p - i ggr(dlpn yyI nmet hyl yphenyl ) - et hanone

di hydr ochl ori de; 15"hydy00h|0"

(4-sec-Butyl - (_ ig A W anone;
(4-sec-Butyl p(: gg&r;@?r)ﬂ ﬂipé(rla%m ﬁyﬂé gﬂoi ﬂldﬁfrl@ﬁﬁ&hyl ‘Lq&gﬁeny alFiBrrétghanone

di hydrochl d&r i dé lsopropyl plperazm -1-yl)-(4-pyrrolidin- 1-yImethyl-phenyl)—methanone
(4-sec-Butyl -pi pera }|1 Ny 1- %de} 4- phenyl am nonet hyl - phenyl ) - net hanone;
(4-sec-Butyl - pi per Wrﬂc@? '4- pi peridin-1-yl et hyl - phenyl ) - net hanone; 20

(4-sec-Butyl - pupesed gapint fyhy4-tiibimdr, adﬂmdw leap-methahdranone;
(4-sec-Butyl - IFC)(I"'per‘g—zPsr? ‘i‘py l) - 4yg§ trifl umn | - 14 9| nP?L Idirrgtjhyl) phe

nyl }- net hanorlé- lgpp{payldyﬁp@,zm‘g—y {4-(3-trifluoromethyl- plperldln 1—ylmethyl) phenyl}
{3 (4-Benzyl - pi per i difRahoNe HF’]SIHDGOHO‘?B@”V' }- (4- et hyl - pi perazi n-1-yl) - et hano

{4 (1- Et hylO- pr(@psopropylpriperazin- 1-yiH{3(4-ssapomirpipenazinyityiewekiwl)-piienyl}t ) - met hanon
e 25 dihydrochl oride, ﬁé4 éfl Et hyl - propyl ) - pi per azi
n- 1-yl } - (4- phenyl afSOABPRSH - phenyl ) - net hanone  di hydr ochl ori de;

{4 (1- Et hyl - pr@pgbpropyiRsiperizite-1-yhi{4{(dmpthoRyethylarhing)-mrithyl]-pRéeymy| ) - met hanon
{4 (1- Et hyl - pr opyl Y0@38PRGi n- 1-yI } - (4- pyrrol i di n- 1- yl met hyl - phenyl ) - met hano
ne; 30 - -

{4 (1-Et hyl - prigpsr B OBy Hpgrazin-1- Y- (Ryfidins2-vaminom ety oyl methanenes, v 1 met h
yl)- phenyls - r(étlhapropyl-[dpmnbb-ul)ﬂ-n[@emethoxy-1 methyl-ethylamino)- methyl]

{ﬁ- ( 1|- }I?t hy![ hpropyl )p_h%in%-rn%tiwgﬁc}ﬁé“ }-{4- (decahydro-i soqui nol i n-2-yl net hyl) -
phenyl } - met hanone; '

(4-Isopropyl-piperazin-1-yl)-{4-{(5-trifluoromethyl-pyridin-2-ylamino)-methyl}-
phenyl}-methanone dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-{4-{(6-trifluoromethyl-pyridin-3-ylamino)-methyl}-
20 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;
25  (4-sec-Butyl-piperazin-1-yi)-(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;

20



18 WO 20041037801 PCT/ US2003/ 033343

{4-(1-Ethyl -propyl)-piperazin-1-yl}-{4-{(4-trifluoronethyl-phenyl am no} net hy
| } phenyl }-net hanone di hydrochl ori de;

{4-(1- Met hyl - heptyl) - pi perazi n-1-yl)-(4-norpholin-4-yl nmethyl-phenyl)-

nmet hanone; O 2004/037801 PCT/US2003/033343

{4-(1- Met hyl - heptyl)-pi perazin-1-yl}-(4- piperidin-l-ylnethyl phenyl ) - met hano

gieﬁydi génggP fé@a R B N PSRN -y - R BN YA VR RRVIGH Ry b thaREhdranone

{4- (Benzyl anmi no- net @iy, dropieANe; - { 4- (1- et hyl - propyl ) - pi per azi n-1-yl } - net hanon
e; and

{4-{(5- ChI or o- fﬂyﬁl EWYI'QE%DIYBTH'P%?Z'ﬁE"t'W}/’(‘}'P&E’ﬁ@ﬁ'{/’I‘3‘)/'("2@"“%'1‘&5}3(5’@1’“%6@?%| n- 1-yl

%4 ?FtEPﬁnF?(GZd H‘&hémﬁ%m&éﬁhe{ %mgmﬁ‘lwwpﬁﬁe'y’opyﬁpl pera2| n-1

- 15 yl)- mﬁha{tb(ﬂeEthyl propyl plperazm 1-yl}H4-(3-trifluoromethyl-piperidin- 1-ylmethyl)-

(4- Azepan- 1-yl met hyI ab ro perazi n-1-yl) - nmet hanone

di hydrochl ori de; 'ﬁ@@dﬁ % ?jﬁ&j ﬁ@@?) (4- sec- butyl - pi perazi n- |
-yl') - met hanone{4. 1 Ethyl-propyl)-pi erazm -1-yl}-{4-(decahydro-isoquinolin-2-yimethyl

(4- Azepan- 1-yl Fre% hyl ypﬁ py)pp - -ew{{ (propg’/ pl%eram nyl yl {)met hanone;

20 (4-Butyl -pi perazP"t‘ﬁrW};m? °B$rrret hyI am nonet hyI phenyl ) - met hanone;

(& Sl g SR EIHOLCSRPR 0TS o)
- met h?nﬁg;tol rc{i‘l?ydrochlonde g | et hen hanone:
éih%ét nytan 38 aawaﬂin%th{/ PR by PRy RSl el ene

i hydr ochl ori de;

(4- D nmet hyl am nonet hyI - phenyl £ ‘4 | soprop){ - pi perazi n- 1-yl ) - met hanone
di hydr ochi or i dé-{(5-Chloro-pyridin-2-ylamino)-methyl}-phenyl}-(4-isopropyl-piperazin-1-yl)-

(4- Di net hyl am nonet ﬁl\é{ha‘?l%ﬂ@ﬂlﬁydﬁ'&maﬂo%t. hyl - propyl ) - pi perazi n- 1-yl } - met hanone
15
More preferred example compounds 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
20 dihydrochloride;
(4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yi}-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]-methyi}-
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-1-ylnethyl-phenyl)-nethanone;
(4-1sopropyl -pi perazin-1-yl)-(4-{[ (2-met hoxy-et hyl )-propyl-am no]-nethyl}-
phenyl ) - met hanone; 19 WO 2004/ 037801 PCT/ US2003/ 033343

(4- | sopr opwo pog@rsai n- 1 -yl ) - (4- nmor phol i n- 4-yl net hyl - phREYDS2003438HAoNe;
(4-1sopropyl - pi perazi n-1-yl)-(4-phenyl am nonet hyl - phenyl ) - net hanone

di hydr ochi ori

(4-1sopropyl - g&ﬂ%‘?pﬂ?ﬂ pip‘ifla')""(ky'?)'l(‘bmﬂeﬂpw ryimeteyrRNeny RS AN hanone; 5

(4-1sopropyl - gungtsﬁépﬂ =pipetaXint yd-potrbifiin1 Jinbiwi-phiénpertdnsachanone
di hydr ochi ori

(4-1sopropyl - pi peréﬂﬂWﬁquWP')deM t hi omor phol i n- 4- yl net hyl - phenyl ) - net hanone;

(oot opy - R Sabchoelabm iy Fa bt iR ihichlyRBhbAY RrreuiBiiey | ) - phen

yl}- nmet hanon

(4-1sopropyl - F(Mwmpyl -pipgriayint #yl)-44-(S-tifluoprhethylppiperdin-1tyimetiy hphgnyiiheny | } -
nmet hanone;
(4-1sopr opyl - pi per £35thanong dihydrochiorigey hoxy- et hyl ani no) - net hyl | - phenyl } -

net hanone; (4-1sopropyl- plperazm 1-y|2 {4-[(2- methoxy—ethylamlno) methyl] ?]henyl}
(4-1sopropyl -pi perazi n-1-yl)-[4-(pyridin-2-yl am nonmet hyl) enyl] - met hanone;

15 (4-1sopropyl - pi peethanene;- y| ) - {4-[ ( 2- met hoxy- | - met hyl - et hyI am no) - net hyl ] -
phenyl } - met hangr . _

(4-1sopropyl - B pe?%{g%l piperﬁfln ? yl{) ﬁj (Qynd 2 Iracr)nr}g?rr?)? Qy&ﬁ?e&}yr]_ra?thﬁg%\%o) met hy
| } - pheny!10- meéHsopropylebipgrazine tvyigH(4-§@; methoxy-1 -methyl-ethylamino)-methyl]-
(4-1sopropyl - pi perazi n-1- b 4-{(6-trifluoronethyl-pyridin-3-ylam no)-nethy
I} 20 phenyl}- net hah SHX'}&?l‘ﬂ ?fﬁ‘?ﬂ,ﬁnl ori de:

g ﬁhﬁ gglhl glr Pgaas@crsdtylypb ibérazIF1 R Q4 idiméthylaffh Shibthy Ryl - etHiopae
(4- Met hyl - pi pdﬂasﬁc@tmlymper(amrmﬁaﬂﬂmnwpmolw-ﬁy{mmylpwmm))mﬁmﬂan@ne
di hydr ochi ori de; dihydrochloride;

15  (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-ylmethyl-phenyl)-methanone;

20  {4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-pyrrolidin-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-yimethyi)-
phenyl}-methanone;

25 {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:
30 (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-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone;
22



25 (4-sec-Butyl - pi perazin-1-yl)-(4-di nmet hyl am nonet hyl - phenyl ) - met hanone;
(4-sec-Butyl -pi perazin-1-yl)-(4-norpholin-4-yl net hyl - phenyl ) - net hanone

di hydrochl ori de; (4-sec-Butyl -pi

per azi n-1-yl) - (4- phenyl am nonet hyl - phenyl ) - met hanone;

(4- sec- But yWOpR0#0378%1 n- 1-yl ) - (4- pi peri di n- 1-yl net hyl - ph@6FI0S26080¥a4%0ne; 30
(4-sec-Butyl -pi perazin-1-yl)-(4-pyrrolidin-1- yI nmet hyl - phenyl ) - net hanone;

4- But yI - 1 3-trif] th-' i di,n-1-vl t hyl
S SR P ARy W ISR S PRRAAR, SRR SRR R T,
{4-(1-Ethyl- @%bwppﬁﬁ.aérdhnh%}@(;f}m@m.ﬁmywéﬂﬁlynwh@ﬁwuyﬁetﬁémsé) net hanone

di hydrochiorid
{4 (1- Et hyl - pr opy! )diydreehleride;1- yI } - (4- pi peri di n- 1-yl net hyl - phenyl ) - met hanon

{4 (1-Et hyI pr(o @Pgrogybglp AL Zhn 1y))l'{4 (?infllouyorr(r)rgpthg I-Rlpf "dﬁn 9/ lﬁ"‘?th}é'%gr'?ﬁ?‘f'} met hano
ne; 5 methanone dihydrochloride;

|{)4 (éhicﬂ rre&h%‘?f}ﬁp | lﬁgt@g{)azkﬁr}g&ﬂ-y&ﬁ(ﬂ mghy‘ammome hyl- hX;'n} R‘ilel%hagrlngr{en 1-ylmethy

{ﬁeﬁ 1| }Et %'t - Prap @pyéolamypsfp@zazrh Aoyl (rifer R AR 9-bREI- Rk dioRey| et hyl ) -
? 4- (éenzyl am n@*mﬁyﬂy}mﬂﬁéﬁm}’ W4dr-rysiolidipyl-yipigteylphenyh-nyethanera;hanone 10
di hydrochl orid

{4- (Benzyl am i Ty Hpropnmingara- - ErmpreNligab Y Mstidielen¥ DS E9RS hanone

, and dihydrochloride; ) .

N Eréf’hSSL‘n’é"d&%{;aé’éth%@%b Goiarazine (4 aberbd e PReoMsne S| Lde:
(4-{[ Ethyl - (2- met hoyyg et hyl ) - ami no] - met hyl } - phenyl ) - (4-i sopropyl - pi perazin-1
-yl }net hanone;

(4- Azepan- 1- y| Het1Hthybpropyl)pierazisdpylbfpyrpolidi- yimethylphenyi aathaaonao

di hydr ochl ori de;

15 Yet even more preferred example compounds include:
(4-Azepan-1-ylmethyl-phenyl)-(4-sec-butyl-piperazin-1-yl)-methanone;
(4-1sopropyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-piperidin-1-ylmethyl-phenyl)-methanone;

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 dihydroéhloride.

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- but yl - pi perazi n-1-yl ) - net hanone;

(4- Azepan- 1-yl net hyl - phenyl ) -{4- (1-et hyl - propyl } pi per azi n- 1-yl } - net hanone;
(4-Butyl - pi perazi n-1-yl) - (4-norpholin-4-yl net hyl - phenyl ) - net ha none;

(4- Cycl ohexyl - pi perazi n-1-yl)-(4-piperidin-1-yl met hyl - phenyl ) - met hanone; 25
(4- D et hyl avo zoosret780al - phenyl ) - (4-i sopropyl - pi per azi n- 1- CTURMDYEAIMNIe

di hydrochl ori de; ‘

(i hydr cht or 1 o (USSR, A1 RERRSSHSY KR REARATRIqo e GomgouTs b e
- et hyl - propyl ) 5Bs&Ridetioh i)t)ﬂ(a}ft?@?é@%@é‘@ andfordiairdprabl bicdesensitive or

(4- 1 sopropyl - pi perazi n- 1-yl g[ 2- met hoxy-et hyl ) - propyl - am no] - net hyl } -
phenyl ) - net harreaetive groups on any of the molecules concernied. In addition, compounds o

4 | - 0 REL Az 1=yl ) = (Ao | jin- 4 _ ] .21
o oA b Ay oty o e
E 21 : sopr op)ﬂl “ pPreenrddrs) o%p;dlo)ugsjfam aiso }A@izi!n-tﬁe }sb?;m bf?/]ﬂhlepihﬁsntiolng “Thig rr:mlydme;
-1 sopropyl - pi perazin-1-yl )-(4-pyrrolidin-1-yl met hyl - phenyl ) - net hagon e
Gy ar e or i s Blomphnd of corieBliansl praleging roubi: BItB 5P o casgbed
met hyl - phenyl )in”‘PFdié&%eGrog}ps in _O(r%a_\nic Chemistry”, ed. J.F.W. McOmie, Plenum
I

(4-1sopropyl -pi perazin-1-yl)-{4 trifluoronethyl-piperidin-1-ylnmethyl)-phe
nyl }- met hanonRregshl@¥3antd d3reene & P.G.M. Wuts, '>l13rotec ive Groups in Organic

(-1 sopr opy| - gt aginai-df ) s hAdy BRSAIRY o8 rhe BratalarBaRb Ry -

met hanone;

(4-1sopropyd - piepevediat-alconvehiént sybseduentstygeansing medthgds kppdvem frioh thetaranone;
10 (4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-nethyl -et hyl am no)-nethyl]-
phenyl } - met hanone;

(4-sec-Butyl - pi per agyproy) PROTHEOENY GROURYEL hyl - phenyl } net hanone;
(4-sec-Butyl -pi perazin-1-yl)-(4-norpholin-4-yl net hyl - phenyl ) - net hanone

di hydrochl oride; 15 _ o
(4-sec-Butyl - pi per aglfichioN idr thd HuRR GHolp iioldS8 Mty PEREY, subBhiacne:
15  methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl
ethers.

Substituted Methyl Ethers
Examples of substituted methyl ethers include methyoxymethyl,

20 methylthiomethyl, t-butylthiomethyl, (phenyldimethyisilyl)methoxymethyl,
benzyloxymethyl, p-methoxybenzyloxymethyl, (4-methoxyphenoxy)methyl,
guaiacolmethyl, t-butoxymethyl, 4-'pentenyloxymethyl, siloxymethyl, 2-
methoxyethoxymethyl, 2,2,2-trichioroethoxymethyl, bis(2-chloroethoxy)methyl,
2-(trimethylsilyl)ethoxymethyl, tetrahydropyranyl, 3-bromotetrahydropyranyl,

25 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.

30

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 met hyl - phenyl) - met hanone;
{4-(1-Et hyl -propyl)-piperazin-1-yl}-(4-norpholin-4-yl net hyl - phenyl ) - net hanon
e di hydrochl ori de;

4- (1- Et hyl ropyl i perazi n-1-yl 4-pi peri di n-1-yl net hyl hen met hanon
é; (20 y W(p) 200%%37)8010 P yli-(4-pip y CYI‘/U 2003/0 33213

{4-(1-Ethyl -propyl)-piperazin-1-yl}-(4-pyrrolidin-1-ylnmethyl-phenyl)-nmethano
ne; . . i

{4 (1- Et hyl - pr BIMY-1apenaviexyig-fugrpethyl 2 224richorgathyl & timetayBvStY 21 y1 et n
yl)- phenyl } - ngiHenpReR BT, %htwrallslk?p-chlorophenyl p-methoxyphenyl, 2,4-
{4-(1-Ethyl -propyl)-pi perazin-1-yl}-{4-(decahydro-isoqui nolin-2- yI nmet hyl ) -
phenyl } - met han@léropnenyl, and benzyl

{4- (Benzyl am no- et hyl ) - phenyl } - (4-i sopr opyl - pi perazi n- 1-yl ) - met hanone

di hydrochl ori de; and

{ 4- (Benzyl alxi no- met Sybgﬂtp’dedr@&r}zy{ﬂthens et hyl - propyl ) - pi perazi n-1-yl } - net hanon

e. Even nore prefe red unds

(4- Azepan- 1-yl net hy X%WBE? %%PESHEQ@OD Ie&ﬁ%&ﬂ@yg‘eg rpﬁho%%tg%hﬁe )
di hydr ochl or i dgimethoxybenzyl, o-nltrobenzyl p-nitrobenzyl, p-halobenzyl 2,6-dichlorobenzyl,
(4- Azepan- 1-yl net hyl - phenyl ) - (4-sec- butyl - pi perazi n-1- y%p@thanone

(4- Cycl ohexyl - ﬁrW@F‘@Q‘?W&WP'}e'{YJﬁ%ZWe?T and ¢tpjcaiyl. %"b@aﬂr oly, Nn@tidRs| - phen
22 WO 2004/ 037

(4-1sopropyl - ﬁg’ére agﬂ lt@%x/? ’; qﬁ’%ﬁéﬁ%’ﬁh&‘ﬁw f:%'P?r%"f‘??VP? % tnwenylme%Wanone
(4-1 sopropgl - DBpl@bhylziiphehyMéthYMp-myéthokypﬂbnyldiiphbny!ltﬁiajlhylpdngn-yI ) - met hanone

di hydr ochl ori de;
(4-1sopr opyl - pshagPhenylrhenylmethyl; rile-mesheehenydpethyl Adid- 1- yI met hyl ) - phe

I th AN
?Z }sec Blrjr?yl ag%bg‘?%}%l n- f9ﬁPyﬁ?gHgdlﬁg?ﬁ¥/wemy}iér‘r%t l"Sg’ﬂenyl) nmet hanone;
(4-sec-Butyl - pdmr@épﬁthéhmidbpﬁén)ﬂ)th d @+ 3. Yﬁs(rl@t/bmiow&)@bhéh§lnﬁéth none;

(4-sec-Butyl - pi per azi.n- 1-yl)-(4-pyrro i din-1 | met hyl - phenyl) - met hanone;
{4- (1- Et hyl - pr 84 —tm(b@nmlwyphgm}l)roathwnﬁﬁlmamazplirlylmeélwlihls Ahdfyl ) - net hanon
e 10 dlhyQQOC

e 4 (1 Bt s o BlriithSSiatenyimetit, 1,1-bisi-mesao RNy -3 REERYMSI ST hanon

e; 9-(9-phenyl)xanthenyl, 9-(9-phenyi-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and
benzisothiazolyl S,S-dioxido.

Silyl Ethers
20 Examples of silyl ethers include trimethylsilyl, triethylsilyl, trusopropylsﬂyl
dimethylisopropylsilyl, diethylisopropylsilyl, dimethylthexylsilyl, -
butyldimethylsilyl, t-butyldiphenylsilyl, tribenzylsilyl, tri-p-xylylsilyl, triphenylsilyl,
diphenylmethylsilyl, and t-butylmethoxyphenylsilyl.

25 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-

30 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)-piperazin-1-yl}-(4-pyrrolidin-1-ylnmethyl-phenyl)-nmethano
ne. 15 Yet even nore preferred exanpl e conpounds i ncl ude:

(4- Azepan- 1-yl net hyl - phenyl ) - (4-sec- butyl - pi perazi n-1-yl ) - met hanone;

(4-1 sopr opywopiogesaai n- 1-yl ) - (4- pi peri di n- 1-yl net hyl - ph@aylUs2098033a430ne;
(4-sec-Butyl -pi perazin-1-yl)-(4-piperidin-1-ylnethyl-phenyl)-nethanone;
{4-(1-Ethyl - propyl) -pi perazi n-1-yl }-(4-pi peridin-1-yl methyl - phenyl) - net hanon
e; 20

{4-(1-Ethyl - propyl )obBR4REI N- 1-yI }- (4-pyrrolidin-1-yl methyl - phenyl) - met hano
ne; (4-1sopropyl-piperazin-1-yl)-(4-norpholin-4-yl nethyl - phenﬁl Ba net hanone;
(4- sec- But yl - pi per &iampley bf ¢carbaoateh indiudeimethyh iSfjuoren¥methyl nethila 2 2he-

di hydrochl ori de;, and . .

{4-(1-Ethyl -pr HBQ'PSQ%E‘%e?‘é%'mﬁt’iﬂ?)\yp?i“)('-’ @f)(P Bﬁ%Y'?‘HfPE}' 9?’@!{ r%‘/l - phenyl ) - met hanon
e 25 dithCB quiméwmgoibmrii@)feem,i i@cbbtﬁ.Msvin}(ljlr@Wfl,dﬁﬂitl@DhPWnﬂénztht- ﬁr e usef ul
as synthetic Internediates, of the conpounds the inventiop.. Suc
conpounds, Wi ’@ﬁth%'é?ﬂ;?é’f-\%dIfﬁ?/tneﬂ’ch?g;gy‘n@ﬂtﬁglﬁézﬂhaT%@&Myg§'b%.'?§yf vity,

i ncl ude those j By \a_ iHeh ¢ Agpl es. The

i nvention al soﬁ%gﬁi%%gegmggﬂgou d%?@gﬂ?@gr‘w’?‘f’ aﬁgﬁfe "to be

det ect abl e by positron em ssion tonography (PET) or single-photon eni ssion
conput ed t onogr aphy, ( SPE useful for studying H3-nedi ated disorders. 23
WO 2004/ 037801 PCT/ B 898 Duri ng any of the processes for

preparatiofp of the ERiMSILE A6 asdistel eldavage cludavRiidobBnzodte B¥uzII®bOBLAESAr Y
and/ or desirable to protect sensitive or reactive groups on any of the

mol ecul es concéniiEd-methypantaneate. edaibmmersetiybenzoatensnt i on may be

nodi fied by usg &tdst : d mm@ , : egursors, or
prodrugs are Zl'logrgyl\%faﬁ%l n tﬁgngc%g%gﬁg}%ﬁlg I nve |gﬂ.caﬁu?ns£§r’af/ be achieved
by nmeans of coimethylthiorabthoxpibeatyrategand u(pwthydthiometboxymethyljesnacabed in

"Protective Goups in Organic Chemstry", ed. J.F.W MOre, Plenum Press,
1973; and T.W Geene & PP.GM Wits, "Protective Goups in Oganic

15 Miscellaneous Esters
Examples of miscellaneous esters include 2,6-dichloro-4-
methylphenoxyacetate, 2,6-dichloro-4-(1,1,3,3-
tetramethylbhty|)phenoxyacetate, 2,4-bis(1,1-dimethylpropyl)phenoxyacetate,
chlorodiphenylacetate, isobutyrate, monosuccinoate, (E)-2-methyl-2-

20 butenoate(tigloate), o-(methoxycarbonyl)benzoate, p-P-benzoate, a-
naphthoate, nitrate, alkyl N,N,N’,N'-tetramethylphosphorodiamidate, N-
phenylcarbamate, borate, dimethylphosphinothioyl, and 2,4-
dinitrophenylsulfenate

25 Sulfonates
Examples of sulfonates include sulfate, methanesulfonate(mesylate),
benzylsulfonate, and tosylate.

PROTECTION FOR 1,2- AND 1,3-DIOLS
30
Cyclic Acetals and Ketals
Examples of cyclic acetals and ketals include methylene, ethylidene, 1-t-
butylethylidene, 1-phenylethylidene, (4-methoxyphenyl)ethylidene, 2,2,2-
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Synt hesis", 3rd ed., John Wley & Sons, 1999. The protecting groups may be
10 renoved at a conveni ent subsequent stage using nethods known fromthe
art. HYDROXYL PROTECTI NG GROUPS Protection for the hydroxyl group includes

met hyl eth jtuted 15 nmethyl ethers, substitut ers,
substi t ut eﬂgéﬁ(%@id?@{’ ers, and silyl ethers. Substitut eg’%@sﬁ%’mg@ﬁers
Exanpl es of substituted nethyl ethers include nethyoxynethyl,

met hyl t hi omret hrbmofoewmbﬁg é};%?@éxfé ;{Eé;ﬁbﬁynw%ﬁégg?abbéhwaﬁ@t hoxynet hy!,

benzyl oxynet h t"hoxybe enoxy) et hyl ,

gua|h acol mﬁt hquyctohleuylmeyleecmmptylpgne@gnzwq&m n;met){\gp(y eng, 242- .
t t t )
e tr et byt o1 TR spBedlkte S Aiehidzhidene. BhT b aramioRY) TR

25 tetrahydrothi opyranyl, 1-net hoxycycl ohexyl, 4-nethoxyt etrahydr opyr anyl ,
4- met hoxyt et rahydr ot hi g 4- met hoxyt et rahydrot hi opyranyl S, S-di oxi do,
1- {(2- chl & o- 4- mett¥A ?M¥QE§ met hoxypi peri di n-4-yl, 1, 4-dioxan-2-yl,

tetrahydrofuranyl, pg.eihs8ydf &fdit 8fHb@8irs Hflide methoxymethylene,
2,3,3a,4,5,6,7, 7a- octahﬁdro 9‘ 8,8- tri ma?hy -mat)%anobenzofu ran-2-yl. 30

Subst i t ut ed Etetpoxmretby nExdsmﬂt@@wmeﬂwi@m |1tmstmxyeﬂhvyhdmehérs i ncl ude

Lot hyl - 1 ber2PiRRiRyR. I 2 Hisend st o PRIAS BattuN
net hyl - 1- benZYdlﬁ?émﬂaﬁidé%tﬁﬂHéY\b de?wgta\%' b Nldhhéﬂiymﬂnno)benzyhdene
2tr|rrethyI5|I3/IethyI 2- | sel eny )ethyl t-butyl, | vl

p- chl or ophiéhy| derjyative, Iﬁ:ﬁbdy%ﬁlé@ﬁMCOpznh’Jldm&ntrophenyl and benzyl 5
Substi t ut ed Benzyl Et hers Exanpl es of substituted benzyl et hers incl ude
p- met hoxybenzyl, 3,4- dinmethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl,

p- hal obenzyl, 2, 6- dilyhDeriedtivesy! ,

Examples of silyl derivatives include di- {-butylsilylene group, and 1,3-
(1,1,3,3-tetraisopropyldisiloxanylidene) derivative.
15
AMINO PROTECTING GROUPS

Protection for the amino group includes carbamates, amides, and
special ~NH protective groups.
20
Examples of carbamates include methyl and ethyl carbamates,
substituted ethyl carbamates, assisted cleavage carbamates, photolytic
cleavage carbamates, urea-type derivatives, and miscellaneous carbamates.

25 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.
30
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-nethyl-2-picolyl N oxido,
di phenyl net hyl, p, p'-dinitrobenzhydryl, 5-di benzosuberyl, triphenyl nethyl,
a 10 napht hyl di phenyl net hyl , p- nmet hoxyphenyl di phenyl et hyl, di (p-

met hoxyphenyl ) phenyl et hyl , tri p- net hoxyphenyl ) nethyl, 4-(4'-

br omophenacyP3%#Pgi8ehy| di phenyl net hyl , 4,4, 4"-tris(4, 5-PC(T/USZOO3/033343

di chl oropht hal i m dophenyl ) methyl, 4, 4", 4"-tris(levulinoyloxyphenyl)nethyl,

i et hoxyphen (5 REG PR 2 iroms %e‘ i Eitnathyiss 2. Biehidbbsthih, 1. 4° 19
9- ant hryl 9- L =G| 12} |, 2-(2'- and

1, gnbe:ﬁz/odl t hi gﬁw% i W)t?éﬂnyzllgg%%ﬁgggwlphs Sém;lg‘?)?l gl(;eiWIZ (I E?hers 20
Exanpl es of suﬂywyr@wneﬂhyl QrkN Ndﬂecxc}qh%yﬁgrngarwdomthylefﬁytym 9qiamanty

et o bt b ps TRERAAAARL RS, B AAL, SORAR K
tribenzyl sifyl hydrbxypipmdlwlsalkyiduhmrbmizghxo#meﬂhpkybenivypmamrbhmﬂyylm| lyl, and
A AR R I R N s
benzoyl f or mat egnedneifi aﬁahwgﬁ{e@ﬁﬁ di chl oroacet ate, trichloroacetate,
trifluoroacetate, nethoxyacetate, tri1phenyl nethoxyacetate, phenoxyacetate,

p- chl orophenoxyacet ate, p-P 30 phenyl acet ate, 3-phenyl propi onat e,

4- oxopent anoat e( | ev (et hyl enedi t hi 0) pent anoat e, pi val oat e,
adamant oat e, crot on%%é'&gﬂﬁlﬁ%\égoxycr otonate, benzoate, p-phenyl benzoate,

2,4, 6- tritethyl benExerhpleses atsisied)cletvad®irilids waawtr%ﬁmwszgos/ 033343
Car bonat es Exanpl. e car.b es i ncl ude fl yorenyl et hyl ,
2,2,2- trichl oE%éhﬁw?{oniﬁihﬁ%-ﬁw%\eﬁy'?grafﬂrsﬁw {3 (? @HW@W‘F‘%P)‘@ hyl, 2 5
(tri phenyl phos piagjiidBhaKy, 214s@RidiitniophBiyl; 2hb¥phorodhyr, phenyl , benzyl,
P triphenylphosphonioisopropyl, 1,1-dimethyl-2-cyanoethyl, m-chloro-p-

acyloxybenzyl, p-(dihydroxyboryl)benzyl, 5-benzisoxazolylmethyl, and 2-

15  (trifluoromethyl)-6-chromonylmethyl.

Photolytic Cleavage
Examples of photolytic cleavage include m-nitrophenyl, 3,5-
dimethoxybenzyl, o-nitrobenzyl, 3,4-dimethoxy-6-nitrobenzyl, and phenyl(o-
20 nitrophenyl)methyi. |

Urea-Type Derivatives
Examples of urea-type derivatives include phenothiazinyl-(10)-carbonyl
derivative, N'-p-toluenesulfonylaminocarbonyl, and N'~
25 phenylaminothiocarbonyl.

Miscellaneous Carbamates
Examples of miscellaneous carbamates include f-amyl, S-benzy!
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
30 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-di net hoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl
t hi ocarbonat e, 4-ethoxy-1-naphthyl, and nethyl dithiocarbonate. Assisted
Cl eavage 10 Exanpl es of assisted cl eavage include 2-iodobenzoat e,

4- azi dobutyra 4-ni tro-4-net hyl pentanoate, o-(dibro oate, 2-
f or nyl benz&ﬁéé"ﬂ” E#t e, 2- (et hyl t hi onet hoxy) et hyl car ggﬁﬁjg%@f&%é

(met hyl t hi onet hoxy) but yrat e, and 2- (et hyl t hi onet hoxynet hyl ) benzoate. 15

M scel | aneous L{ﬁé rfefﬁeno 2, mrﬁ&mgﬂcg«ﬂsmgl qsfhéfwleya@huséﬁ 1-methyl-1-

2, 6-di chl or o- cet ate | or o-

t et r amet hyl butqyph@mm?ﬁ‘dbt‘laméthYN43&@mtmphﬁmﬂlﬂtm¢obm%tbﬁén@xyacet ate,

hi di phenyl 20
but anoat o 11 o1 A Ypeopno B R T RSKERE! Fothyi e ARdpteas
napht hoat e, niphenlyk p- (@hbyylatb)uehlzyl,l\lz 4jﬁeﬂrlntaymylbly¢rwuoﬂa-phor odi am date, N

8ihﬁin%/|rggagﬁymts@m%ﬁé{ég‘mQ@Ugﬁé’gM §%§Ot t @YVB? '%Ef fonat es include

sul f at e, met hanesul f onat e( mesyl at e), benzyl sul fonate, and tosyl ate.
PROTECTION FOR 1,2-AND 1,3-DIOLS 30 Cyclic Acetals and Ketal s Exanpl es of
cyclic acetals and Bxareples phamiges ingludgll ene, et hylidene, 1-t-
butyl et hyl i dene, 1-phenyl ethylidene, (4-nethoxyphenyl)ethylidene, 2,2,2 26
WO 200 4/0 3 780 1 PCT/ US20031033343 trichloroethylidene, acetonide

(i sopropylidene), @midepentylidene, cycl ohexyl i dene, cycl oheptyl i dene,

benzyl i deng, p-net benzyl i de hox benz n

3, 4- di met hdk ybenzynﬁ?g& ﬁ&etypﬁ‘l 9*9%8 §"I orogc@ g‘ ﬁ@rpﬁﬁetﬂsﬂ\br s
phenylacetyl, N-3—pheny|prop|onyl, N-picolinoyl, N-3-pyridylcarboxamide, N-
benzoylphenylalanyl derivative, N-benzoyl, N-p-phenylbenzoyl.

Assisted Cleavage
15 N-o-nitrophenylacetyl, N-o-nitrophenoxyacetyl, N-acetoacetyl, (N'-
dithiobenzyloxycarbonylamino)acetyl, N-3-(p-hydroxyphenyl)propionyl, N-3-(o-
nitrophenyl)propionyl, N-2-methyl-2-(o-nitrophenoxy)propionyl, N-2-methyl-2-(o-
phenylazophenoxy)propionyl, 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
29



Exanpl es of cyclic ortho esters include nethoxynethyl ene, ethoxynethyl ene,
di met hoxynet hyl ene, 1-nethoxyethylidene, 1- ethoxyethylidine,

1, 2- di met hoxyet hyl i dene, a-net hoxybenzylidene, 1-(N, N

di et hyl am no) et hyl i dene derivative, a-(N, N-di nethyl am no) benzyli dene 10
derivati ve warms/@sedacycl opentyl i dene. Silyl Derivati vesCEvard/esssf silyl
derivatives include di- t-butylsilylene group, and 1, 3-

(1,1, 3, 3-tetrai sopropyl di si |l oxan Iidene&wderivative. 15 AM NO PROTECTI NG
GROUPS Prot ection fNnmethy, Nralyh Nyt2otiimethylsiistheatmathiv.dN-3-asaters®roryhd

Uyl car barai 4T BRSPS HIARBIESR) cGAERRIp oAt ERtsrRe ! and

et hyl carbamate car ba es, asslsted cl eavage

car bamat es, phimerayly N~¢-methexybeneylc Nedicraetoxypharad maikyldNr3-ditenzesibesyid

m scel | aneous r.hamat es Car hanat es | es . of hy| et hy,

car bamat es i ncll\cl%1 Wi'ﬂ?ﬁhy'aﬁg(‘lépﬁ o,xyghenfyll)g)@ﬁgﬁ){)mgélmyll(]?gt-pxeny?ﬁmorenyw, l{l'

9- (2- sul f 0)d | uprafiHicRtMAlieredylndstiiylehd NufaHddengitsthyinaihd W-2-pisolylamine

di -t-butyl-{9-(10, 10-di oxo- 10, 10, 10, 10-t et r ahydr ot hi oxant hyl') } net hyl , and 4-
met hoxyphenacyN-0x@@de.Subst i t ut ed Et hyl Exanples of substituted et hyl
carbamates include 2,2,2-trichloroethyl, 2- trinmethylsilylethyl,

2- phenyl ethyl, 1-(1-adamantyl)-1-nmethylethyl, 1,1-dinethyl-2- 27 WO

2004/ 037801 PCT/ USAfid DadddtReshal oet hyl , 1, 1-di met hyl - 2, 2- di br onpet hyl ,

1 (5T Y bt ot oty P rSe B meant: besiVideli Nab Sl Eretipre.
2- (N, N-di cip! oR&IHRIRORIBRE ONGIBB riayiriisityibmethyRABTEBAY X-¢N' N'-

dimethylaminomethylene).
PROTECTION FOR THE CARBONYL GROUP

15 Acyclic Acetals and Ketals
Examples of acyclic acetals and ketals include dimethyl, bis(2,2,2-
trichloroethyl), dibenzyl, bis(2-nitrobenzyl) and diacetyl.

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, cinnanmyl, 4-nitrocinnanyl, 8-quinolyl, N5
hydr oxypi peri di nyl, al kyldithio, benzyl, p-nethoxybenzyl, p-nitrobenzyl, p-
bronobenzyl, p-chl orobenzyl, 2, 4-dichlorobenzyl, 4-nethylsulfinylbenzyl, 9-
ant hryl met hyl and di phenyl net hyl . Assisted C eavage 10 Exanpl es of assisted
cl eavage i w0 ceoPsoret hyl t hi oet hyl , 2- net hyl sul f onyl et Irgir/US2003/033343

2- (p-tol uenesul fonyl)ethyl, {2-(1, 3-dithianyl)}nmethyl, 4- nethylthiophenyl,
2, 4- di met hyl t hi ophenyl , 2-phosphoni oethyl, 2- tri phenyl phosphoni oi sopropyl,
1, 1- di net hyl - 2-cyanoet hyl , mchl oro-p- acyl oxybenzyl

p- (di hydr oxybor yl )%\_%gﬁyd Moﬁéﬁh%lf&%@t??gaﬁ.@lhmétgﬁt hyl, and 2 15

(trifluoronethyl)- ronony otolytic C eavage Exanpl es of
phot ol yti ¢ cl eavag&xamplesief anyclic mopbthity acetslsBnddietals finotyde Oztyimethylsilyl-

- ni b | e 3,4 di h - 6-ni I d ph -0 20 .
i tr opheny! ) m AL Bk - R ane, AeBUES - P Ryimetad 1 vat i ves
i ncl ude phgnot hi azi nyl - (10)-carbonyl derivative, N

p- t ol uenesul f onyl ami nocar bonyl, and N 25 phenyl am not hi ocar bonyl .
M scel | aneous Car b4vatieMonpfhiehcetdlsandetals | aneous carbamat es incl ude

t-anyl, S-benzyl | %&: - cycl ohexyl

cycl opentyl, 30 cytg*gp op%; tﬁ?@“%“@ggg?‘g% néjnkz\éyfﬁl,gc?@?h}%%g'r%pyl nmet hyl , 2, 2-
di met hoxycar baxgthiolagés. o- (N, N- di et hyl car boxam do) benzyl, 1, 1-di met hyl - 3-
(N, N-di net hyl car bo ' r ~ di yl propynyl, di(2-pyridyl)methyl,
2- furanyl net hyl, yﬂg bﬁsdﬂ%lr I ,Essobutyl , Isonicotinyl, p-(p' 28
WO 2004/ 033801 PCT/ US2003/ 033343 net hoxyphenyl azo) benzyl ,

1- net hyl cycl obutyl, 1-met hyl cycl ohexyl, 1-nethyl-1- cycl opropyl nethyl,
1-met hyl -1 - (3, 5-di r%ﬁﬁbﬁi}iﬂéé’réyé)f&hww,‘s 1- met hyi - 1- (p-

Examples of O-substituted cyanohydrins include O-acetyl, O-
trimethylsilyl, O-1-ethoxyethyl and O-tetrahydropyranyl.

15 Substituted Hydrazones
Examples of substituted hydrazones include N,N-dimethyl and 2,4-
dinitrophenyl.

Oxime Derivatives
20 Examples of oxime derivatives include O-methyl, O-benzyl and O-
phenylthiomethyl.

{mines
Substituted Methylene Derivatives, Cyclic Derivatives
25 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-f-butyl-4-methylphenoxide)(MAD)complex.

30 MONOPROTECTION OF DICARBONYL COMPOUNDS
Selective Protection Of a-and B-Diketones
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phenyl azophenyl ) et hyl , 1-nethyl -|-phenyl ethyl, 1-nmethyl-I-(4-pyridyl)ethyl,
phenyl, p-(phenyl azo) benzyl, 2,4,6-tri-t-butyl phenyl, 4 5

(trimethyl anmmoni um benzyl, and 2,4, 6-trinethyl benzyl. Exanples of am des

i nclude: Ami des 10 N-fornyl, N—acetyl N-chl oroacetyl, N-trichloroacetyl,
N-trifl uor 8x2043780 phenyl acetyl, N-3-phenyl propi onyI PCRUBROAYIFMIy | |

N- 3- pyri dyl carboxam de, N benzoyl phenyl al anyl derivative, N benzoyl,

N T enesyns EogTnias o 6N IR 6 4t RAREBNBE Holdde

N- 0- ni t rophenoxyac

di t hi olﬁenzlyl) ommb@gndnﬁngmmﬁeeml ethers; matdeatlwtyipitnylybuopndmypnyl N-3- (o-
ni t rophenyl ) propi onyl met i tropheno

MRVt S TMCE SRR A DR iy G R

N- 3- net hyl - 3- I’{hltnl’e jgryl N-o- nitrocinnamoyl, N-acetyl nmethioni ne

derivative, No-nitrobenzoyl, No- 20 (benzoyl oxynethyl)benzoyl, and
4, 5-di phenﬁl - 3- oxazol I n-2-one. Cyclic Imde Derivatives N phthalim de,

N-di t hi asucci noyl , cg’efﬂlﬁf}\%%t Iaeh%y I'thlgl-K% ; dinmethyl pyrrolyl,
|

N1,1,4,4-tetramet h)MC yl'azacycl opentane a uct 5- 25 substituted
1, 3- di met hyl - 1, 3, SExanqd@@gfcd:ymliekeﬁa{santhnGaadlaﬂ;thlotkﬁtald idcl@de

dibenzyl 1,3,5-tri cyc]ohe an- 2 one a bsti ed 3,5-dinitro-4-
oyt domyl - SRS RIS eSS GRe ARGy BRSTHp Mgy derrtves
protective groups include: N A kyl and N-Aryl Am nes 29 WD 2004/ 037801
PCTI US2003/ 033343 N- et hé/_ N- al I_,y N-é 2- )Etri nmet hyl si |l yl) et hoxy} net hyl,
N- 3- acet oXifpr opyl , RRQTEC b@NcF@R HEnC \ﬂx@R‘QBérrol in-3-yl), quaternary
anmoni um sal ts, N- benzyl, N-4-nethoxybenzyl, N di(4-nmethoxyphenyl)nethyl,
N- 5- di benzosuberyl ,
Esters

Substituted Methyl Esters
Examples of substituted methyl esters include 9-fluorenylmethyi,
15 methoxymethyl, methylthiomethyl, tetrahydropyranyl, tetrahydrofuranyl,
methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl, benzyloxymethyl,
phenacyl, p-bromophenacyl, a-methylphenacyl, p-methoxyphenacyl,
carboxamidomethyl, and N-phthalimidomethyl.

20 2-Substituted Ethyl Esters
Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,
2-haloethyl, w-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methyithioethyl, 1,3-
dithianyl-2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-
25  butyl, cyclopentyl, cyclohexyl, allyl, 3-buten-1-yi, 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,
30 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-nmet hoxyphenyl)di phenyl net hyl, N-9-phenylfluorenyl, N
5 2,7-dichloro-9-fluorenyl net hyl ene, N-ferrocenyl nethyl, and
N-2-picolylamne N -oxide. Imne Derivatives N1, 1-dinet hyI t hi onet hyl ene,

N- benzyl i dene, N-p-nethoxybenzylidene, 10 N-di phenyl nethyl ene
N-{ (2- pyri W@ 200837808 | } met hyl ene, and N-(N , N - di net hyf%ﬁpm?#é‘{sf’ﬁf’ene)
PROTECTI ON FOR THE CARBONYL GROUP 15 Acycl | c Acetals and Ketal s Exanples of

acyclic acetal e VA.) ,

di benzyl . bi o(Brel A éﬁééﬁh?@‘%&gﬁ gtd@}dmwg}eﬁéﬂ%é@ irisitpeeTI )
Exanpl es of csalfolberayt tpiperonyidd-piobll and peP-bevzyl, 3- di oxanes, 5-

net hyl ene- 1, 3- di oxane, 5, 5-di brono-1I, 3-di oxane, 5-(2-pyri dyI ) -1, 3-di oxane,

1, 3-di oxol anes, 4-bromonet hyl -1, 3-di oxol ane, 4-(3- butenyl)-l,S-dioonane, 4-

phenyl -1, 3- di oxol agiyl Bstées ni t rophenyl ) - 1, 3- di oxol ane, 5- di met hoxymet hyl -

1, 3-di oxol ane, O O - phenyl enedi oxy and 1, 5-di hydr o- 3H- 2 4 benzodi oxepin. 25
Acyclic Dibhio AcelEéﬁ@PéﬁﬁjOfl@W‘aﬁsﬁe’Ex&W%glmﬁthﬂéwh trigthylsilh & acetal s and

ketal s includ h S -dibutyl,

S, S -di pentyl %u@l@meﬁﬁi@%ypw@p T@i@@hébﬁen ﬁ’ mgwpuaﬁég B . 30 Cyclic

Di t hi o Acet al butyimiettpisiys Exanpl es of cyclic dithio acetal s and ket al s
include 1, 3-dithiane, 1,3- dithiolane and 1, 5-di hydro-3H 2, 4-benzodi t hi epi n.
30 WD 2004/ 037801 PCT/ US2003/ 033343 Acyclic Mnothio Acetals and Ketal s
Exanpl es of acycli qchpsatetiHstergcet al s and ketal s include O-trinethylsilyl-

10 Examples of activated esters include thiols.
Miscellaneous Derivatives
Examples of miscellaneous derivatives include oxazoles, 2-alkyl-1,3-
oxazolines, 4-alkyl-5-oxo-1,3-oxazolidines, 5-alkyl-4-oxo-1,3-dioxolanes, ortho
esters, phenyl group and pentaaminocobalt(l1l) complex.

15
Stannyl Esters
Examples of stannyl esters include triethylstannyl and tri-n-butylstannyl.
AMIDES AND HYDRAZIDES
20
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.
25

Hydrazides
Examples of hydrazides include N-phenyl and N,N’-diisopropyl.

The compounds of the invention can be prepared according to the
30 methods described in the next section.
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S-al kyl, O nmethyl-S-alkyl or -S-phenyl and O nethyl-S-2-(methylthio)ethyl. 5
Cyclic Monothio Acetals and Ketal s Exanples of cyclic nonothio acetals and
ketal s include 1,3- oxathiolanes. M SCELLANEQUS DERI VATI VES 10

O Substituted Cyanohydrins Exanples of O substituted cyanohydrins include

O acetyl, OWO2PM4@38AL| si|yl, O-1-ethoxyethyl and O tetr RAGFArBHOHA . 15
Substituted Hydrazones Exanples of substituted hydrazones include

N, N-di mret hyl and 2, 4- di t‘;loghenyl. Oxi me Derivatives 20 Exanpl es of oxine
derivatives include”O ne ¥ﬂ} il o} benzyl and O- phenylthionethyl. |Imnes

Substituted Methyl emige Bempeahdy 65the ineIntien Beh ibedireyared2echbrdimpies of
substituted nethyl ene and cyclic derivatives include qxazalidines,

1- met hyl - 2- (1' ragitiersdysynihetic opganis methodsiang matriyiqreompinaeaahemisties,

2, 3-di hydro-1, 3 othi ' Y ' I num
bi s(2, 6-di - t - i i -'?}gtsﬁéﬁbﬁiﬁgﬂ?@%?(%ﬁ%%@ﬁpﬁgﬁ%esw&%m s S o

DI CARBONYL EOvexdimepg skilavik beiawar@obvartations ank adapiatiops OF Kt sehesnesiantD

e e e
i -butyl, piperidinybne skiflegotieart wilkreoagrize thht ymthesislofid compoursds fi ny!
benzyl, S-butyl, and trinethylsi]yl, L .
the present invention’'may bé effected by purchasing intermediate or protected
intermediate compounds described in any of the Schemes disclosed herein.

10  Throughout the schemes when the reacting functionality is located at R*, one
skilled in the art will recognize that the choice of R* is illustrative only and that
the reacting functionality could also be located at R® or R? also.

One skilled in the art will further recognize that during any of the
processes for preparation of the compounds of the present invention, it may be

15 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,

20 1991. The protecting groups may be removed at a convenient subsequent
stage using methods known from the art.

Compounds of formula (XIII) 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

25  formyl group may also be located at R? or R®.
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5 Cyclic Ketals, Mnothio and Dithio Ketals Exanples of cyclic ketals,
nonot hi o and dithio ketals include bisnethyl enedi oxy derivatives and
t et ramet hyl bi smet hyl enedi oxy derivatives. 10 PROTECTI ON FOR THE CARBOXYL

GROUP Esters @B’@W uted Met hyl Esters Exanples of sub %Jf@?%sg"ﬁ%’hyl

esters incMfy orenyl nethyl, 15 nethoxynethyl,

t et rahydr opyranyl, tetrahydrofur anyl , et hoxyet hoxyrret hyI
2-(trinmethylsilyl)gdhgme®et hyl , benzyl oxynet hyl, phenacyl, p-bronophenacyl,
a- met hyl phenacyl , p-nmet hoxyphenacyl, carboxam donethyl, and

N- pht hal i m donet hyl . 20 2- Substituted Ethyl Esters Exanples of 2-substituted
ethyl esters include_2,2,2-trichloroethyl R 2- hal oet hyl, co-cll oroal kyl ,
2-(trimethylsil ﬁtFﬁyI 2- mathylthiogf% r, 1, 3- dlthlanyl hyl ,

2- (p- ni tropheny ?r;u enyl ety genesu eth )
2-(2' -pyridyl)et )’ 2. (di phEnyI ph&@phl no)’et hyl , i%}‘rret hyl - I-phennyl ethyl, t-
25 butyl, cyclopgpjpy!. cyclohexyl, al I(y,l|), 3- buten 1-yl,

4-(trinmethylsilyl)-2- but en- 1-yl, cinnanyl, a-mnethylci nnanyl (V)phenyl

p- (met hyl mer capt o?)ghenyl and benzyl . OSL@:];tltut ed Benzyl Esters ‘Exarrpl es of
substituted benx esters include tripfienyl fethyl, 30 di phenyl net hyl,

bi s(o-ni tropheny gt hyl , 9-ant hryl methyl R?2- (9, 10- di oxo) ant hryl net hyI

5- di benzosuber { 1 wtegi®y| met hyl , 2- f1 |etepRet hyl )-6- chronyl met hyl ,
2,4,6-trimet hyRyeftizgd|, p-bronobenzyl, Sp<m@robenzyl, p 32 WD 2004/ 037801
PCTI US2003/, 3334% | robenzyl, p-nethpyybenzyl, 2, 6- di net hoxybenzyl ,

4- (et hyl sdl fi ny obenzyl 4- sul fobenzyl, piperonyl, 4-picolyl and ,

p- P-benzyl. Sil Wllﬁsters 5 Exanpl es ofVHl)| yl esters include trinethylsilyl,
triethylsilyl, t-

R" M M
9 9 ()

R2 R2 QH R2
stepE
RS R R3
CHO CHO Q
(IX) (X) (Xn (Xil) ,
QH l step G
step F
10
(X1)

(Xi) (XIV)
A compound of formula (X1ll) 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, phenyldinethylsilyl and di-t-
butyl nethylsilyl. Activated Esters 10 Exanples of activated esters include
thiols. M scellaneous Derivatives Exanpl es of m scellaneous derivatives

i ncl ude oxazol es, 2-al kyl-1, 3- oxazolines, 4-alkyl-5-0x0-1, 3-oxazolidi nes,
5-al kyl - 4- vm2004/@®78li10x0l anes, ortho esters, phenyl groRQET/EAZH03/033343

pent aam nocobal t (111) conplex. 15 Stannyl Esters Exanpl es of stannyl esters
i ncl ude trlethylstannyl and tri-n-butylstannyl AM DES AND HYDRAZI| DES 20
Ani des  ExanplRsefese aﬁmmnieﬁbﬂh@erwpmﬂdnsﬁett tyl-cathareeylaAngampeinseti di ny! |

5, 6- di hydrop r

N-8-Nitro-1, Zr}gﬁﬁﬁ\yﬁlp EM{?F"oéqqn n@la&?&h Lg‘%SOf %@ﬂgévia%??% bn'des. 25
Hydrazi des BExomgomdadf foyalafVpwih andld&llﬁdé}opkelrmynb unaier keddictide aaomatiopy | .
The conpounds of the inyention can 92@5%?’8 accor ding to the 30 nethods

described in t9PRdioRs in ﬁ’f&ﬁe“%%ﬂ BN 52003/ 033343 C.

Synt hesi s Hhe tﬁ%@%@kv&ﬁoﬁvdr'UBesdeiMﬂ'Hybﬁﬁoé‘raﬁyd}ﬁepb?Bﬁél‘i’ﬂSl%@% @ SHven®
traditional synthetic ohlganl c methods and matrix or conbinatorial chem stry

net hods, as sHugh asnlHcHéGE, PObbIraethand, ethapelapppther at adempeadureon of 5
ordinary skillpwhbl, Bgargio Q'F‘]Obn\éaé'k 34 érgfh% e?r?@nlﬂ%@@ﬁ&é%ﬁt %u&@%fécr‘e”es

and exanpl es provide | Ve t € oun Invent i on.
promotor or catalyst with acidic character such as organometallic complexes or

carboxylic acids may increase the rate of the reaction and/or reduce the
10  formation of by-products. In a particularly preferred embodiment, a compound
of formula (V) is reacted with an aldehyde or ketone, acetic acid, and sodium
triacetoxyborohydride in DCE at room temperature. A compound of formula
(VIl) is obtained from a compound of formula (V1) by reacting a compound of
formula (VI) with a reagent capable of removing the protecting group M under
15  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 (VIIil) under
20 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 (VIIl) 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 (VIl) as a hydrochloride salt is
25 used, the dehydrating agent is 1-{3-(dimethylamino)propyi}-3-ethylcarbodiimide
hydrochloride and 1-hydroxybenzotriazole hydrate, and the base is N-
methylmorpholine. A compound of formula (Xill) is obtained by reacting a
compound of formula (IX) with a compound of formula (Xl) in the presence of a
reducing agent under reductive amination conditions, as outlined in step A. A
30 compound of formula (X) is obtained by reacting a compound of formula (V)
with a compound of formula (Vill) 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 may be effected by purchasing internediate or
protected internedi ate conpounds described in any of the Schenes di scl osed
herein. 10 Throughout the schenmes when the reacting functionality is |ocated
at R4, one WORWEEIN the art will recognize that the MIERIGIO3FU3 | s
illustrative only and that the reacting functionality could also be | ocated

t R3 or R2 also. .One skiJled ip t t, will furt ' hat duri
any of the . pr 6o, B despda i sten Ao Porapeuitbat bbb G e aaE '
invention, it BpYedfingWcdiRs@RRPHoANGa IKIIPRTEH b3BhGeritCapaBlcsiirem@URIgt | ve or

reactive groups”on any of the .nolecul es concerned. This may be achieved by
nmeans of convethd peigctipg @reun Mhgngeonipeger-deprofectionsoadiiess apeutlingd in

"Protective & [ ' ' \ . E ) I Press,
1973; and T. W g@ee’ng Cg"g@uaﬁl\ﬂf%tmﬁt(* E’? Est(glg?'lnég bé&éﬁ%@‘%%”@%ﬁﬁw

Synt hesi s", 5 Jokgrmdid EIVEwiRH, aldéhytiR%r keldre unider eédiictige Gintinatiorneynditiorisenoved
at a conveni ent subseauent st age usi ng net hods known fromthe art.

Conpounds of f 8pRutReE¥N Fiep Am{-OPPOoYPER AT K¢ RIESUHANYRIIOD MMRwalsgbcesses
outlined in SCESH&%n%@t}ﬁgﬁﬁeb'&%g%&@tl? gﬂ;é(;rcwlbﬁican GHRegRLdistdsNort he

| ocati on of forny ality ustrative purposes only and
that the 25 fexkamplegvarigntsayalebyddVliporarnitiediX)Rduld b&accessed@ran@4/ 037801

ST e e i B o A 1

10  coupling with a formyl, carbonyl, or nitrile equivalent.

D. Formulation, Administration, and Therapy
The disclosed compounds, alone or in combination (with, for example, a
histamine H4 receptor antagonist), are useful for treating or preventing

15  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,

20 vertigo, schizophrenia, substance abuse, bipolar disorders, manic disorders
and depression, as well as other histamine Hj receptor mediated disorders
such as upper airway allergic response, asthma, itch, nasal congestion and
allergic rhinitis in a subject in need thereof.

25 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
30 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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(M11) (VIlg NRLNM r,NM O)n Q)n ON)n R R HR2 step E R3 Ra Ra
CHOCHO Q (IX) (X) (XI) (XIl) QH step G step F10 (XI) ~/ 1 ON ROT"'
, N r" H nn R R R3stepHRa QQ (XIIlI) (XIV) A conpound of fornula
XIl1l) is prepared as outlined in Schenme 1 froma 15 conpound of formul a

(V), in whiwo2ede3gooup ML represents a nitrogen- prote@orng2@so3543 One
skilled in the art will be capable of selecting a protecting group that is
conpatible with the transformations in Scheme 1. In a particul arl?{ 35 WO
20041037801 PaFefubnabe/mosssation pf edrapeuntisaasortingi: this inventicsn er afitheis

oo B AR ot SR, Byl ol
al dehyde or kef theecampmundsddciode veidadditiani salts thatnday, ifonexamplehke foresence of
a reductant S%§ rPni%%gSao'c.ggILletEgn of the compound with a solution of a pharmaceutically
5 acceptable acid such as hydrochloric acid, sulfuric acid, fumaric acid, maleic
acid, succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid, carbonic
acid or phosphoric acid. Furthermore, where the 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
10 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,

15 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,

20 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

25 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

30 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,

38



5 triacet oxyborohydri de, sodi um cyanoborohydride, or phenylsilane in a
sol vent such as THF, DCE, DCM nethanol, ethanol, or ether at a tenperature
between 0 and 80 C. One skilled in the art will recognize that the use of a
pronotor or catalyst with acidic character such as organonetallic conpl exes
or carboxd 047808 nay i ncrease the rate of the react PEHUSRIBP34Peduce t he
10 formation of by-products. In a particularly preferred enbodi nent, a

d ff d,
compound of, HRE R obilphiy SAGLRE VB AR O Ears 008 aEhLE o0t ¢
f or mul ad (]yl I ]Zprmtectwtcz‘tl\?lmﬁiaﬁze?lfoansoﬁﬂwﬂéi;cﬂbed oonﬂipbantﬂsll ) by L eacting a
conpouna o or nmu W t a reagent, ca Vi n e rotectin
oroup M under 15 Vo8 kR SAEORPLS ARGHOBE 1 TEF GENIoh REvS ALieaRt ot "
embodi ment a %Wﬁmﬁﬁepfheyfﬁéfﬁb@orﬂmpﬁyeﬁlé’! BRI BT WHRFS I 0T OUD M i

tert-butyl carbanmoyl, is reac an aci d such as anhydrous hydrogen
chloride i@ awmmndS@oawm|mxa¢re chirel eartess, teymaayradditipealianist asA

d of fo t f I
Uy ith o CidRteRolield. [t3s fADELAGHS{0a 1A B8 EoRErPaT tndsOU T B 1
Ibn a preferredhmbbldnelmdgmmalssedmmthefscgb@pﬁthieapr(a%mt)lnvm(;ctoln]?rfas alfree
ase or as a ral acid salt, is cte th, a conpoynd of faqrnula
V1Y it he o Bedne. 5pms olahe GRS 12BHITANG caPAURtE Mevedasent. at a
tenperat ure belowegstphs Gndd s@:@hcére irﬂeﬁdébatbtbecl%lﬁﬂb& in ﬂfeeﬁr%éﬁlqnﬁ‘ém%' ment, a

conpound of forrul a (VII) as a hydrochloride salt 1s used, the

ﬂegydr ﬁlt i ﬁgdagenﬂdmgnasqrne eéitheseanmypeuridsanay ooy S}ol\@ies W!thd\éﬁtbb(dﬂ,m de
ety or phot 1 REreSI oINS Bfctria &fferte, B sHfiscited Afe MB3 Treadtte,

conmpound of fdfernﬂo@n(pa)sbedmﬂmlrﬁthemppemﬂtmﬂ invemtiar.a (XI) in the presence of
a reducing agent |+nder ycti natlan conditi ons as outlined in step

A. A 30 conpound of hPcR’ﬁ%ﬁ Inven lpga RIPKEES Baragauting Wﬁ&!ﬂfﬁd of
formila (V) wohih@ireRmountor! od@pands drvhis invesighin asScietionl st aon

conditions as outlined in step C onmpound of formula (XIl1) is obtained

by reacti§ a phenpaceuticelly aceapiable cemprand @paoraaimﬁddﬁwr@l phampagesticall ) under
LR LR %%teh%nsdi:% as H, antagonists or SSRIs. Preferably these compositions are in
unit dosage forms such as pills, tablets, caplets, capsules (each including
immediate release, timed release and sustained release formulations),
powders, granules, sterile parenteral solutions or suspensions (including
20  syrups and emulsions), metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories; for oral, parenteral, intranasal, sublingual
or rectal administration, or for administration by inhalation or insufflation.
Alternatively, the composition may be presented in a form suitable for once-
weekly or once-monthly administration; for example, an insoluble salt of the
25 active compound, such as the decanoate 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
30 orgums, 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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W 2 0 0 4/03 78 0 1 PCT/US2003/033343 conditions, as described in step A
A conmpound of fornmula (XIV) is obtained by reacting a conpound of formula
(XI'l') with a reagent capable of renmoving the protecting group ML under

ni trogen-deprotection conditions, as outlined in step B. A conpound of
formul a (XIWOROKEIWHL ai ned by reacting a conpound of 5 PETHRUWIOIPBA with an
al dehyde or. ket one under reductive am nation conditions as outlined in step

A. Compounds of the present inventjon nma copyeni ent | r epar ed
usi ng vari ous PaHbe activeinaiedient is divper ven LQ@QHE C%P?%Wf%scg

al dehyde (VI Imapﬂheadax%sﬁtlo}ﬂ)mépubqlemw%%aﬁm@ |ﬁf00é’6u%lly‘éﬂ’é&ﬁ$é3@<5§ﬁg@9 aryl

hal i de, such as an aryl” brom de, via a palladi umnmediated 10 coupling with a
fornmyl, carborfprms skchps tabletsepills and apsules. Foissolidpraformaation st ration, and

Therapy The d@%ﬁ%@&rﬁ??ﬁ&ﬁ@ﬁdwﬁ@?ﬁg?@t Hgﬁ%@{&@tdf% fy¥e! dbschiBd exanpl e,

a histam ne agoni s or treating or preventlng
15 neurol odi c abm/eradmtainihgcftamdﬁrig abbee1U00akg ofithe an:tmesagdedl@tloaﬂtae di sorders
(e.g. insomia an

(ADED) . | aar ni geSahihvantion: \orarumetlorCie2n; { s 708y b e 20 Mg ne.

neurogeni c i NhhasoHig, I8 mgeﬂﬁﬁﬁa@amw@d 150%@ tdndesd é?PaTFhé"EéElets or pills of
(pre-denentia), Al zhél'ner's disease, epi nar col epsy, eating

di sorders, obebpujscloasdi anp,os(tthmsngn tm:qaéepdp petheswine coptwosnAnad te prsyidence
abuse, bi pol arg Qbéﬁe%% Afidh eha é. 2 A déiﬁég% @}ﬁloﬂgﬁa%ﬁbrﬁ’%o%x&\ﬁ‘)ﬂ {Jh% Ot her

hi stam ne H3 recep er alrway allérg
response, st hiablet bt pitl,canasomhpriseregeiahendosagd analldreo&gtecdoimge Mmpomera subJ ect

in need thereo . . For I t| on, and Adm ni str t| on Th ounds or
conposi ti ons o[}‘ t'%tge]brﬁ/% ' OB%n?BY SPVRT ﬁ&om?ﬁfmer €ed to a

subj ect by anycoiaporints @é\@bersépél%téﬂ bﬁdmenteﬂcrlayerowmchlMé&uongsnsbut not
limted to, intravenous, oral subcut aneous, i ntramuscul ar i ntradernal and

parent eral  adndisintagrationoin. thestoraacinand periitsithe innemsempongot torpass intact
effective for jhig e@b qmidgﬁgﬁe&rgggy_etd&éyew réiBhde. ANAHER bfRaflRbECdA BEd  bY

one of ordinary
15 used for such enteric layers or coatings, such materials including a number of

polymeric acids with such materials as shellac, cetyl alcohol and cellulose
acetate.

The liquid forms in which the compounds and compositions of the
present invention may be incorporated for administration orally or by injection

20 include, aqueous solutions, suitably flavored syrups, aqueous or oil
suspensions, and flavored emulsions with edible oils such as cottonseed oil,
sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for
aqueous suspensions, include synthetic and natural gums such as tragacanth,

25 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.

30 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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For use in nedicine, the salts of the conpounds of this invention refer to
non-toxi c "pharnaceutically acceptable salts.” O her salts may, however, be
37 WD 2004 /03 780 1 PCT/ US2003/033343 wuseful in the preparation of
conmpounds according to this invention or of their pharmaceutically

accept abl e WAkaos/03781i t abl e pharmaceutically accept abl e 2arUs2008H33843e
conpounds i nclude acid addition salts that may, for exanple, be forned by

mX|ngasqut|on of the nd sol uti a eutically 5
acceptabl e acifermaiion V&'ﬂ‘ ﬁ?/&P \6936' suh g Gﬂg'cp' Fgﬂ"ﬁ{%ﬁf:@ cidei g
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tartaric aci d carbonic acid or phosphoric acid. Furthernore, where the

conpounds of tregenasetion piihe feag hasearT hecsampounsisengy alsgihexigseived by
h | I'ts,
phar maceuti ca ftaﬁqa;bgeatﬁéetgraeﬁfa&a el 8P b, r6ildalecy, At ﬁt@tﬁ@&é_ salts

e.g., sodium or ssi um I'ne eart’ met al
cal ci um or 5rrageparamanmbtremoaatbfstaét:hurélcaumdrym Alternativedyltee compounds | i gands,

e.g., quaternar moni um sal ts esent ative pharmaceutically
accept abl e sal”f'%\/sl E‘I"Fé“g ?&M%W%é cg{':@?rate benzenesul fonate,
benzoate, bicar bonﬂman@bébbsﬂymcﬁm th@@bﬁtﬁéb@eséﬁPfrﬁbﬁtlorpﬁﬁmb@e cal ci um
edetate, camsylate, carbonate, chloride, | avul anate, citrate,

di hydr ochl or | @dmuela@t%d v, a singleydaily dosey or ﬁteatptal d@&wd@stage may her at e,
gl ucept ate, &tgﬁﬁtgfeged & &t&.ﬁé%&qﬁ%fw th?’e' Bu“:’ thﬁé? h{;%ﬂheﬁ% feci nate,

hydr abam ne, m de droc rox nap ate | de
i sot hi onat1e, Iwntp@mds fmdh@bresaat leverttnnrcanéae amrhuatsmredrui intrapasaiforneliat e,

| at e, t hyl.b d | ni t th |
enay ate. i donirel VbR o sulRHG vBanial vohi S o tanddofinel S PatBasivel
(enbonate), pQJnBWh% ﬁtos@@ﬂfoﬁ!lﬁ@@%km in tHaeaRh abalehdihinfRBdtal th the form of a

pol ygal acturonate, salicylate, Stearate, sulfate, subacetate, succinate,
tannate, t ar tiaasdermal gelivery systersythetdosage Bémmlﬁfﬁtléé vilhof gaumseabe. The

T hvent £ oM 7 o Py BRSRROY Ad808 edien 0 oo ncs
t he conpodsds t hat Far instard| foy orad admirtisttdtion imthei form iofia dableeor capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders, lubricants, disintegrating agents
and coloring agents can also be incorporated into the mixture. Suitable binders
20 include, without limitation, starch, gelatin, natural sugars such as glucose or
beta-lactose, corn sweeteners, natural and synthetic gums such as acacia,
tragacanth or sodium oleate, sodium stearate, magnesium stearate, sodium
benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the
25 like.

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

30 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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required conpound. Thus, in the nethods of treatnment of the present

I nvention, the term "adm nistering"” shall enconpass the treatnent of the
vari ous disorders described with the conpound specifically disclosed or with
a 30 conpound that may not be specifically disclosed, but which converts to
the speci fWORUGARUND in vivo after administration to RGEUPAS0EHE

Conventional procedures for the selection and preparation of suitable
prodrug deriva odr ugs",
a1 Yeunagaas B PEh sy S ebEbe b STBEY Shetl Brube BB 10557
addi tion to sapslgvingipgralideretpyoan pomolyrers polykydrexyprapylmethaesy|ariddplod iodr
protected or derivajized forns the describ [of0)

conmpounds accoPdlY I'r’)(?[ I%S‘)iaﬁ@@’ﬂquﬁnﬂaQ"epOAY %ﬁﬂﬁ%?@@%@ ?yéﬁ"}eﬁ”%@hﬂf%dr t hey
may accor di ngl ¥t phpiitoPrediaa! 'F@zﬁﬁéﬁnor&v‘lﬁé%?ﬂyéuﬁd§6ﬁfh@tb}é§erﬁmﬁ§ntWO or
nore chiral centers, they may ad |t|onaa€/ exi st as diastereoners. It is to

be under st ddd maatbeaqqupbddﬁ a@@sm@umgr aplep@ymersiéefigfin ackiedRg onpassed
hi h f th
W thin the scopg led Ii’(%lﬁ%egt?fémrd ?%&élﬂg rg@k}l@&f@é&?@){%ﬁ% of the

crystalline forms and as such are
i nt ended t o becaprolaotbad, pmiymymowtmﬂmuamd]\pelwesters Polyiacetatk)i t i on, sone of

D OO bR b B e S B e S e

within the scoe@pdpjméﬁgloqhwmggtsl on. The present invention also provides
pharmaceutical conpgsitions conprising one or npre conpounds of this
i nvention 1 assomG@maﬁum&wtalsqumﬁam mayde adrainisferad depnwef Bederegpisg and

opts onally addiiBadto I BEBHIAC B dodBBEMGImEHE BRIt ARG AR iiehellr

SSRI's. Prefera orns suc
pills, tablet strea:tmﬂnétssrequwepﬂsul es (each i ncluding i rmedl ate rel ease, tined

bar ont or al ol ut | onLhesfalyEens 26 e RPHEHE Hiav iy ystadide Brgediine,) -
net ered aer osoio H000 qup& auitfPartber Ry, FoPertl Qém1nm’tk§ti@h”ih@¢doﬁfpd§%h§es or
suppositories; for ora arenteral, intranasal, sublingual
1 are preferably prowded in the form of tablets containing 1.0, 5.0, 10.0, 15.0, 25.0,
50.0, 100, 250 and 500 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the subject to be treated. An effective amount of
the drug is ordinarily supplied at a dosage level of from about 0.01 mg/kg to
about 20 mg/kg of body weight per day. Preferably, the range is from about 0.02
20 mg/kg to about 10 mg/kg of body weight per day, and especially from about 0.05
mg/kg to about 10 mg/kg of body weight per day. The compounds may be
administered on a regimen of 1 to 4 times per day.
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
25 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.

30 2. Combination Therapy

The disclosed compounds are useful in combination with other
therapeutic agents, including H4 receptor antagonists, Hy receptor antagonists,
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or rectal admnistration, or for adm nistration by inhalation or
insufflation. Alternatively, the conposition may be presented in a form
suitable for once- weekly or once-nonthly admnistration; for exanple, an

i nsol uble salt of the 25 active conpound, such as the decanoate salt, nay be
adapted toWQ 9408 depot preparation for intranmuscul BETURR00¥0I3MNI. For
preparing solid conpositions such as tablets, the principal active

i ngredi ent convent i onal

is mxed with a pharnmaceutical rrier, e.qg. ]
tabl ot i ng | ngeBMeNraTanseNt ke Atals sHidhas BRRIsaRd nobrksioalNe Serein,
talc, stearic aghthkeTREIBRSISYNSTRAG), ate, dical ci um phosphate 30 or gunms, and
ot her pharnmaceutical diluents, e.g. water, to forma solid pre- formulation

conposi tion cont ai Malgods arerugwmndo ke artierndetemninmgeifastive doses farhe present

i nvention, or r ' . . referring to
t hese pre-for%@p%%@ln‘%@?ﬂ %@ﬁgsgﬁég&&géﬁgg{&g@gg{j%ﬂémrrean 'ng WO

2004/ 037805 PCohipgoations 08 #xidisclobed diugecontinationspghethee ot nos forimajateds ind

evenly throughout the conpgsition so that the conposition my._be readily
Subdi vi ded | ntid® SHRIGCRIRRBE: RS RRTZREIIC RUPPReSs i el falpfe oot | s and
capsul es. Thi anf@nttadnissd REEH, AdM3 tRAEASIAtIcIRabR actifd combeid ded into
unit dosage fornms of the type described 5 above containing from5 to about

1000 ng of th&®hagnaceuticabagantecalienegpr inneombinatinm thatelieits therpiolegigapPres i ncl ude

Sn, 7 ng, 1 : o : « 0), ' , 150
ng, and so On?n%ﬁcgn%lg'ggg?rés%olp plﬁsﬁg sggﬁn%,%gnrgiﬂsogl osng,\%' Ehcj??r%oé??g %élggrggn be
coat ed or 10t héywi e8earpnwettharian pmedicdisdoctordarsatiger dlinictarg Mtdchdinsudebe
advant age of ol.on

pr ed_action., For .exanple, the 1Q tablet or pill can
Conpri oo an | RgveligsayBe syitioms of e HBesip it Aeng issied s erer bei ng i n
the form of anprespdctiepupySHesi(Ne., InMitiiling th&lhsbVer prograebfa 68Brdes),
separated by an enterlgﬂl a]%g{,v whi ch serves to resist disintegration in the
Y EIrRGUVe

stonmach and péhedars 4ai emspimerefars tythat ameuat of each activee duodenum or
Lo, 0 et copkEhTRT o iGNl TR b ERLIAGRUATHEN g3 |
aci ds w t H5suchbjest thel ariset as pigeddsion ofcedigorder as beingesulight bl al researcher,
veterinarian, medical doctor or other clinician, the delaying of which disorder is
mediated, at least in part, by the modulation of one or more histamine
receptors. Thus, the present invention provides combinations of two or more
drugs wherein, for example, (a) each drug is administered in an independently
20 therapeutically or prophylactically effective amount; (b) at least one drug in the
combination is administered in an amount that is sub-therapeutic or sub-
prophylactic if administered alone, but is therapeutic or prophylactic when
administered in combination with the second or additional drugs according to
the invention; or (c) both drugs are administered in an amount that is sub-
25 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
30 administration of two or more active agents separately formulated.
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acetate. The liquid forns in which the conpounds and conpositions of the
present invention may be incorporated for admnistration orally or by
injection 20 include, aqueous solutions, suitably flavored syrups, aqueous
or oil suspensions, and flavored enulsions with edible oils such as

cot t onseed VP P00408¥ane oil, coconut oil or peanut oil, PET/USRI0OB/OXRZ3el | Xirs
and simlar pharnmaceutical vehicles. Suitable dispersing or suspending
agents for aqueous suspensions, include synthetic and natural guns such as
tragacanth, 25 acagra, EF@PH , dextran, sodi um carboxymnet hyl cel | ul ose,

net hyl cel | ul ose,  ppbider By iludtrdte Ahé FVBARLGH, tiefAbiving danSlet Bfe Picheedses for
the preparation of the conmpounds according to the invention give rise to

m xture of st dnese syamPles dapeldimitihednieniing. Joey a&pankiregamio syagesta onal
techni ques sughuiasy BF g&%ﬁahér;\fﬁe méﬁré@ri.om@s%%ue%nm@aﬁ%@?ﬁﬁ%tﬂw be
rm o I dua y be

prepared in racemc i ndi v | enantioners na prepared either
by enanti o5pemédthodsghpracticisg the inyentienemhichcare obhiousdo tiperandiowever, f or

exanpl e, be resolved, into their ohept enantioners . b t andard

Cochhi ques.  sidpasmetos st ABeme WPt EPopB e s MentbRoar t 40 wo
2004/ 037801 PCTI US2003/033343 formation wth an optically active acid, such
as (-)-di-p-toluoyl-d-tartaric acid and/ (+)-di-p-toluoyl-l-tartaric acid
fol l owed by fractional crBretogol fos RrepaiativeiReversednlbhasediPlds t he free base.
The conpounds GT%)S @l so be resolved by formation of diastereoneric esters or
am des, followe By chromat ographic 5 separation and renoval of the chiral
auxi | i ary10Al tColurahi WalQ-Pack®© RS+ dunds75x8@ymive r esol ved using a chiral HPLC

col um. Advan eoysl| compounds of the present invention may be
adni ni st er ed ﬁ&%@héﬁéﬂh@ﬁi‘y dose, or the total daily dosage may be

adm ni stered igptgitnded=908%5204 njpvo, three or four tinmes daily.
Furthernore, 10 conpounds for the present invention can be admnistered in

i ntranasal foiGradieat (acefdnitrile/water,dr.058%itrifireadeticranid)sal vehicles, or via
transder mal SkI') : pﬁtoc rbﬁens wel Jl5% acetonitrile/85% water
15 2) 20.0 min 99% acetonitrile/1% water
Protocol for HPLC (Reversed-Phase)
Hewlett Packard Series 1100
Column: Agilent ZORBAX® Bonus RP, 5 um, 4.6x250 mm
Flow rate: 1 mL/min
20 Detection: A =220 & 254 nm
Gradient (acetonitrile/water, 0.05% trifluoroacetic acid)
1) 0.0 min 1% acetonitrile/99% water
2) 20.0 min 99% acetonitrile/1% water

D7

25 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
2.5cmx7.5cm 250 umor 5.0 cm x 10.0 cm 250 um pre-coated silica gel
plates. Preparative thin-layer chromatography was performed using EM
30 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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e e,

known to those of ordinary skill in that art. To be admnistered in the form

of a transdermal delivery system the dosage adm nistration wll, of

course, be continuous rather than intermttent throughout the dosage

regi men. 15 For instance, for oral administration in the formof a tablet or

capsul e, t h¥WO02904Q3y81dr ug conponent can be conbi ned wi t PPGRU$0e¥0333dn- t oxi

pharmaceutically acceptable inert carrier such as ethanol, glycerol, water
desire e bi.nders,

and the |ike. reover, .

lbr i cant s i B &% CREMTIGH SHEND PPT et GPEraTiae Ritamehy By Biggges

i ncor por at ed | PAtipIicRy, rﬂd&bﬂﬁgcorﬁlaﬁtﬂhhﬂ-@lnrﬂégﬂaﬁoﬁp i nclude, w thout
limtation, starch, gel atin, natural sugars sSuch as glucose or

bet a-| act ose, corn sweeteners, natural and synthetic gunms such as acaci a,
tragacanth or sodi um ol eate, sodjum stearate, magnesi um stearate, sodium
benzoat e, sodikxampletlate, sodi um chloride and the like. Disintegrators
include, wthout limtation, starch, nethyl cellul ose, agar, bentonite,

xant han gum and the 25 |like. The conpound of the present invention can al so
be adm nistered in the for | i posone delivery systens, such as snal

uni | amel | ar vesi cl es, g uni l amel l ar vesicles, and nultilanellar
vesi cl es. Li posones can _J?orned from a variety of phospholipids, such as

chol esterol, stearylapy or 30 phophatidyl cholines. Compounds of the

pr esent invention al be delivered by the use of nonoclonal antibodies
as individupl carrie to which the conpound nol ecules are coupled. The
conpounds of the pr esent : fth 41 WO

2004/ 037801 PCTI US abl e drug carriers.

Such pol ymers R%ﬁlxﬂu?@bﬂﬁﬂeré&ﬂie\lwwbﬂd&yﬁdéthdi ﬂé?ﬂsutypéfétéﬂ(?‘?@@@b Y3XBéntanone
pol yhydr oxypr ogyl met hacr yl am_dephenol dr oxyet hyl aspart am gﬂahenol

or pol yet hyl en g)es!ﬂqalwema@citﬂ%?mrm)e@dy wwurm;t&acfﬁt@womm&naa

Cl'ass of bi odcd BANTTLC e OMERAF ATy Wl SEAET: 7 A ramdgperiues © .

drug, for HxanPheregotioy Inzixturewas iqdengredywitts i IN)aqueous NaOH (80 mL) and stirred
for 2.5 h at room temperature. Additional water (100 mL) was added, and the

resulting mixture was extracted with DCM (3 x 100 mL). Extracts were combined
and washed with water (2 x 100 mL), dried (NazS0O,), and concentrated under
reduced pressure, yielding the title compound (6.28 g).

15
The products of Example 2 through Example 5 were prepared in
analogy with the procedure of Example 1 using the specified carbonyl
compound and amine. |
20 Example 2

Pm

o—<N
7< o)

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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caprol act one, pol yhydroxy butyric acid, polyoesters, polyacetals,

pol ydi hydr opyrans, polycyanoacryl ates and cross-I|inked or anphipathic bl ock
copol ymers of hydrogels. 10 Conpounds of this invention nay be adm ni stered
in any of the foregoing conpositions and according to dosage regi nens

est abl i shedVQ a00#B¥8rt whenever treatnent is required. PCHASH@SMNIB3B0sage of
the products may be varied over a wde range from1l to 1,000 ng per adult
human per day. For oral adm nistration, the conpositions 15 are preferably
provided in the formof tablets containing 1.0, 5.0, 10.0, 15.0, 25.0, 50.0,
100, 250 and Eio ml]igranms of the active ingredient for the synptomatic
adj ust nent of Xﬁgwﬂ%gage to the subject to be treated. An effective anmount
of the drug is ordinarily su plled at a dosage | evel of from about 0.01
ng/ kg to about 20 ng/kg wei ght per day. Preferably, the range is
from about 0.02 20 ng/k about 10 ng/ kg of body wei ght per day, and
especially from about O. ng/ kg to about 10 ny/ kg of body wei ght per day.
The conpounds may be Oagglnlstered on areginmen of 1 to 4 tines per day.
Opti mal dosages to nistered may be readily determ ned by those
skilled in the art, 7and w || vary with the partlcular conpound used, the
node of 25 adm ni 0 @tlon t he nDde of

adm ni stration, and o ar >—Condi tion. In addition,
factors as5oci at edee;idned Wom b@tahalcaﬂdampmizlrem-cbmougudamwﬁlbutyneétadl ng
patient age, weight, diet and tinme of admnistration, will result in the
need to adjust dosages. 30 2. Conbination Therapy The di scl osed conpounds
are useful in _conbination with other therapeutic agents, including Hl
receptor ant af¥AMPI&4 H2 receptor antagonists, 42 WD 2004/ 037801

PCT/ US2003/ 033343 and neurotransmitter nodul ators such as SSRIs and
non-sel ective serotonin rea-uptake inhibitors (NSSRIs). Mthods are known
inthe art for determ ni(ngqef ective doses for

N

4-(1-Methyl-heptyl)-piperazine-1-carboxylic acid tert-butyl ester
10 Prepared from 2-octanone and piperazine-1-carboxylic acid tert-butyl
ester.
Example 5

e
()

o~
—7<o

15 4-1sopropyl-piperazine-1-carboxylic acid tert-butyl ester

Prepared from acetone and piperazine-1-carboxylic acid tert-butyl ester.
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e A b i i

t herapeutic and prophylactic purposes for the disclosed pharmaceutical 5
conpositions or the disclosed drug conbi nati ons, whether or not formulated
in the same conposition. For therapeutic purposes, the term"jointly
effective anount" as used herein, neans that anount of each active conpound
or phar mac¥®184837¥dent , al one or in conbination, that RET/E$083/43p33

bi ol ogi cal or rredi cinal response in a tissue system animl or human that
i's being sough% I?—: a researcher, veterinarian, nedical doctor or other
clinician e Q.Jdes al | evi atl on of the synptons of the disease or

di sorder being treated, For prophylactic purposes (i.e., inhibiting the
onset or progression oﬁ_aégi sorder), the term"jointly effective anmount"”
refers to that amunt—Qf ch active conpound or pharnaceutical agent,

al one or in conbina |iwo—<? that inhibits in a 15 subject the onset or
progression of a . dig er as being sought by a researcher, veterinarian,

medi cal doctor or o her cl |In| Ci 20 t e del aying of which disorder is

medi at ed, at |east -+ - I8€0f one or nore histami ne
receptors. Thus, t MR BlsoRadh dfrﬂw@ptdd@etéfr@wn@kﬂé 1qe!U8 g)dhirféthafbl (120 ndll) nor e
drugs wherein, for exanpl e lvfljeaCh drug is admnistered in an

i ndependent3y ab tGavasrddedehM KChin q:s@wwna@mtaaﬁhp reagiien mpdurgnvamt ; (b)
o) east_one kil B By oRREBRAA. ARt 7 AR BERERL s o 0RgPURer M 1S

t her ageut [ cdg_r vmln’lnyEmyl ethenhas ad@dmandsetvapeutitemtocmbesmndm \mcubmt(ga

second or additjon ugs according f e i nvention; rugs
are adnini ster éwﬂﬁ-)aﬁlhérgfﬁﬁﬂpng g{te I%QI'@WBS Bgeg HBfeh \éﬁﬁ”iug‘ Yi§i%¥hyl acti ¢
i f adm ni st er egheltRN@SmpBtinddLits H‘lﬁg@r%h'lbh&e Q4lt (4393’651% 3Glhife YHIRN

adm ni stered together. Conbi nation hree or nore drugs are anal ogously

possi bl e. AM¢thods of combination therapy include co- admnistration of a

cont enpor ancous. adnt 1 BLARF ey otentbie £ g Fnmel? 8N B sdpared iy

admi ni strati onan)élogy\m the procedure tof Feampid frosetharspeeifigd ftent-butyidaabamate3 WO
2004/ 037801 PCT/ US2003/ 033343 E. Exanpl es

Example 7

Ra
( )

15 HN
1-(1-Ethyl-propyl)-piperazine dihydrochloride

Prepared from the product of Example 2.

Example 8

[\
N
20 S\l_—)

1-Butyl-piperazine dihydrochloride

Prepared from the product of Example 3.

f
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In order to illustrate the invention, the foll ow ng exarrpl es are i ncI uded
These exanples do not Iimt the invention. They are only neant to suggest a
nmet hod of practicing the invention. Those skilled in the art may find other
5 nmet hods of practicing the invention, which are obvious to them However,

t hose nmet hoW9 249490388 ned to be within the scope of this RGREI003933343 Pr ot ocol
for Preparative Reversed-Phase HPLC G |son(r) 10 Colum: YMC-Pack ODS-A, 5
m 75x30 mm Flow rate: 25 nL/mn Detection: X = 220 & 254 nm G adi ent
(acetonitrilel 1€90. 05% tri fl uoroacetic aci d 1) 0.0 min 15%
acetonitrile/ 85% water 15 2) 20.0 min 99% acetonitril e/ 1% water Protocol for
HPLC (Rever sed- Phase) W ett Packard Series 1100 Col umm: Agilent ZORBAX(r)
Bonus RP, 5 m 4.6x low rate: | nmL/mn 20 Detection: ? = 220 & 254
nm G adi ent (aceton@l e/ wa 0.05% trifluoroacetic acid) 1) 0.0 min 1%
acetonitril e/ 99% wai 2) 20.0 NMin 99%acetonitrile/1 %water 25 Mass
spectra were obtai A i D using electrospray

i oni zation (ESI) iF ra£ine =8l0K88es as i ndi cat ed.
Thin-1ayer chromat Wéﬁ%ﬂfﬂ@ﬁtﬁ@%ﬂ( naﬁq% Werck silica gel 60 F254 2.5
cmx 7.5 c¢cm 250 pm or 0O cmx 10.0 cm 250 pm pre-coated silica gel plates.
Preparati v® thin-layer chromatography was performed using EM 30 Sci ence
silica gel 60 F254 20 cmx 20 cm 0.5 mm pre-coated plates with a 20 cmx 4
cm concent r at iExpm@ed0 NVR spectra were obtained on either a Bruker nodel
DPX400 (400 MHz) or DPX500 (500 MHz) spectroneter. The format of the 1H NMWR

(0

HN
1-Isopropyl-piperazine dihydrochioride

Prepared from the product of Example 5.
10

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)
15  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
20 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 MgSQO,, 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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44 WD 2004/ 037801 PCT/ US2003/ 033343 below is: chem cal shift in ppm down
field of the tetra nmethylsila ne reference (multiplicity, coupling constant
Jin Hz, integration). Exanple 1 ¢ci o05J O

4-sec- Butyl - pi perazi ne-1-carboxylic acid tert-butyl ester A m xture of

pi per azi neWMOW83a80¢ | i c acid tert-butyl ester (7.00 g),PEUBRNRIAREHE (3.89
g), glacial acetic acid (2.22 nL) and sodiumtriacet oxyborohydride (11.95

g) in dichloronethane (DCM 200 nlL) was stirred for 18 hat roomtenperature.
10 The reaction m xture was quenched with 1 N aqueous NaCH (80 nL) and
stirred for 2.5 hTak produnts effErampler 12 thieldjht Examplevi® were( frePardd inwas added,

and the resulti i xture s extracted with 3 00 nlL).. Extracts
Were Conbi ned NaRGYMR SR ArRPAREaAnDe 1 1 st sbaptied PREladis)  and
concentrat ed WadgativeseHdcRfodXyEieaeids, yielding the title conpound (6.28 g).
15 The products of Exanple 2 t'hrough Exanple 5 were prepared in anal ogy

with the pPocedure of Exanple 1 using the specified carbonyl conpound and
am ne. 20 Exanple 2 ~N NO O J 4-(1-Ethyl-propyl)-piperazi ne-1-carboxylic
acid tert-but Hxaeytled2 Prepared from 3-pentanone and pi perazi ne- 1-car boxylic

acid tert-butyl ester. 45
(_N>j

N
O/C ;o

4-{4-(1-Ethyl-propvyl)-piperazine-1-carbonyl}-benzaldehyde

Prepared from the product of Example 7 and 4-formylbenzoic acid.
10

Example 13

N\

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

Prepared from the product of Example 8 and 4-formybenzoic acid.
15

Example 14

4-{4-(1-Methyl-heptyi)-piperazine-1-carbonyll-benzaldehyde

Prepared from the product of Example 9 and 4-formylbenzoic acid.
20
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WD 2004/ 037801 PCT/ US2003/ 033343 Exanple 3 ci N~ O

4-Butyl - pi gerazi ne-1-carboxylic acid tert-butyl ester 5 Prepared from

but anal and pi perazine-1-carboxylic acid tert-butyl ester. Exanple 4 ~N>
NJ P-i O 7 4-(1-Methyl-heptyl)-piperazine-|-carboxylic acid tert-butyl
ester 10 Pr¥QasMa3®Bpbm 2- oct anone and pi perazi ne-| - car b@EIU2003633343
tert-butyl ester. Exanmple 5 ~-N __ ,(No \~ O 15

4- | sopropyl - pi gerazj ne- 1-carboxylic acid tert-butyl ester Prepared from
acetone and pi é?’HE':enﬁs-l -carboxylic acid tert-butyl ester. 46 WD

2004/ 037801 PCT/ US2003/ 033343 [Exanple 6 NT-\  HNJ 1-sec-Butyl -piperazine
di hvdrochl oride To a solution o he product of Exanple 1 (6.28 g) in

met hanol (120 nmL.) 5 at 5 C?aﬁw added 4 M HCI in dioxane (100 m.). The

reacti on m xture was

: C gN‘
O/ @)

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

Prepared from the product of Example 10 and 4-formylbenzoic acid.

Example 16

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

Prepared from N-methylpiperazine and 4-formylbenzoic acid.
10

Example 17

3-(4-Methyl-piperazine-1-carbonvl)-benzaldehyde

Prepared from N-methylpiperazine and 4-formylbenzoic acid.
15

Example 18

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




stirred at roomtenperature. After 24 h, the solvent was evaporated under
vacuum Ethyl ether was added and evaporated to dryness under vacuum (2 x
100 nmL). The resulting white solid was dried under vacuum for 24 h yielding
the title conpound as its dihydrochloride salt (4.93 g) as a white solid. 10
The productvO ¢04/B378Hpl e 7 t hrough Exanpl e 10 were prepaP€d/uUs?no3/easd3ogy to
the procedure of Exanple 6 fromthe specified tert-butyl carbamate. Exanple

7 15 HNJ  1-(1-Ethyl-propyl erazi ne di hvdrochl or repare romthe
product of Exanpl e Freparn Eféafﬁ%wﬁ"@prmductz@f Exampde, 10 ang :‘tfgq HJ‘}?@Z@&%&Q ochl ori de
Prepared fromthe product of Exanple 3. 47 4 WD 2004/ 037801

PCT/ US20031033343 Exanple 9 H\~ 1 -(1 -Methyl -heptyl)-pi perazi ne

di hydrochl ori dgyg rﬁﬁl pared fromthe product of Exanple 4. 5 Exanple 10 CN
HN J 0 1- Isopropy pi perazi ne di hydrochloride Prepared fromthe product of

Exanmpl e 5. —N>~\
»

5 4-Bromo-phenvl)-{4-(1-ethvil-propyl)-piperazin-1-yi}-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) propy!}-
3-ethylcarbodiimide hydrochloride (713 mg), 1-hydroxybenzotriazole hydrate
(570 mg), and N-methyl morpholine (1.64 mL). After 16 h the reaction mixture

10 was treated with 1 N NaOH (25 mL) and extracted with DCM (3 x 75 mL). The
organic layers were dried (Na2SO,), concentrated, and chromatographed on
silica gel (1-3% 2 M methanolic ammonia/DCM) to give the title compound as
white-yellow solid (630 mg).

15 Example 20

)-piperazin-1-yi}-

methanone
To a solution of the product of Example 12 (150 mg) and benzylamine
20 (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 (Na;S0Q;), concentrated, and chromatographed (2-3% 2 M methanolic
ammonia-DCM) to give the title compound as an oil (150 mg).
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Exanmple 11 ~N>-\ N~ O O 4-(4-sec-Butyl -pi perazi ne-1-carbonyl)-benzal dehyde
The product of Exanple 6 (3.2 g) and 4-fornyl benzoic acid (2.102 g) 15 were
suspended in DCM (130 m -) under nitrogen. 1-{3-

(Di net hyl am no) propyl } - 3-et hyl carbodi i m de hydrochl oride (3.96 g), 1-

hydr oxybenz@0r2p@081881 hydrate (3.06 g) and N net hyl nor phddTs20©/0a823 g) wer e
added i n sequence to the above suspension. The reaction m xture was stirred

20 washed wth 10 o R CONMER CBick: SRR B34 Ta shly7 28 ‘smlrBriTh 58800

nL), and the S&PGVﬂQQQ-I@rMnB%RB%GZHPQW(bﬁg PNER. wb%wm%@% and

concentrated under reduced pressure to the crude product (3.75 g).

Chr omat ogr aphy24d8 (fhd H)e%ﬁadé. B, Qlﬁ@'&&ggﬁ@h 2("2 5354.28 ff’étfﬂd)i@l 940.89 (m,
anmoni a/ DCM) ygﬁ ded the title conpound (2.75 g). 48 WD 2004/ 037801

PCT/ US2003/ 033 The products of Exanple 12 through Exanple 18 were
prepared irbanal ogy to the procedure of Exanple 11 using the speci fied

i [ deri t d, c i d Ex 12 ~
4 (1 B hyl - propy [} BOBLFEAH oIS 2 SFoRE S3AHRIBR ieds PEORATRA Y from t he
product of EXaﬁ?ﬁ’él@g?wﬁﬁQhé‘pfd?;léHM}eb@frEﬁn‘fplédeJsmg]@he@@%b@ chdoshyl \ ©

compounds and amines.

10 Example 21

(4-Azepan-1-yimethyl-phenyl)-{4-(1-ethvyl-propyl)-piperazin-1-yi}-

methanone
Prepared from the product of Example 12 and azepine.
15 'H NMR (400 MHz, CDCly): 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

20

phenyl}-methanone

52



4- (4-Butyl - pi perazi ne- 1- car bonyl ) - benzal dehyde Prepared fromthe product of
Exanpl e 8 and 4-fornybenzoic acid. 15 Exanple 14 N N~ OO

4-{4- (1- Met hyl - heptyl) - pi perazi ne- 1- car bonyl } - benzal dehyde Prepared from

t he product of Exanple 9 and 4-fornyl benzoic acid. 20 49 WD 2004/ 037801
PCT/ US2003/¥93%48378kample 15 r IN) N OO PCT/US2003/033343

4- (4-1sopropyl - pi perazi ne-| -carbonyl ) -benzal dehvde Prepared fromthe

product of Exanple 10 and 4-fornyl benzaoic acid. 5 anple 16 ~N> NJ O/ \
O 4- (4- Met hyl - pi pePAgRaTed fron 991191%&@51%ﬁ%eedaéeﬁngv@elspﬂewphne-

N-met hyl pi per azi ne'gngvi-(106 iR BOLE 28b9.33 4R, &RAPtE(HFS, 21, 3.52-
3.39 (m, 4H), 2.59-2.45 (m, 6H), 2.20-2.17 (m, 2H), 1.70-1.29 (m, 17H), 0.92-
0.88 (m, 6H).

Example 23

(4-Azepan-1-yimethyl-phenyl)-(4-sec-butyl-piperazin-1-yi)-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, 9H), 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-phenyi)-methanone
Prepared from the product of Example 11 and dimethylamine
hydrochloride.
'H NMR (400 MHz, CDCls): 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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0 0- 3-(4-Methyl-piperazi ne-1-carbonyl)-benzal dehvde Prepared from

N- et hyl pi perazi ne and 4-fornyl benzoic acid. 15 Exanple 18 ~N ) NJ
3-(4-1 sopropyl - pi perazi ne-1-carbonyl ) - benzal dehyde 50 WO 2004/ 037801
PCTI US2003/ 033343 Prepared fromthe product of Exanple 10 and
3-fornyl benYO 004378  Exanple 19 ~NND Br O 5 PCT/US2003/033343
(4- Brono- phenyl ) 44- (1- et hyl - propel ) - pi perazi n-1-y}-nmet hanone To a sol
of 4-bronobenzgié%@%%i€53(500 ng) and the product of Exanple 7 (710 np)

(20 mM-) was a
N- et hyl norpholine (1.64 nL). Aft

- (di et hyl am no) propyl)- 3-ethyl carbodiimde

16 h the reaction m xture 10 was

hydrochl ori de (713 ng), 1- hydroxy§§2;:tri azol e hydrate (570 ng), and
e

treated with I N NaOH (25 m -)

racted with DCM (3 x 75 nlL). The

organic layers were dried (Na2&%OX4)) concentrated, and chronat ographed

(1-3% 2 MrrethlicN nia/ DCM to give the title conpoun
white-yellow solid (63 Exanpl e 20

silica gel

U o}
(4-sec-Butyl-piperazin-1-yi)-(4-pvrrolidin-1-yimethyl-phenyl)-methanone
Prepared from the product of Example 11 and pyrrolidine.
5 'H NMR (400 MHz, CDClz): 7.38-7.29 (m, 4H), 3.74 (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:}ﬂ
10 U ’

{4-(1-Ethyl-propvi)-piperazin-1-yl}-(4-pvyrrolidin-1-yimethyl-phenyl)-

methanone
Prepared from the product of Example 12 and pyrrolidine.
'H NMR (400 MHz, CDCl3): 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

54
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NJ NH f4-(Benzvl am no-net hyl ) - phenyl }-{4- (1-ethyl - propyl ) -pi perazin-1-yl}-
nmet hanone To a sol ution of the product of Exanple 12 (150 ng) and
benzylamine 20 (0.062 m-) in DCM (5 m-) was added acetic acid (.03 nL)
and sodium triacetoxyborohydride (165 ng). After 16 h the reaction was
treated wi WO 20040378M0OH (20 nl-) and extracted w th DCM PET/RSB/PPI43 The
organic layers were dried (Na2SO4), concentrated, and chromat ographed (2-3%
2 M nethanolic any (150 ny).
51 WD 2004/ 037801 KRS (S BIAZH . 7 Ve ' 40-7.34 (m
8H), 72972§nétﬁhnéné-|) 3.85 (d J 91Hz 4H) 375(br s 2H), 3.40
(br s, 2H), 2.59-Z.45 ( 4H) , 21- 218 1 H, 1.67 (s, 1H) 1.50-1.43
(m 2H), 1.35-1. 28P(req>argd1)fronmﬂm2plod89tqfrﬁxanmlg12@n¢rmpemdm»cts of Exanple 21
t hrough Exanpl e 421 h d arrpl e

i rIRBO L COcLE LRAa P S AL B A, S5 R

20 using the specifi onyl

I(34 Azepgnf 5 yltha)t 8\30- (bhe,r@{-H)% 2{59-2 31|2€(t'rh)8H9 J2.2p32L )7 @n,p’di);zll %h%l %Sgﬂmnone
repare rom oqauc (6]
CDCIp3) 7.39- - 5‘51({?] H), éz“%ﬁggr( %ﬁéla_q?gz @Zs%(nz EBH) 3.40 (br s, 2H),

2.62-2.46 (m 8H), 2.21-2.17 (m 1 H), 1.62 (br s, 8H), 1.50-1.43 (m 2H).
1.34-1.27 (m 2H)., 0.92-0.89 (m 6H). Exanple 22 ~N

Example 28

10 ' i iperidi -methanone
Prepared from the product of Example 11 and piperidine.
'H NMR (400 MHz, CDCl,): 7.36-7.30 (m, 4H), 3.75 (br s, 2H), 3.50-
3.32 (m, 4H), 2.565-2.24 (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, CDCla): 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, = 7.4 Hz, 3H).
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ND 20 P O

{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(decahydro-isoqui nolin-2-yl nethyl)-
phenyl } - met hanone 52 WD 200 4 /0 3 780 1 PCT/US2003/ 033343 Prepared from

t he product of Exanple 12 and decahydroi soquinoline. 'H NWR %400 VHz

CDCl 3) : 7. 390R08H03748%1 4H), 3.73 (br s, 2H), 3.52 3.39 (rRCUYPH200303343 > 45 (m
6H), 2.20-2.17 (m 2H), 1.70-1.29 (m 17H), 0.92- 0.88 (m 6H). 5 Exanple 23
~N 0O (4-AZE%§H'- Ee-%mat hyl - phenyl ) - (4-sec- butyl - pi perazin-1-yl)-net hanone
Prepared from 8 oduct of Exanple 11 and azepine. 10 'H NWR (400 MHz,

cbca 3): 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), @4\1—47 (m 9H), 1.36- 1.20 (m 1 H), 0.96
(d, J =6.6, 3H, 0.89 (t, J 7.3, 3H. Exanple 24 ~N -N O 15

(4-sec-Butyl - pi perazi n- 1-yH) - ( met hyl am nonet hyl - phenyl ) - net hanone
Prepared fromthe prods anple 11 and di net hyl am ne hydrochloride. 'H
NVR (400 MHz, CDO 3y=N7.387.2D(m 4H), 3.75 (br s, 2H), 3.42 (br 20 s,
4H), 2.66-2.30 (m 5H)Y 2.22 (s, 6H), 1.58-1.46 (m 1 H), 1.34-1.20 (m 1

H, 0.95 (d, J = 6(HRutyfpipdFizin-9-y¥4NigRtHyBmiAbnet!dA-phenyl)-methanone

Prepared from the product of Example 13 and dimethylamine

5 hydrochloride.
'H NMR (400 MHz, CDCl3): 7.41-7.31 (m, 4H), 3.79 (br s, 2H), 3.43 (s,
3H), 2.5 (br s, 2H), 2.37-2.34 (m, 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 Example 31

(4-Butyl-piperazin-1-vi)-{4-{(4-trifluoromethyl-phenylamino)-methyl}-
phenyl}-methanone

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

15 phenylamine.
"H NMR (400 MHz, CDCla): 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 (brs,
2H), 2.60-2.30 (m, 6H), 1.55-1.43 (m, 2H), 1.40-1.25 (m, 2H), 0.92 (t, J=7.3
Hz, 3H).
20
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WD 2004/ 037801 PCT/ US2003/033343 Exanple 25 NJ N O
(4-sec-Butyl -piperazin-1-yl)-(4-pvrrolidin-1-yl nmethyl-phenyl)-nmet hanone
Prepared fromthe product of Exanple 11 and pyrrolidine. 5 'H NVR (400 MHz,
CDCI 3): 7.38-7.29 (m 4H), 3.74 (br s, 2H), 3.60 (s, 2H), 3.40 (br s, 2H),
2.64-2.34 (\ﬁpzwfpsm_u 81-1.70 (m 4H), 1.59-1.45 (m 1H) PCTASZ®3/03338B (m 1

, 0.94 (d, = 6.57 Hz, 3H), 0.91-0.88 (m 3H). Exanple 26 o 'N r N O 10
/N1 f4- (I t hyl - %%yl) pi perazin-1-yl)-(4-pvrrolidin-1-yl nethyl - phenyl ) -
met hanone Prepg’?/aé'éfg' t he product of Exanple 12 and pyrrolidine. 1H NVR
(400 MHz, CDCI3): 7.41-7.35 (m 4dH), 3.73-3.70 (m 4H), 3.38 15 (br s, 2H),
2.59-2.45(m 8H), 2.20-2.17 (m 1.83 (br s, 4H), 1.49-1.27 (m 4H),
0.92-0.88 (m 6H). Exanple 27 - ~/') 54 WD 2004/ 037801
PCTI US2003/ 033343 f4-(1-Et hyl 2& el)- erazin-1-yl} (4-piperid i
n- 1- vl met hyl - phenyl ) - nong—Prepared Nromthe product of Exanple 12 and
pi peridi ne. 1H NNR(4OQ4S@.G§I3) 7.40-7.34 (m 4H), 3.74 (br s, 2H),
3.53(5 5 2H) N br , 2.59-2.42 (m 8H), 2.20-2.17 (m 1 H,
1.62-1.60 (m 4H), 0-1.41 (m 4H), 1.43-1.27 (m 2H), 0.92-0.88 (m 6H).

N

{4-(1-Methvyl-heptyl)-piperazin-1-yi}-(4-morpholin-4-yimethyl-phenyl)}-

methanone
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
w
N o]
O
{4-(1-Methyl-heptyl)-piperazin-1-yi}-(4-piperidin-1-yimethyl-phenyl)-

methanone
Prepared from the product of Example 14 and piperidine.
15 'H NMR (400 MHz, CDClg): 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), 0.80-0.87 (m, 3H).

o7



Example 28 ~-N N) N 10

(4-ssec-Butyl - pi perazin-I-yl)-(4-piperadi n-1-yl net hyl - phenyl ) - met hanone
Prepared fromthe product of Exanple 11 and piperidine. '"H NVR (400 MHz,
cDA 3): 7.36-7.30 (m 4H), 3.75 (br s, 2H), 3.50- 3.32 (m 4H), 2.55-2.24
(m 9H), 1ve02004888(m 5H), 1.46-1.36 (m 2H), 1.34- 1. POT{USP003/033p43 0. 95 (d,
J =6.6 H, 3H), 0.92-0.88 (m 31-1). 15 Example 29 ~-NI / N~ / \ NH O
(4-sec-Butyl - pi perazin-1-yl)-(4-phenyl am nonet hyl - phenyl ) - net hanone
Prepared from®#@@Resdduct of Exanple 11 and aniline. 20 1H NMR (400 Mz,
CDA 3): 7.43-7.32 (m 4H), 7.15 (tt, J = 7.4, 5.4 Hz, 2H), 6.74-6.66 (m 1
H, 6.59 (dd, J = 7.6, 1.0 Hz, 2H), 4.33 , 2H), 4.2 (br s, 1 H, 3.76 (br
s, 2H), 3.41 (br s, 2H) 2.66-2. 27 (m , 1.62-1.45 (m 1 H, 1.36-1.20
(m 1H), 0.96 (d, J 6.6 Hz, 3H), O. t, J =7.4 H, 3H. 55 W

2004/ 037801 PCT/ USZOOS/ 033343 -N O

(4-Butyl - pi perazin- ¥yl )-(4- d}_%nomet hyl - phenyl ) - met hanone Prepar ed
fromthe product ofp‘@‘m& a thyl ami ne 5 hydrochl oride. 1H NWR
(400 MHz, CDCI3): 7p41- 1 (m 4H) 379(br s, 2H), 3.43 (s, 3H), 2.5 (br

65

s, 2H), 2.37-2.34 (m mgﬁ'm-pheml/_%mmj-meﬂl\vl}-

2H), 1.39-1.26 (m
phenvl}-methanone

(m

5 Prepared from the product of Example 15 and 4-trifluoromethylaniline.
'H NMR (400 MHz, CDCls): 7.41-7.36 (m, 6H), 6.62 (d, J = 8.5 Hz, 2H),
4.56-4.54 (m, 1H), 4.40 (d, J = 5.8 Hz, 2H), 3.83 (br s, 2H), 3.48 (br s, 2H),
2.80-2.77 (m, 1H), 2.63-2.50 (m, 4H), 1.08 (d, J = 6.6 Hz, 6H).

10 Example 35

(4-1sopropyl-piperazin-1-yi)-{4-{4-isopropy!-piperazin-1-yimethyi)-

phenyl}-methanone

Prepared from the product of Example 15 and the product of Example
15 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).
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10 Exanple 31 ~-N NJ FF\ NHOF

(4-Butyl - pi perazin-1-yi)-{4-{(4-trifluoronethyl-phenyl am no) - net hyl) -
phenyl } - met hanone Prepared fromthe product of Exanple 13 and
4-trifluoromethyl- 15 phenylam ne. 1H NWVR (400 MHz, CDCl 3): 7.45-7.32 (m
6H), 6.60 (WO20443806 Hz, 2H), 4.59 (t, J = 5.6 Hz, 1 HCI/US28%/083d43 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 (t, J =7.3 Hz, 3H). 20 56 WD 2004/ 037801
PCT/ US2003/ 0332¥npl le 32 N. O Q) (4-(1-Methyl-heptyl)-piperazin-|
-yl }-(4-norpholin-4-yl met hyl - phenyl ) - net hanone 5 Prepared fromthe product
of Exanple 14 and norpholine. 'H NVR_(408_MHz, CDCI3): 7.39-7.35 (m 4H),
3.76 (br s, 2H), 3.68- 3.66 (m 2HY, 52 (s, 2H), 3.46 (br s, 2H),

2.64-2.45 (m | OH), 1.51-1.47 (m \WL/H, 1.30-1.26 (m 10H), 1.02 (m 3H),
0.90-0.87 (m 3H). 10 Exa ) ~~N NO

E N (9]
)
F

(4-Butyl-piperazin-1-yl)~{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-

phenyl}-methanone

5 Prepared from the product of Example 13 and 3-
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-yh-(4-morpholin-4-yimethyl-phenyl)-methanone

Prepared from the product of Example 13 and morpholine.
15 'H NMR (400 MHz, CDCl3): 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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f4-(1- Met hyl - heptyl)-pi perazin-1-yl}-(4-piperid in-1-ylnethyl-phenyl )

met hanone

Prepared fromthe product of Exanple 14 and piperidine. 15

"H

NVR (400 MHz, CDCI3): 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 1 H)

1.33-1.28 (WO20@4987800. 97 (d, J = 6.5 Hz, 3H), 0.90-0. 87 KGHUPY3/03BI3 WD
2004/ 037801 PCT/ US2003/ 033343 Exanple 34 C) N FFNHO F
(4-1sopropyl -piperazin-1-yl)-{4-f(4-t(fluoronethyl-phenyl am no)-net hyl } -
phenyl } - met hanB¥@MBleF&par ed from the product of Exanple 15 and
4-trifluoromethylaniline. "H NVWR (400 MHz, CDCI3): 7.41-7.36 (m 6H),
(d, J = 8.5 Hz, 2H), 4.56-4.54 ( H, 4.40 (d, J = 5.8 Hz, 2H), 3.83 (br

S,

phenyl } - met hanone Prepare

2H),

Exanpl e

jﬂ ~~ ON
ti sopropyl -pi perazin-1 -yl nmethyl)-

/
(4-Isopropyl-piperazin-1-yl)-(3-morpholin-4-yimethyl-phenyl)}-methanone

Prepared from the product of Example 18 and morpholine.
5 *H NMR (400 MHz, CDCls): 7.39-7.28 (m, 4H), 3.79 (br s, 2H), 3.71 (t, J
= 4.6 Hz, 4H), 3.52 (s, 2H), 3.42 (br s, 2H), 2.76-2.70 (m, 1H), 2.60 (br s, 2H),
2.46-2.44 (m, 6H), 1.05 (d, J = 6.5 Hz, 6H).

Example 39

\_

»
A

(4-1sopropyl-piperazin-1-vi)-(3-piperidin-1-yimethyl-phenvl)-methanone

10

Prepared from the product of Example 18 and piperidine.
'H NMR (400 MHz, CDCl3): 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).

60

6. 62

3.48 (br s, 2H), 2.80- (m 1 H, 2.63-2.50 (m 4H), 1.08 (d, J
= 6.6 Hz, 6H). 10 Exanple 35 ~

(4-1sopropyl - pi perazin-1-yl) - {4\4+i
t he product of Exanple 15 and the product of
15 10. 1H IWR\(4 oCDA3): 7.37 (m 4H), 3.78 (br s, 2H),
(s, 2H), O N

3.54



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 PCT/ US2003/ 033343 Exanple 36 NJ V OF F
(4-Butyl -pi perazin-1-yl)-(4-(3-trifluoronethyl-piperidin-I -ylnethy)-
phenyl } - met hanone 5 Prepared fromthe product of Exanple 13 and 3-
trifluoromeVOHIE0Ldi ne. ' H NVR (400 MHz, CDO 3): 7. 74pCrrdsioqams3sds)
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 Exanple 37 NJ ci
(4- But yl - pi perkxgmple 40| ) - (4- mor phol i n- 4-yl et hyl - phenyl ) - met hanone Prepared
fromthe product of Exanple 13 and norpholine. 15 1H NMR (400 WMHz, CDd 3):
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, 2?—%2'44‘2'40’ (m 4H), 2.33 (t, J = 7.6 Hz,

26

X

0]

4H), 1.48-1.41 (m 2H), 1.35-1/26\m 2H), 0.89 (t, J = 7.3 Hz, 3H). 59 WO
2004/ 037801 PCT/ US2003/ 033343 mpl e 38 " NJ

(-—N
o/
(4-Isopropyl-piperazin-1-vi)-(4-morpholin-4-yimethyl-phenyl)-methanone

Prepared from the product of Example 15 and morpholine.
5 "H NMR (400 MHz, CDCls): 7.36 (s, 4H), 3.79 (br s, 2H), 3.71 (t, J = 4.7
Hz, 4H), 3.51 (s, 2H), 3.44 (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

0

(4-1sopropyl-piperazin-1-yi)-(4-piperidin-1-yimethyl-phenvi)-methanone

Prepared from the product of Example 15 and piperidine.
'H NMR (400 MHz, CDCla): 7.35 (s, 4H), 3.79 (br s, 2H), 3.48 (br s, 2H),
3.45 (br s, 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

61



o ON

(4-1sopropyl - pi perazin-1-yl)-(3-norpholin-4-vlnethvl - phenyl )- nmet hanone

Pr epar ed fromthe product of Exanple 18 and norpholine. 5 NIVR (400 VHz
Chd 3): 7. 39- 3.79 (br s, 2H), 3.71 (t, J 3. 52
(s, 2H), 3. ﬁ“g”m‘ '2.76-2.70 (m | H), 2.60 (br sPCTéFBZ"“:’/“é”A% 2. 44
(m 6H, 1.05(d J :65Hz 6H) Exarrple 39 ~-N NJ CN O 10

(4-1sopropyl - pi perag_pr B : ) , : infetflanone
Pr epar ed fromthe 0d i pl perla 200 MHz,
gIE_)DCISé 4; ?E m_et_gﬁl)g,rﬁ?%(d J =17 Hz, 1 , 3.79 (br s, 2H), 53(;)18(5
: rs rs
2 2157 (br 3 2rfresréd bnithe fbadeadt Efgw%?eﬁﬁan%@%' Feing.,
Hz, 6H). 60 WO mwmz&wmw (B33 3A@n msoe(bﬁ@ zma‘m(@ 0

' | ol h

éﬁ‘e'pZ?Eé"F’?am oS, St dorcs, y%bbé@z%%ﬁ 0525 %%?%m% hv&fg? b2 800 Wz,
CDCl 3): 7.36 2 7 7

S0 é_44 (br(?ﬁ)’giljl)é,s (§rs792|4) 23%((s ﬂ;i)i) 1?90 (gdeu -311‘7411 Zc)m Hf”é)H) $6§-1 (_54 .
Hz, 6H), 1.05 (45 (m,3H), 3.35821.28KM, ZB)arrpI e 41

Example 43

10 o
(4-Methyl-piperazin-1-yl)-(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
15 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
(NazS04), 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
20 HClin 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).

25 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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"NJ I-No 10

(4-1sopropyl - pi perazin-1-vl)-(4-piperidin-1-vlnethvl-phenyl)-nethanone
Prepared fromthe product of Exanple 15 and piperidine. 1H NVMR (400 MHz,
CDCl3): 7.35 (s, 4H), 3.79 (br s, 2H), 3.48 (br s, 2H), 3.45 (br s, 2H),
2.72 (m 1‘)192002/057901(br S, 2H), 2.45 (br s, 2H), 2.38 (BCTAIS200B{P33343%5
1.60-1.55 (m 4H), 148140(m 2H), 1.06 (d, J = 6.3 Hz, 6H). Exanple 42
CN 0 61 WD 20 4/ 0317801 PCT/ US2003/ 033343

{3-(4-Benzvl - pé) 8i44- 1- yl net hyl') - phenyl } - (4- net hyl - pi perazin-1-vi) -

met hanone Prepared fromthe product of Exanple 17 and 4-benzyl pi peridine. 1H
NVMR (400 MHz, CDCI3): 7.37-7.10 (m 9H) 80 (br s, 2H), 3.48 (s, 5 2H),
3.41 (br s, 2H), 2.87-2.79 (m 2H) = 7.0 Hz, 2H), 2.47 (br s,
2H), 2.33 (br s, 2Hfg R.32 (s, § (ddd J=11.7, 11.7, 2.2 Hz, 2H),
1.63- 1.45 (m 3H)F.35-123 Example 43 NJ N ~N O 10 0J

(4- Met hyl - pt perazi n- 1- %—c@e@n 4-yl met hyl - phenyl ) - met hanone

di hydrochloride To t he product of Example 16 (60 ng) and

nor pholine (0.025 m -~=Nn DCM (5 m-) was added acetic acid (0.015 rrL) and

ts ?g;? (rand \}MS,[ LHI acet %XQ&&SQW&;')&%Z&?EVW% j(4'%nﬁuorometlji]vl tpr\}reldlngﬁglta'm(?rq]o)

methll}ghenvl}-methanone dihydrochloride

5 Prepared from the product of Example 15 and 4-trifluoromethyl-pyridin-
2-ylamine,
'H NMR (400 MHz, CD30D): 8.08-8.06 (m, 1H), 7.58-7.45 (m, 4H),
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).
10 '

Example 45

{4-(1-Ethyl-propyl)-piperazin-1-yi}-(4-phenylaminomethyl-phenyl)-
methanone dihydrochloride
15 Prepared from the product of Example 12 and aniline.
'H NMR (400 MHz, CD3SOCDs): 7.76-7.63 (m, 4H), 7.53-7.41 (it, 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).
20
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NaOH (10nmL) and extracted with DCM (3 x 20 nL). Organic layers were dried
(Na2SO™4), concentrated under reduced pressure, and chronmat ographed on
silica gel (4%2 M net hanol i ¢ amoni a/ DCM) to give the free base product.

This materi h {werted into the di hydrochl oride using nethanol and 2 M
20 HCl in e orma white solid (35 ng). 1H NWR ( A6 W00 BE ) . 7. 71
(d, J = 7.8 Hz, 7.62 (d, J =8.1 Hz, 2H), 4.45 (s, 2H), 4.07-4.03 (m

2H), 3.88-3. 86%’%“‘)%4?) 3.80 (t, J =11.6 Hz, 2Hy, 3.62-3.39 (m 6H),
3.27-3.17 (m 6 (s, 3H). 25 The products of Exanple 44 through

Exanpl e 62 were prepared in arakogy to the procedure of Exanple 43 using
t he specified carbonyl corrpouz:‘s\—agd am nes. 62 WO 2004/037801

PCT/ US2003/ 033343 Exanpl e 44 N-NF ~~NHO N

(4-1sopropyl -pi gerazin-1-vl)- { 4- trlfluororrethyl pyri di n- 2-y4am no) -

met hyl ) - phenyl ) - met hanong s\ chI oride 5 Prepared fromthe product of
Exanple 15 and 4-trif --@ﬂ ! -pyridin- 2-ylamne. 1H NVR (400 MVHz,
CD3CD): 8.08-8.06 (mmN 1H), 7.58-7.45 (m 4H), 7.39-7.35 (m | H, 7.14-7.10
(m | H, 4.76-4.70 (Fn 3.58 (br s, 6H), 3.25- 3.23 (m 2H), 1.41-1.30
(m 7H). 10 Exanpl €(44§imei‘hylah\inomethvl-pherylkm-ﬂ-ethvl-propvl)—piperazin-1-vl}-

methanone dihydrochloride

5 Prepared from the product of Example 12 and dimethylamine
hydrochloride.
'H NMR (400 MHz, CD30D): 7.78-7.44 (m, 4H), 4.52 (br s, 1H), 4.32-
4.25 (m, 2H), 3.83-3.58 (m, 2H), 3.23-2.93 (m, 4H), 2.78-2.55 (m, 6H), 2.54-
2.35 (m, 2H), 2.00-1.71 (m, 2H), 1.70-1.47 (m, 2H), 1.05-0.77 (m, 6H).
10

Example 47

{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-{(4-trifluoromethyl-phenylamino)-

methyl}-phenvl}-methanone dihydrochloride

15 Prepared from the product of Example 12 and 4-trifluoromethylaniline.
'H NMR (400 MHz, CD3;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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) \~NHO
{4-(1-Et hyl -propyl)--pi perazin-1-yl}-(4-phenyl am nonet hyl - phenyl ) - net hanone
di hydrochl oride 15 Prepared fromthe product of Exanple 12 and ani I [ ne ' H

NI\/R(4OO ): 776763(m4H) 7.53-7.41 (tt
7, 03%02%%?%)3 , 6.92 (dd, J = 7.6, 1.1 ﬁf‘“‘%“’"?%ﬁ (s 1

H), 466(br S, 447(br s, Il H, 4.05 (br s, 2H), 3.70 (br s, 2H),
2.90 (br s, ZEQ g (br s, 2H), 1.84-1.70 (m 2H), 1.68-1.55 (m 2H) ,
1.30-1. 20 (m I—3 20 63 WD 2004/ 037801 PCT/ US2003/ 033343 Exanple 46 -N

nmet hanone di hydrochl oride 5 Prepar fromthe product of Exanple 12 and

di met hyl am ne hydrochl ori de. 400 MHz, CD3QD): 7.78-7.44 (m 4H),
4.52 (br s, I H, 4.32- 425(@ 3.83-3.58 (m 211), 3.23-2.93 (m
411), 278255(m 6H) (m 2H), 2.00-1.71 (m 211), 1.70-1.47
(m 211), 1.05-0.77 ( Exarrple47NN~FF~~NHOF

(D

(o)

N~ -N O (4-D net hyl am nonet hyl -ﬁﬂ{)-{4-(l-et hyl - propyl ) - pi perazin-1-yl}-

{4-(1-Ethyl-propyl}-piperazin-1-yl}-(4-morpholin-4-yimethyl-phenyl)-

methanone dihydrochloride

5 Prepared from the product of Example 12 and morpholine.
'H NMR (400 MHz, dmso-dg): 7.74 (d, J = 8.1 Hz, 2H), 7.55 (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).
10
Example 49
e
W
F N : 0
F—>~Q
F
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-
ylmethyl)-phenyl}-methanone dihydrochloride
15 Prepared from the product of Example 12 and 3-
trifluoromethyipiperidine.
'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).
20
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f4-(1-Ethyl -propel)-piperazin-1-yl}-(4-((4-t(fluoronethyl-phenyl am no) -

net hyl } - phenyl } - met hanone di hydrochl ori de 15 Prepared fromthe product of
Exanpl e 12 and 4 trifluoronethyl aniline. 'H NWR (400 MHz, CD30D): 7.56-7.12
(m 6H), 6.69- 211), 4.81 (s, 2H), 4.47- 3.37-3.03 (m
8H), 1.97- 1“%%32"{’44?37 , 1.13-0.89 (m 6H). 64 \/\0200413@%{8 20037033343
PCT/U82003/033343 Example 48 -N\  ci

{4-(1-Ethyl - )lejnh péd)eram n-1-yl } - (4-nor phol i n-4-yl et hyl - phenyl ) -

met hanone di hy roc Ee oride 5 Prepared fromthe product of Exanple 12 and

nmor phol i ne. 1H NMR (400 MHz, dnso-d5): 74 (d, J 8.1 Hz, 2H), 7.55 (d, J
=81 Hz, 2H, 4.36 (d, J = 4.8 Hz, )-L}—A)4 00- 3. 67 (m 10H) 3.52-3.41 (m
2H), 3.25- 3.18 (m 2H), 3. 11 2.99 1.97-1.80 (m 2H), 1.69-1.52 (m
2H), 0.96 (t, J = 7.58 Hz, 6H).1Exrrp|e49N>|\L]OF

f4-(1-Ethyl -propyl)-pi perazin, | '} -(3-trifluoronethyl -piperidin-1-

ymnet hyl ) - phenyl } - net hanone /e oc\nl ori de 15 Prepared fromthe product of
Exanpl e 12 and 3- trkfl met pi Peridine. 'H NWVR (400 MHz, CD3QOD): 7.72
(d, J =8.1 Hz, 2H)F77%4 (d, J = 7.8, 2H), 4.87 (s, 2H), 4.50-4.40 (m
2H), 3.75-3.41 (m 8H), 3720-2.84 (m 4H),

(4-sec-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-yimethyl)-

\V

phenvil-methanone dihydrochloride

5 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).
10

Example 51

(4-sec-Butyl-piperazin-1-yi)-(4-morpholin-4-ylmethyl-phenyl}-methanone
dihydrochloride
15 Prepared from the product of Exampie 11 and morpholine.
"H NMR (400 MHz, CD3OD): 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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2.09 (m 2H), 2.00-1.50 (m 6H), 1.12-1.02 (m 6H). 20 65 WD 2004/ 037801
PCTI US2003/ 033343 Exanple 50 Nf CN'I F ~M / \ O Fes-{ )

(4-sec-Butyl -piperazin-1-yl)-(4-(3-trifluoronethyl-piperidin-1-ylnmethyl)-
phenyl } - et n | hydrochl oride 5 Prepared fromthe product of Exanple 11
and 3- tri fmﬁ’fi‘ﬁ%‘g)ﬁ’& pi peridine. 1H NVR (400 MHz, CD3ODJCT/¥SHeIQ3p435 - g 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 %?g %ﬁ-z.ge (m 5H), 2.17-2.00 (br m 2H), 1.97-1.54 (m
4H), 1.50-1.25°(AI"P5H% 1.10-0.98 (m 3H). 10 Exanple 51 N O ci

(4-sec-Butyl -pi perazin- | -vl)-(4-norpholi n-4-yl nmet hyl - phenyl ) - net hanone
di hydrochl oride 15 Prepared fromthe prod of Exanple 11 and nor pholi ne.
"H NWVR (400 MHz, CD30D): 7.71-7.62 (m , 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\/—_?\S) WO 2004/ 037801 PCTI US2003/ 033343
F
F%NH 0
F N=

(4-lsopropyl-piperazin-1-yl)-{4-{(6-trifluoromethyl-pyridin-3-ylamino)-

methyl}-phenyl}-methanone dihydrochloride

5 Prepared from the product of Example 15 and 6-trifluoromethyl-pyridin-
3-ylamine.
'H NMR (400 MHz, CD;OD): 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).

10
Example 53
e
w
m-@w : ;o
—N
{4-{(5-Chloro-pyridin-2-ylamino)-methyl}-phenyl}-(4-isopropyl-piperazin-
1-yl)-methanone dihydrochloride
15 Prepared from the product of Example 15 and 5-chloro-pyridin-2-
ylamine.
'H NMR (400 MHz, CD3;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 (br s, 2H), 2.72 (m, 1H), 2.58-2.44 (m, 4H), 1.04 (d, J =
20 6.6 Hz, 6H).
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Exanmple 52 ~N) NJ F NHO Fe~F N

(4-1sopropyl -piperazin-1-yl)-{4-{(6-trifluoronethyl-pyridin-3-ylam no)-

net hyl } - phenyl ) - met hanone di hydrochl oride 5 Prepared fromthe product of
Exanpl e 15 and 6-trifluoronethyl-pyridin- 3-ylam ne. {& 00_IHz,
CD30D): 8. M02004/8378¢% 1H), 7.81-7.74 (m 1H), 7.53-7. 48CF’H1.52 §P333Y% 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). Ex%;g}}"g ~N> NJ C- 2~NHON {4- f
(5-Chl or o- pvyi di n- am no) - met hyl ) - phenyl ) - (4-i sopr opyl - pi per azi n-

1-yl)-met hanone di hydrochloride 15 Prepared fromthe product of Exanple 15
and 5-chl oro-pyridin-2- ylam ne~—N H NVR (400 MHz, CD30D): 8.04 (d, J = 2.5
Hz, 1H), 7.38-7.33(m 5H) 632 Xd, J =88 Hz, 1 H, 505 ((t, J=5.6 Hz,

H, 4.52 (d, J = 6. H,N-4.78 (br s, 2H), 3.43 (br s, 2H), 2.72 (m
H, 2.58-2.44 (m 4 @ L J = 2066 H, 6H. 67 WO 2004/ 037801
CT/ US2003/ 033343 <:N) o

(4-Methvyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenvl)}-methanone

1
1
P

dihydrochloride

5 Prepared from the product of Example 16 and piperidine.
'H NMR (400 MHz, CD30D): 7.68-7.60 (m, 4H), 4.36 (s, 2H), 3.73 (br 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), 1.53 (br s, 1H).

10 Example 55

N
F
F%—@NH C ;o
F =N
(4-1sopropyl-piperazin-1-vl)-{4-{(5-trifuoromethyl-pyridin-2-ylamino)-

methyl}-phenyl}-methanone dihydrochloride

Prepared from the product of Example 15 and 5-trifluoromethyl-pyridin-
15 2-ylamine.
'H NMR (400 MHz, CD30D): 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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Exanple 54 NJ N O O (4- Mt hyl - pi perazin-|
-yl)-(4-piperidin-1-yl nmethyl-phenyl)-nmethanone dihvdrochloride 5 Prepared
fromthe product of Exanple 16 and piperidine. "H NVR (400 WMHz, CD30D):
7.68-7.60 (m 4H), 4.36 (s, 2H), 3.73 (br s, 2H), 3.52-3.46 (m 4H), 3.25
(br s, 4H) ,we.20®/03t801s, 2H), 2.87 (s, 3H), 1.94-1.82 (mcrat$o03hsssss (br s, 1
H. 10 Exanple 55 ~N / NJ F F NH O F N (4-1sopropyl -pi perazin-|
-yl)-{4-{(5-trifluoronethyl-pyridin-2-ylam no)- methyl}-phenyl}-nmethanone
di hvdr ochl ori dexarm@&bed from the product of Exanple 15 and
5-trifluoronethyl-pyridin- 15 2-ylamne. 'H NWVR (400 Mz, CD3CD): 8.31 (s, 1
H, 812 (d, J = 8.3 Hz, 1 H, 7.57 s, 4H), 7.24 (d, J = 9.6 Hz, 1H), 4.75
(s, 2H), 3.60-3.46 (m 6H), 3.24-3.21N(m' 2H), 1.41-1.40 (m 7H). 68 WO
2004/ 037801 PCT/ US2003/ 033343 Exagfp—j 56 N F

yf

I
(4-1sopropyl - pi perazin-1-yl)-{4-(3-41¥/fl uoronethyl -pi peridin-I -ylmethyl)-
phenyl } - met hanone di hydr oc
E N o

eal

(4-Isopropvi-piperazin-1-yi)-{4-(3-trifluocromethyi-piperidin-1-ylmethyl)-

phenyi}-methanone dihydrochloride

5 Prepared from the product of Example 15 and 3-trifluoromethyl-
piperidine.
'H NMR (400 MHz, CD30D): 7.74-7.64 (m, 4H), 4.88 (s, 2H), 4.52-4.41
(rm, 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

N
N : 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, CDs0D): 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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5 Prepared fromthe product of Exanple 15 and 3-trifluoronethyl- piperidine.
1H NWVR (400 MHz, CD3OD): 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 Exanple 57
NJ NO WO 2004/037801 PCT/US2003/033343

(4- D et hyl am nonet hyl - phenyl ) - (4-i sopropyl - pi perazi n-1-yl) - nmet hanone

di hydrochl oride 15 Prepared fromthe product of Exanple 15 and

di et hyl am ne. EXPTRRR 34100 Mz, cosoo): 7.70-7.64 (m 4H), 4.42 (s, 2H),
3.61-3.57 (m 6H), 3.25-3.22 (m 6 1 42 1.30 (m 13H). 69 WD 2004/ 037801
PCT/ US20031033343 Exanple 58 ~N N-

{4- (Benzyl am no- et hyl ) - phenyl } - (4- ﬁopropyl pi perazi n-1-yl)-net hanone

di hvdrochloride 5 Prepared fromt oduct of Exanple 15 and benzyl anm ne.

'H NMR (400 MHz, CD3OD): 7.67- 43N 4.33 (s, 2H) 4.29 (s, 2H),
3.61-3.56 (m 6H), 3.26-3. 1. 42 1.41 (d, J = 6.6 Hz, 7H).

Exanple 59 C) N ~ 6_@1 o

{4-(Benzylamino-methyl)-phenyl}-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochioride
5 Prepared from the product of Example 15 and benzylamine.
'H NMR (400 MHz, CD;0D): 7.67-7.43 (m, 9H), 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

dihydrochloride

Prepared from the product of Example 15 and aniline.
'H NMR (400 MHz, CD;0D): 7.57-7.54 (m, 7H), 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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10 (4-1sopropyl -pigerazin-1-yl)-(4-phenyl am nonet hyl - phenyl ) - net hanone

di hydrochl ori de Prepared fromthe product of Exanple 15 and aniline. 1H NMR
(400 MHz, CD30D): 7.57-7.54 (m 7H), 7.47-7.44 (m 2H), 4.69 15 (s, 2H),
362352(m 6H), 3.25-3.19 (m 2H), 1.42-1.41 (d, J = 6.6 Hz, 7H).

Exanpl e 60 WO 200408789 WD 2004/ 037801 PCT/ US2003/ 033343 PCT/US2003/033343

(4- Azepan-| - vl net hvl - phenyl ) - (4 | sopropyl - pi perazi n-1-vi)-mnmethanone

di hydr ochl ori de Preﬂ
(400 MHz, CD30D): A v _ ;
4.43 (s, 2H), &h@pahléﬁdém 8H) 3. 23 3.20 (m 4H) , 1. 97 1 90 (m 4H)
1.79-1.73 (m 4 1.42 61 NJ N UN O 10
(4-1 sopropyl - pi peré%’ieﬁafe—dyﬁr?m(theﬁiﬁdr”ﬁ P&’Fﬁrﬂp@ﬁ)&érﬁ?z | ) - met hanone

di hydrochl ori de Prt h u I ryQlaidine. 1H
VR (400 M. CDBOD‘FPRMF@' ogﬂth €D8439§i ‘?"6938 E&Wl-l%( éﬁ)af‘ésgé( J 813' e
4.46 (s, 28, Bz&H)34EAB((sn?H$13QQ348(2682%'])252&1320,&01,4E|)2”|292-11®(nn4|r2)—|)

2.06-2.03 (m £8h.4 3347, 4H), 14z 1%8%d G = g6z, RGP © 62~

Example 61

10  (4-isopropyl-piperazin-1-yi)-(4-pyrrolidin-1-yimethyl-phenyl)-methanone

dihydrochloride
Prepared from the product of Example 15 and pyrrolidine.
'H NMR (400 MHz, CD3;OD): 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 (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 :



NJ -NO

(4- Di et hyl am nonet hyl - phenyl ) - (4-i sopropyl - pi perazi n-1-yl)-nmet hanone 20

di hvdrochl ori de Prepared fromthe product of Exanple 15 and di net hyl am ne
hydr ochl ori de. 1H NVMR (400 MHz, CD30D): 7.66 (br s, 4H), 4.40 (s, 2H),

3. 65- 3. 54 (W 2004p§78013, 26-3. 20 (m 4H), 2.89 (br s, 6H), PCTAH2008033343= 6.6 Hz,
7H). 71 WD 2004/037801 PCT/ US2003/033343 Exanmple 63 NJ 700

4- Cycl ohexyl - pi perazi ne-1-carboxylic acid tert-butyl ester 5 Prepared in
anal ogy to Exanple 1 from pi perazi ne-1-carboxylic acid tert- butyl ester and
cycl ohexanonea%)_j;ﬁ%tigi 64 Q OCN ND 10 1 -Cycl ohexyl - pi perazi ne

di hydrochl ori ‘ pared in analogy to Exanple 6 fromthe product of

Exanpl e 63. Exanple 65 (1 OHC O 15

4- (4- Cycl ohexyl - pi perazi ne- ar bonyl ) - benzal dehyde Prepared in analogy to
Exanple 11 fromthe pr oduch of Exanpl e 64.

()
A

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 dihydrochioride

Prepared in analogy to Example 6 from the product of Example 63.

Example 65

15 4-(4-Cyclohexyl-piperazine-1-carbonvi)-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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The products of Exanple 66 through Exanple 72 were prepared in analogy to
the procedure of Exanple 20 fromthe specified carbonyl 20 conpounds and
am nes. 72 WD 2004/ 037801 PCTI US2003/ 033343 Exanple 66 NJ Nr--N O

(4- Cycl ohexyl - pi perazi n-1-yl)- (4-pi peridin-1-yi met hyl - phenyl ) - met hanone
Prepared fr¥h20M@3Bpbduct of Exanpl e 65 and pi peri di ne. PET/US2008/6333400 MHz,
CDCl3): 7.35 (s, 4H), 3.78 (br s, 2H), 3.48 (s, 2H), 3.44 (br s, 2H),
2.64-2.51 (m 4H), 2.37 (br s, 2H), 2.30-2.29 (m 2H), 1.86-1.80 (m 4H),
1.65-1.55 (m Example6@s5.-1 44 (m 2H), 1.24-1.19 (m 4H). Exanple 67 ~N NJ

~N O 10 "Si
(4-1sopropyl -piperazin-1-yl)-(4-t q@u phol i n-4-yl nmet hyl - phenyl )- net hanone
Prepared fromthe product of Exanpte’/ 15 and thionorpholine. 'H NVR (400 MHz,

CDCI3): 7.40-7.30 (m 4H), 3.90,3N68 (br m 2H), 15 3.53 (s, 2H), 3.49-3.37

(br m 2H), 2.81-2.63 (m 9H), 2?3252 (br m 2H), 2.51-2.35 (br m 2H),

1.05 (d, J = 6.5 Hz, 6/%0_@1\2‘1 04/ 037801 PCTI US2003/ 033343 Exanple 68 ~N
N

»

(4-Cyclohexyl-piperazin-1-vyi)-(4-piperidin-1-yimethyl-phenyl)-methanone

Prepared from the product of Example 65 and piperidine.
5 'H NMR (400 MHz, CDCla): 7.35 (s, 4H), 3.78 (br s, 2H), 3.48 (s, 2H),
4§.44 (brs, 2H), 2.64-2.51 (m, 4H), 2.37 (br s, 2H), 2.30-2.29 (m, 2H), 1.86-1.8(
(m, 4H), 1.65-1.55 (m, 7H), 1.45-1.44 (m, 2H), 1.24-1.19 (m, 4H).

Example 67

10 S
(4-1sopropyl-piperazin-1-vi)-(4-thiomorpholin-4-yimethyl-phenvi)-

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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No O

(4-1sopropyl -pi perazin-1-vl)-(4-(((2-nmethoxy-ethyl)-propel -am nol - net hyl } -

phenyl ) -met hanone 5 Prepared fromthe product of Exanple 15 and

(2-met hoxy-eth I)-Qropyl- amne. "H NWR (500 MHz, CDCI3): 7.41-7.34 (m 4H),
3.79 (br s,“ﬁ%%? 3743 (s, 2H), 3.51-3.46 (m 4H), 3.32 PGI/USA0N3/0338436- 2. 71

(m 1H), 2.69-2.65 (m 2H), 2.53 (br s, 2H), 2.46-2.43 (m 4H), 1.67 (br s,

I H, 1.53-1.46 (m , 1.06 (d, J 10 = 6.5 Hz, 6H), .868 (t, J = 7.3 Hz,
3H). Exanple 6&@@2@@0 ~ 0
(4- ((Ethvl - (2- et hoxy-ethyl)-am nol \ret hyl } - phenyl ) - (4-1 sopropyl - 15

pi per azi n-1-vl)-net hanone Prepared f t he product of Exanple 15 and
(2- met hoxy- et hyl ) -ethyl - am ne. MR (400 MHz, CDCI3): 7.42-7.31 (m 4H),
3.79 (br s, 2H), 3.70 (s, 2H), 53:3.45 (m 4H), 3.33 (s, 3H), 2.76-2.71
(m 1H), 2.69-2.67 (m 2H), 2.80-2.56 (m 4H), 2.46 (s, 2H), 1.62 (br s,
1H, 1.11-1.01 (m 8H). 41037801 PCT/ US2003/ 033343 Exanple 70 ~N
N HN O ~0) J _/‘_’}

/o

(4-Isopropyl-piperazin-1-yl)-(4-{[(2-methoxy-ethy|)-propyl-amino]-methyl}-

phenyl)-methanone
5 Prepared from the product of Example 15 and (2-methoxy-ethyl)-propyl-

amine.
"H NMR (500 MHz, CDCl3): 7.41-7.34 (m, 4H), 3.79 (br s, 2H), 3.65 (s,
2H), 3.51-3.46 (m, 4H), 3.32 (s, 3H), 2.76-2.71 (m, 1H), 2.69-2.65 (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
10  =6.5 Hz, 6H), .868 (t, J = 7.3 Hz, 3H).

Example 69

(4-{[Ethyl-(2-methoxy-ethyl)-amino}l-methyl}-phenvi)-(4-isopropyl-

15 piperazin-1-yi)-methanone
Prepared from the product of Example 15 and (2-methoxy-ethyl)-ethyl-

amine.
TH NMR (400 MHz, CDCl3): 7.42-7.31 (m, 4H), 3.79 (br s, 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),
20 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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(4-1sopropyl - pi perazi n-1-yl - (4-f(2-nmet hoxy-et hyl am no) - net hyl ] - phenyl } -

nmet hanone 5 Prepared fromthe product of Exanple 15 and

(2-nmet hoxy-ethyl)-amne. '"H NW (400 MHz, CDCI3): 7.36 (m 4H), 3.84 (s,

2H), 3.75 ( 3.53-3.51 (m 2H), 3.42 (br s, 2 3.62 (s, 3H),

2.81-2.79 (%622%0?%?77-2.74 (m | H, 2.62 (br s, 2H)!4‘)CE/‘Z§Z°‘PB’S33§? 2H)

1.70 (br s, 1 H, 1.05 (d, J = 6.5 Hz, 6H. 10 Exanple 71 CN N NH O N

(4-1sopropyl - ptpe ia-1 -yl)-(4-(pyridin-2-ylam nonet hyl ) -phenyl ] -

met hanone 15 )&gﬁa@é‘g@fromthe product of Exanple of 15 and 2-am nopyri di ne.

"H NVR (400 MHz, CDCl3): 8.16-8.1060(m 1 H), 7.46-7.36 (m 5H), 6.65- 6.59
%(

(m 1 H, 6.42-6.36 (m 1 H, 504 (t, J =6.1 H, 1 H, 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 1 H),
2.69-2.54 (br m 2H), 2.53-2. 3¢ r m 2H), 1.07 (d, J = 6.6 Hz, 6H). 20 75
WO 20 0 4/0 3 780 1 PCT/ 033343 Exanple 72 ~N NJ ~NH O

(4-1sopropyl - pi perazigyf | /) - B- [ (2- met hoxy- 1- net hyl - et hyl am no) -

met hyl ] - phenyl } - et ha—?one 5 Prepared fromthe product of exanple 15 and

2- met hoxy- 1- net hyl -/o

(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyi]-phenyl}-

methanone
5 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 (brs, 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,

6H).
10
| Example 71
e
w
@—NH o]
=N
(4-1sopropyl-piperazin-1-yl)-[4-~(pyridin-2-ylaminomethyl)-phenyi]-
methanone _
15 Prepared from the product of Example of 15 and 2-aminopyridine.

"H NMR (400 MHz, CDCls): 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).
20
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ethylam ne. 'H NWR (500 MHz, CDCI3): 7.35-7.38 (m 4H), 3.89 (d, J =13.3, 1
H, 3.82-3.75 (m 3H), 3.45 (br s, 2H), 3.43-3.32 (m 4H), 3.28-3.25 (m |
H, 2.96- 2.92 (m 1 H), 2.75-2.58 (m 1 H), 2.65-2.20 (m 5H), 1.06-1.04
(m 9H). 10 BIOLOGd CAL METHODS In Vitro Transfection of cells with human
hi st am ne r ¥O90413780% A 10 cmtissue culture di sh with aPCEH$20080383480Nn0! ayer
of SK-N-MC cells was split two days prior to transfection. Using sterile
techni que the nedia was renoved and the cells were detached fromthe dish
by the additi dexapPleddnsin. One fifth of the cells were then placed onto a
new 10 cmdish. Cells were grown inya 37 Cincubator with 5% C>2 in M ni nal
Essential Media Eagle with 20 10% Fet\>a-|- Bovi ne Serum After two days cells
wer e approxi mately 80% confl uent. ese were renoved fromthe dish with
trypsin and pelleted in a clinic4l ntrifuge. The pellet was then
re-suspended in 400 L conpl ef pira and transferred to an el ectroporation
cuvette with a 0.4 ;Qn ap the el ectrodes. One m crogram of
supercoil ed H3 recepto NBINA Was aﬂded to 25 the cells and m xed. The

vol tage for the el ectroporatlon was set at 0.25 kV, the capacitance was set
at 960 F. After el ddils Viperazine! -yle{4-§ 2woethory1trnethyl-athylamifolsl. conpl et e
medi a and pl ated,,opt o four cm di shes. Because of the variability in the
ef ficiency of @?@H@M@%ﬁgﬂ%r different concentrations of «cells were
plated. Thesratios F!I‘é dredefem the ﬁﬂ)du&t dfQaxahiple 18idnd 2-hretheyR 1-ﬁ€tﬁh¥]0f 76 WO
2004/ 037801 PCT] US200 /033343 e cells being added to the fourth dish. The
cells were al |¥AEAMIRL-r ecover for 24 h before adding the selection nedia
(conplete nmedia wit! A taer a L yzed for
surviving col oni es glfmc)@i ?fo@tMB?‘%ﬁbl) ?357%?('?‘3% ﬁeg@gl%\ﬁngs?\?\e e used.
Cell's from i nd3.82uEd (ropBid)idedd Greed),iBs43-3132d mardH )t 8 283125 Sk, MHYR2.864 | s

were used becaygs [ nGy,) 6 Y8 5 58 (m, 1H), 2.65-2.20 (m, 5H), 1.06-1.04 (m, OH).

10
BIOLOGICAL METHODS
In Vitro
Transfection of cells with human histamine receptor
15 A 10 cm tissue culture dish with a confluent monolayer of SK-N-MC cells

was split two days prior to transfection. Using sterile technique the media was
removed and the cells were detached from the dish by the addition of 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
20 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 Hi receptor cDNA was added to
25 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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efficient coupling for inhibition of adenylate cyclase. The cl ones that gave
the nost robust inhibition of adenylate cyclase in response to histam ne
were used for further study. 10 {3H}-N-nethyl hi stami ne binding Cell pellets
from histam ne H3 receptor-expressing SK-N-MC cells were honogenized in 20
mM Tr i sHCI /W0 200408BEITA. Supernatants froman 800 g spi PCRAIS2003/0833€ct ed,
recentrifuged at 30,000 g for 30 mn. Pellets were re- honobgenized in 50 mM
Tris/5 mM EDTA (pH 7.4). Menbranes were 15 incubated with 0.8 nM

{ 3H} - N- net hy| Heeellsibaingaddediathe fowth disbngbernels were allowed to eacoyer for and

neneo %00y P Reipta 2ddihi ik Seietiornbadl Eaelel lecld e BD0 R, °5Lf T er

Fi l telr_s vv_egI e ¢41£891i ,lo.&té_dwdb?s éitsﬁ‘ess;‘mrﬁr'()@hhialy@é_d;c msam}ém@bbloamddfimens.goun: ﬁdlo
on a | | I NtlI atl on.cC nter. n- eclTlC | In wa erin W

M 20 hi stani nDishesevilwelrisolated Gaioaiesareriusedd Geds 8@ Mdigual 6plogiss pM and a

|1 9and congentghb splhtbd hd 165toAOBKONIACERIEIR: died bieod RerTibgnKL=(1 CS0U(1 +

({L}/ (Kd)) K1 values for exenplary conpounds of the invention~are listed in
the table belefigiertxouplingfivy inBibitign erarg)enyme gyaases blae clones tiatgave tite 22 2.0

(X K, (o e mphigofaseipiEedase BESonds b psiafine Hérk'dsea = ©

for further study.

10 {*H}-N-methylhistamine binding
Cell pellets from histamine Hj receptor-expressing SK-N-MC cells were
homogenized in 20 mM TrisHCI/0.5 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-methylhistamine 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 Ky of 800 pM and a
ligand concentration ({L}) of 800 pM according to the formula:
Ki=(1Cs0)/(1 + ({L}(Ka))
Ki values for exemplary compounds of the invention are listed in the

table below:
EX | Ki(nM) | EX | Ki(nM)
20 | 20 45 54
21 | 20 46 2.0
22 | 20 47 81
23 | 09 48 1
24 | 15 49 4
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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 3518 60 1.0 36 12 61 1.0 37 9 62 5.0 38 180 66 1
39 35 67 2 40 3.068 2 41 0.7 69 3 42 800 70 2 43 22 71 4 44 85 72 3
78 WO 2004/ 037801 PCTI US2003/ 033343 F. O her Enbodi nents The features and

advant ages P U@ ention will be apparent to one of PSAHSAWPPRK 11 in
vi ew of the discussion, exanples, enbodinents, and clains relating to the

i nvention. The invention als enmptates—vartatiogns—and 5 adapt ati ons,
based on the disclosure he_reorézz&!ﬁ_e Wing tB& ke)Ki{@Midres and  advant ages
of the invention, and w t hi npt+he—abiltips—of—ophe—of—odinary skill. 79 WO
2004/ 037801 PCT/ US2003/ 033348 25Mjat 1.8 c| ai 6@d i|s: 3@ Ajconposition
conprising a conpound of forpula (1): 1 Rl

26 0.9 51 2

27 0.4 52 14

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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CH2 Xn XRz R3 45 (I) wherein R is G _10 alkyl, C3.8 al kenyl, C3a
cycl oal kyl, (C3_3 cycloalkyl)Cl 6 alkyl, (C3.3 cycloalkyl)C3.8 al kenyl, or
(C14 al kyl carbonyl)Cl e alkyl; nis | or 2; 10 XisOorS; one of R2, R3 and
R4 is G and the other two independently are hydrogen, fluoro, chloro,
brono, nitr¥O020M4{08780br onet hyl , nethyl, or G _3al koxy; @cIf32003H53343 i S
unbranched -(CH2)m wherein mis an integer froml to 7; Qis NR8R9 wherein
R8 is independently selected fromhydrogen, Cd _s alkyl, C3.6 al kenyl, 3-9
menber ed carbocycl i, 30ther leehngtisentshet er ocycl yl, phenyl, (6-9-nenbered

het lvi)G . $ | | : i

e epoatont1 v ser opE1PdiiEs aritp/eRRBRK ok tre vt il be SREreR g of

ﬁa{ bocycl IyI § grdérihryrlsghlem eiémh@ﬂtge@ds,ﬁolssﬂlam,c?hgwtfs, el(nﬁchiinmerrtsela_ad claimst ¢ od
eterocyc . a ne, ..an enyl, a ene, Or, IS a,saturate

DS e oo e uTaing edhe fbeatias ThB IMVeRtion 8lsg cOnemaltHs vAsiaTo8s eRd . 1| aki ug

ni U1 0gen, § e adagidieHsTBRsEd oAnYGI8RRIADREHENcIFGE R BRIAARARos and

heterocyclyl may optionally contain between 1 and 3 additi‘onal heteroatons
i ndependent | yad¥ardagesiofithe daventign, anchwitin the abilities of one of ordinary skill.
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wherein Qis optionally substituted wth 1-3 substituents independently

sel ected fromthe group consisting of hydroxy, halo, 5 carboxamde, Cl_6

al kyl, 5-9 nmenbered or 6-9 nenbered heterocyclyl, -N(Cl_6 al kyl)(5-9
menbered or 6-9 nenbered heterocyclyl), -NH(5-9 rrerrbered or._6-9 nenbered
het er ocycl Y9 2004088-9 or 6-9 nenbered heterocyclyl), (BCHUSEMHEPEY or 6-9
menber ed heterocyclyl)C, _3 al kylene, Cl1 _6 al koxy, (C3. 6 10 cycl oal kyl ) -0-,
phenyl, (phen and (phenyl)Cl_3 al kyl ene-O, where each of

l.ene,
above het er océ&%‘%’scﬂ)ﬂé\% i8: and al kyl groups may be opti onal |y substituted
with froml to 3 substi tuents i ndependently sel ected fromtrifluoromnethyl,

nmet hoxy, hal o, nitr,o, hydr,ox and C1.3 kyl; 15 provided however
that when Rl i% rretphﬂj“Pmpé‘P%n ﬁ%%pW‘BélalQﬂ"PPanl la (ljyand wherei n each of
t he above al kyl, al kyl ene, al kenyl, heterocyclyl, Rycl oal kyl, carbocycl yl,
and aryl groups may each be independently optAonal |y substl tuted with

between 1 and 3 20 substituents independe y se ected fromtrifluoronethyl,
met hoxy, hal o, am no, nitro, hydroxy, and\Cl_3 aIkyI or a pharmaceutically
acceptabl e salt, ester, tautomer, solvate Lyf:LéBHz hereof. 25 2. A
conpound of claim1, wherein RL is Cl,10 AN R conmpound of claim1
wherein R is C3.5 alkyl. 4. A conpound i i
i sopropyl. 30 5. A conpound of claim1l}wherein n is 1. 6. A conmpound of
claim1, wherein wherein Xis 0. 81 W) 2004/ Q7801 PCT/US2003/033343 7. A
conmpound of claim 1, wherein one of }/ R4 is G

5 (1)

wherein

R'is Cy.10 alkyl, Cs.s alkenyl, Ca. cycloalkyl, (Ca.s cycloalkyl)C1.s alkyl,
(Ca.s cycloalkyl)Cs.g alkenyl, or (C1.g alkylcarbonyl)Cq.5 alkyl;

nis1or2;

10 XisOors§S;

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

Gis LQ;

15 L is unbranched (CHs)n— wherein m is an integer from 1 to 7;

Q is NR®R® wherein R%is independently selected from hydrogen, C1
alkyl, Cs. alkenyl, 3-9 membered carbocyclyl, 3-12 membered
heterocyclyl, phenyl, (6-9-membered heterocyclyl)Cy.s alkylene,
and (phenyl)C1.¢ alkylene; and R? is independently selected from

20 C1- alkyl, Ca 6 alkenyl, 6-9 membered carbocyclyl, 3-12
membered heterocyclyl, phenyl, (6-9-membered heterocyclyl)C1.s
alkylene, and (phenyl)C4.5 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



8. A compound of claim1, wherein R4 is G 5 9. A conpound of claim1l,
wherein L is unbranched -(CH2)m, wherein mis an integer froml to 4. 10.
A conpound of claim1, wherein L is -CH2-. 10 11, A conpound of claim1,
wherein L i 6 ﬁ%l 12. A compound of claiml wherein g{ms a sat urated
N-1inked nitrogen- containing heterocyclyl. 15 13. A conpoUHPSY033H43i m
wherein Qis selected from substituted or unsubstituted piperidinyl,

di B | . TR . wrralinyl
Pyr ol 1 nyl -t by omor phafragr e Halomnall Contity pelyBEh M clitbba | QIm 1,
wherein Qis unsubsti tuihetbrpatmms Iddepéndenﬂyaelepmdyﬁome(i@,aand NH;

d hyd I I I

Ehi omor phol iyl o iiseHBIE pperals Stse BRI SR Sreube BN BanSepdenty 1 <

unsubstituted di azepanylselectsd ﬁémrtﬁ@gl'oupr&'riéls%g IEthydrox?/ halo
decahydr oi soqui nol i n-2-yl, piperidinyl, yrrolid 6y 16. A conmpound of
claim1, wferein substi tcéft&i(a@'@@ &@eﬂ'@d,t%g nﬂfPth?'IQd(Qﬁ -8 memketedoi per azi nyl |

N- phenyl - pi per azi nyl z s

1, 4- di oxa- 8- aza- spi ro{4'§f% (Ilﬁ' Né&gﬁfggﬂ(‘)ouﬂﬁ%ergﬁy%%%emr?]beerrgdn Qis a
monoval ent radical of aﬂne&aemoya:lyl)serI& 8 dnémberedziri6-dinmembered heterocyclyl),
1,4,7-trioxa-10-aza-cycl I ne 004/ 0378

PCT/ US2003/ 033343  1- pheﬁg’f ?@W"I‘I‘r@ﬁg F%’B?YAF'V@) i@ggﬂ e H"é13 -

pi peri di ne- 3- car boxyl i Crﬁérhﬂere@'ffét@rbb /.5 alkylene, C1.6 alkoxy, (C

1,2, 3, 4, 5, 6- hexahydr o- {2, 3' } bi rIdInMYGSBy o alkoxy, (Cas

trifluorori hyl - phenyl ) Ciyeigatiky '|QrePhQﬂVﬂ)|(BB‘Pf(éSﬂ)%aﬁ“SweflﬁlrﬁnﬁI(Qhﬂ@yl)C1 3
pi peri di ne- 4-carboxyl i ¢ Agidhe2Bl dfher8RhBY bt S8R RtEESEyERY Ibh8hY hha ayne:

groups may be optionally substituted with from 1 to 3 substituents
independently selected from trifluoromethyl, methoxy, halo, nitro,
cyano, hydroxy, and Cy.3 alkyl;

15 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

20 substituents independently selected from trifluoromethyi,
methoxy, halo, amino, nitro, hydroxy, and C4.3 alkyl;

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

thereof.
25 2.  Acompound of claim 1, wherein R' is Cy.¢ alkyl.
3. A compound of claim 1, wherein R’ is Cy.5 alkyl.
4, A compound of claim 1, wherein wherein R'is isopropyl.
30
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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5 {2-(3, 4-di net hoxy- phenyl ) -et hyl } - et hyl - am ne, thionorpholinyl, allyl-
cycl opentyl -amne, {2-(1 Hindol-3-yl)-ethyl}-nethyl-amne, 1-piperidin-4-
yl -1, 3-di hydr o- benzoi m dazol - 2-one, 2-(piperidin-4-yloxy}pyrimdine,

pi peri di n- 45yl - idi n-2-yl -am ne, phenylam ne, pyridin-2-yvlamne. 10 18. A
conpound cﬁvagﬁgmﬁP?gimherein Qis selected fromdiazepa '¥U£%§%B§ﬂ§l,

nor phol i nyl, piperidinyl, and pyrrolidinyl, optionally substituted wth
between | and 3 substituents selected from hydroxy, halo, carboxam de, Cl-6
al kyl, 5-9 nmenbered or 6-9 nenbered heterocyclyl, - N(Cl1 6 al kyl)(5-9
menbered or 6-8 rrerﬁoe@moouedefoleiml1yWhereirl\H(t609Riandﬁi’°deﬁed or 6-9 nenbered
het erocyclyl), -0(5-9 or 6-9 nenbered heterocyclyl), (5-9 nenbered or 6-9
menber ed heterocyclyl)Cl-3 al kyl ene, Cl.6al koxy, (C3.6 cycloal kyl)-0-,

phenyl, (phenys.) Cl-Bcenkplrtef clamd, WpbeiryRf §G3 al kyl ene- O, where each of
above heterocyclyl, phenyl, and alkyl groups may be optionally substituted
with from®Pto 3 20 substituents i ndependently sel ected from

trifluoromethyg, meg BQM%H@chlairﬁiﬂ Mer%@ﬁ@un%ﬁéﬂm&lﬁﬁyé% | -Cvharedd kvis- 19

A compound of claim 12 ereitn Qis substitute stituent
conprising a 5-9 mamistegerironed degel yl group selected from pyridyl, 25
pyrimdyl, furyl, thiofuryl, imdazolyl, (imdazolyl)Cl 6 alkylene,

oxazolyl, thiazolyl, 2,3-dihydro-indolyl, benzim dazolyl,

2- oxobenzi m datl ylA cofpeundobtigin Tlwherdikl i#@H -t et razol yl, (triazolyl)G _e
al kyl ene, triazolyl, (pyrrolyl)Cl_6 alkylene, pyrrolidinyl, and pyrrolyl.
30 20. A c%ound of claim19, wherein Qis piperidinyl. 21. A conpound of

claim1, wherei R@\'bémgﬁgﬁ@gﬁaaim §3wHEr AP0 Q34 _PCTf US2003/ 033343 22. A
conpound of claim 1, wherein RO 1s C1_6 al kyl. . ‘A conpound of claim1,

wherein RO is unsubstituted or substituted phenyl. 5
12. A compound of claim 1 wherein Q is a saturated N-linked nitrogen-
containing heterocyclyl.
15
13. A compound of claim1, wherein Q is selected from substituted or
unsubstituted piperidinyl, diazepanyl, azepanyl, decahydroisoquinolin-2-
yl, piperazinyl, pyrrolinyl, pyrrolidinyl, thiomorpholinyl, or morpholinyl.

20 14. A compound of claim 1, wherein Q is unsubstituted piperidinyl,
diazepanyl, azepanyl, decahydroisoquinolin-2-yl, piperazinyl, pyrrolinyl,
pyrrolidinyl, thiomorpholinyl, or morpholinyl.

15. A compound of claim 14, wherein Q is unsubstituted diazepanyl,
25 azepanyl, morpholinyl, decahydroisoquinolin-2-yl, piperidinyl, or
pyrrolidinyl;

16. A compound of claim 1, wherein substituted Q are selected from N-(C1.¢
alkyl)piperazinyl, N-phenyl-piperazinyl, 1,3,8-triaza-spiro{4.5}decyl, and
30 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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24. A conpound of claim1l, wherein R8 and R9 independently are Cl.6 al kyl.
25. A conmpound of claiml1l, wherein R8 and RO are nethyl. 10 26. A conpound
of claim1, wherein R8 and RO are ethyl. 27. A conpound of claim 21, wherein

RO is sel e%gqo({";(jg%fhenyl or 5-9 nenbered aromatic het %%'Tm@a%ﬁsﬁ/\hirgl n

sai d phenyl arona het erocyclyl is optionally subdt
substituents selected from 15 net hoxy, hydroxy haI o, nitro, cyano,

trifl t hyl ,.gq,,ﬁ f RO i
sr6: ec?gaoplraomysubs;[dl ttkl;;l S\:Eé?zuaﬁﬁ%::m oy {ggggi plfr%:;ra@(ijcagwpn@gaﬁ '
furyl, thiofuryl ratoyla ' i a G plegidliap xazol yl

t hi lyl, 2,3-dih d |yl
(terrazolyiyci s atByRuyBeayEbherdiiGReR- e, PEhsrorin e i TG B 1 Y aol v
(loy_rrolzxél )G _e al kpiwmmawca:ﬂdxgﬂnmadnd annide, rﬁethylfJGZym;nd?rng yl\-eﬂWh)pamZB ind, of o
et Benor GetbaemelibaorgoSan-SaREER st S ohe

30 R is G .10 al kylsiofeht§l-SnineRo-{ fH-fRdok-3lyD-ethimetRyl Qarﬁnﬂe\/\ﬂpr?ﬁg?ﬂérpémm
PCT/ US2003/ 033343 coﬁe t§satur a?zegi ﬁ y@- oeen cont al ni

heterocyclyl. 32. A- wnqbbmfo hﬁnzolrmdazcsz weaﬁeépmanﬂln-é-ydnmh@uem:dmes 33. A

wherein wherei n Ry PREMAELEVERHhZa e enyiitine SRR edlnet oG+
selected from substituted or 10 unsubstituted piperidinyl, diazepanyl,
azepanyl, 1%60 %ydr CK goo g&ﬂ? (I)lp 6I§i_m 1, wherein Q is selected from diazepanyl,
azepanyl, morpholinyl, piperidinyl, and pyrrolidinyl, optionally substituted
with between 1 and 3 substituents selected from hydroxy, halo,
carboxamide, Cy.¢ alkyl, 5-9 membered or 6-9 membered heterocyclyl, -
N(C1.s alkyl)(5-9 membered or 6-9 membered heterocyclyl), -NH(5-9
15 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, C4.5 alkoxy, (Cs.s cycloalkyl)-O-, phenyl, (phenyl)C,.; 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
20 substituents independently selected from trifluoromethyl, methoxy, halo,

nitro, cyano, hydroxy, and Cq; alkyl.

19. A compound of claim 12, wherein Q is substituted with a substituent
comprising a 5-9 membered heterocyclyl group selected from: pyridyl,
25 pyrimidyl, furyl, thiofuryl, imidazolyl, (imidazolyl)C1.¢ alkylene, oxazolyl,
thiazolyl, 2,3-dihydro-indolyl, benzimidazolyl, 2-oxobenzimidazolyl,
(tetrazolyl)C4. alkylene, tetrazolyl, (triazolyl)C1.6 alkylene, triazolyl,
(pyrrolyl)C4.6 alkylene, pyrrolidinyl, and pyrrolyl.

30 20. A compound of claim 19, wherein Q is piperidinyl.

21. A compound of claim 1, wherein R® is hydrogen.
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yl, piperazinyl, pyrrolinyl, pyrrolidinyl, thionorpholinyl, or norpholinyl.
36. A conpound of claim31l, wherein Qis unsubstituted azepanyl, diazepanyl,
nmor phol i nyl , decahydr oi soqui nolin-2-yl, piperidinyl, or 15 pyrrolidinyl.

37. A conp aiml selected fromthe group consi sty .
(4-{[ Et hyl - Qg‘?@{”ﬁ%b&-et hyl ) - ani no] - net hyI}-phenyI)-(4-i§) [6‘%%@5%3;?‘!3

pi per azi n-1-yl) - net hanone; 20

(4- Azepan- 1-yl gt hyl cigoNAd of Aain® ¢PRAEKIT R? RAC AZAlkyl1- Y1 ) - met hanone
di hydr ochl ori de;

(4- Azepan- 1-yl nmet hyl - phenyl ) - (4-sec- butyl - pi perazi n- 1-yl ) - met hanone;

(4- Azepan- 1- yl et hyl - -f 4- = DHORY L)~ Rl LNz 3-vl k- nmet hanone;
25 (4-Butyl - piéggr az'all %&?%ﬁa ?ﬂéaﬁn%ﬁ'{e%{%mo ﬁo%e"{ri?ypb igﬁ{eér?ilé&%esﬁaen%ne;

(4- Butyl - pi perazi nphenyl. } (4- nor phol i n- 4-yl met hyl - phenyl ) - net hanone;

(4-Butyl -piperazin-1-yi}{4-(3-trifluoronethyl-piperidin-1-ylnethyl)-

phenyl } - met‘hanone;

(4-Butyl - pi peragi n-aAlcympolid bf dafm Hf WHeeMR® Biid RSheduperdenty arethy bikyl. 30
phenyl } - met hanone;
(4- Cycl ohexyl - pi perazi n-1-yl)-(4-piperidin-1-yl met hyl - phenyl } met hanone;

4- Di et hyl am t = e j -meth
G nycr ochl or 1 - sdt besP BB 854451 THEAARE BDARTIE Hhg metkys - et hanene
(4- Di et hyl am nonet hyl - phenyl ) - (4-1 sopr opyl - pi per azi n-1-yl ) - met hanone
di hyd hl gri de; . .
(4D ot nyithm SEorrePhgPBRWR P§ i 1 (wBeR) RoARAR I8 e azi n- 1-y1}-
met hanone di hydrochl oride; 5

4-| | - pi in-1-yl)-(3- hol i n- 4- yl net hyl - ph | )-nmeth ;
L Somr oot Eaber B bmmaolid of s 2R evewoa) ReeHed Fhompbgntet Raone

(4-1sopropyl - pi per agi Andred drokiktit etsrBBIA Widthitvdaia Bh8mlor afomakic met hyl } -
heterocyclyl is optionally substituted with 1-3 substituents selected from
16 methoxy, hydroxy, halo, nitro, cyano, trifluoromethyl, and C4.3 alkyl.

28. A compound of claim 27, wherein R® is selected from substituted or
unsubstituted phenyl, pyridyl, pyrimidyl, furyl, thiofuryl, imidazolyl,
(imidazolyl)C+.¢ alkylene, oxazolyl, thiazolyl, 2,3-dihydro-indolyl,

20 benzimidazolyl, 2-oxobenzimidazolyl, (tetrazolyl)C1.¢ alkylene, tetrazolyl,
(triazolyl)C1.5 alkylene, triazolyl, (pyrrolyl)C1.s alkylene, pyrrolidinyl, and
pyrrolyl.

29. A compound of claim 28, wherein R® is phenyt.
25
30. A compound of claim 28, wherein R® is substituted or unsubstituted

pyridyl.

31. A compound of claim 1 wherein
30 R is C1.10 alkyl;
Xis O;
R'is G;
L is ~CHo-; and
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phenyl) - met hanone;
(4-1sopropyl -pi perazin-
(4-1sopropyl - pi perazin-
di hydrochl oy |

(4-1sopropyl- %S%@P.é\s?} n-1-yl)-(4-piperidin-1-ylnethyl - phe‘?ﬁﬁ"}ls-zﬂ@foﬁla’ﬁ%ne;
(4-1sopropyl -pi perazin-1-yl)-(4-pyrrolidin-1-yl nmethyl-phenyl)-nmet hanone

di hydrochl ori de; 15 : O B

(4-1sopropyl - pi perazi n- 1- §7°'|3 -s?t}f-rattﬁ(lj (r)\lrrlf)nrkr()a r]ltr%geE Ccfntal{'l%% hetﬁrocyf;lyl met hanone;

(4-1sopropyl -pi perazin-1-yl)-{4-(3-trifluoronethyl-piperidin-1-ylnmethyl)-

phenyl } - met ha drochl ofide; . oy
(4-1sopropyl - n&r;ergizf; PO '5*"‘? Pﬁdf“ﬁh %WJS%QIR d? BMPH'— 1-ylmethyl)- 20
phenyl } - met hanone;

4- | sopropyl - pi perazin-1-y 2- met hox t hyl am no) - net hyl henyl
ﬁmt hangne?% IO3 . Acompouné ofclal(m 31 wherel% Re‘ ls\é35a ) yI1-phenyl}-
(4-1sopropyl -pi perazin-1-yl)-[4-(pyridin-2-ylam norret hyl ) - phenyl ] -
met hanone; 25
(4- 1 sopr opyl - p3ber d compoynd of dajnf 21 nehéreinywhenein R is-isoprppghi no) -
nmet hyl ] - phenyl } - met hanone;
(4-1sopropyl -pi perazin-1-yl)-{4-{(4-trifluoronethyl-phenyl am no) - et hyl } -
phenyl } - met hangge; A compound of cla|m 31, wherein Q is selected from substituted or
(4-1sopropyl - pi perazin-1-yl) %4 trifl uor onet hyl - pyri di n-2-yl am no)- 30
net hyl } - phhyl } - mt%ﬁbﬁtgutﬁdrgjggr pylJigggpanyl, azepanyl, decahydroisoquinolin-2-

SR Tt SR e T )

PCT/ US2003/ 033343

4- | | f t hyl -4 di_n- 3- yl ani no) -
ot byl - phenyl S e ghGAREY R RER A ophefeih 08 BhSibsiitn S28pdn, ™ "
(4- Met hyl - pi per azi rdidzapahyl forphélitgl, idacdhydroiBdduihol 2y, IpiperRfimansme

15 pyrrolidinyl.

| ) - (4-nor phol i n-4-yl met hyl - phenyl ) - met hanone; 10
| ) - (4- phenyl am nonet hyl - phenyl ) - met 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;

20 (4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl}-methanone

dihydrochloride;
(4-Azepan-1-yimethyi-phenyl)~(4-sec-butyl-piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-{4-(1-ethyl-propyl)-piperazin-1-yl}-
methanone;

25 (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}-

30 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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di hydrochl oride; 5

(4- Met hyl - pi perazin-1-yl)-(4-piperidin-1-yl nethyl-phenyl)-nethanone

di hydr ochl ori de;

(4-sec-Butyl - pi perazi n-1-yl) - (4-dinmet hyl am nonet hyl - phenyl ) - met hanone;

(4- sec- But WOph388®e1 n- 1- yl ) - (4- nor phol i n- 4-yl met hyl - ph@&IVys2msiob@sone 10
di hydrochl ori de;

(- SecBut Y1 - i por Ao %ir&x%ra%a%?@g%hgmwth s pheny ) pegne,
(4-sec-Butyl - pi perazin- @llh}/)ﬂ“ déyrrol idin-1 -ylmethyl- phenyl) met hanone:

(4-sec-Butyl -piperazin-1 -trifluoronethyl-piperidin-1-ylmethyl)- 15
phenyl } - met hanone cmlﬁam.methyﬂarmmocir@thyl-phenyl)—{4 -(1-ethyl-propyl)-piperazin-1-y}}-

{3- (4-Benzyl - pi peridin- %é@héﬁéﬁ@'&l%y@%&%,’éem met hyl - pi perazin-1-yl)-

net hanone;
{4-(1- Et hyl5 pr opyl )(4-ﬂlscnm>pyl+ptpérazlh}‘r—(/lél-(mqnﬂshﬂhnm-ﬂméthﬂtmnyt)hﬂ@lhbhene

met hanone di hydr ochl

T Ry O o 4 S i paraging - A GRORYHR-HERSEYAhSBYShangRR hanone

di hydrochl oride;  (4-sopropyl- plperazm -1-yl)- (4-{[(2-methoxy—ethYl) propyl amlno]-methyl}
{4-(1-Et hyl -propyl)-pi perazi I}II ¥ piperidin-1 nmet hyl -
met hanone; phenyl) -methanone;

{4- (1- Et hyl - pr opy! ya RLASEA!fserabhi-i ok ey ieth THHEHy DAREREdre;25
{4- (1- Et hylo- pr opy| X4{bsapropglipipdrayin} -yiH4-BhenyldminonstryipHenyl)rrethdhond -

yl met hyl ) - phenyl } - met hanqne, di hydr ochl ori de;
{4- (1- Et hyl - propyl ) - pi pgqygfqphi&de} { 4- (decahydr o-i soqui nol i n- 2-yl et hyl ) -

phenyl } - met hanone; (3Qsopropyl- plperazm -1- I)-(4- eridin-1 -ylmethyl phenyl) -methanone;
{4-(1-Ethyl-propyl)-pi perazin-1- ¥ uoroneth phenyl am no) -

net hyl ) - phenyl } - net(ﬁ-mm@pmmwaa@h’l-wb i(i}éyrrohdm 1-yimethyl- pKenyl)-methanone
{4-(1- Met hyl - heptyl) - pi @ﬁ{y?ﬁdd?ﬂéndél,} (4-nmor phol i n-4-yl et hyl - phenyl ) -

met hanone;
15 (4-1sopropyl-piperazin-1-yli)-(4-thiomorpholin-4-ylmethyi-phenyi)-
methanone;
(4-Isopropyl-piperazin-1-yi)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-
phenyl}-methanone dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-{4-(4-isopropyl-piperazin- 1-ylmethyl)
20 phenyl}-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-ethylamino)-methyl}-phenyl}-
methanone;
(4-lsopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl]-
methanone;
25 (4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-methyl-ethylamino)-
methyl]-phenyl}-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-{(4-trifluoromethyl-phenylamino)-methyi}-
phenyl}-methanone;
(4-1sopropyl-piperazin-1-yl)-{4-{(4-trifluoromethyl-pyridin-2-ylamino)-
30 methyl}-phenyl}-methanone dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-{4-{(5-trifluoromethyl-pyridin-2-ylamino)-
methyl}-phenyl}-methanone dihydrochloride;

86



87 WD 2004/037801 PCTI US2003/ 033343
{4-(1- Met hyl - heptyl)-pi perazin-1-yl}-(4-piperidin-I|-ylnethyl-phenyl)-
met hanone;
4- (Benzyl am no- net hyl henyl 4-1 sopropyl - erazin-1- nmet hanone
g, h§/droéﬁl dypa@at/oysoy )-phenyl }-(4-1sopropyl -pip 2l C){"fl?82003/033343
{4- (Benzyl am no- net hyl ) - phenyl } - {4- (1- et hyl - propyl ) - pi perazin-| -yl }-
nmet hanone; and y o
{4-{ (5- Chi or o- pyr i & TR P RRRrRZ Nl Ao me Y- RY A VAN azi n-
1-yl) - et hanone di hydromdtbyl} dben;ll}@mﬁ&anﬁnedﬂwdmtﬂhlmfdecl aiml| selected from
the group consi sti f.. . . .
(4-(LEL hyl - ( 2- met he3PIRbVRIpergaing sy - mRPhlBramsthy heny by g thanone

pi perazin-1-yl)-net hanoﬂfhydrochlonde

4- Azepan- 1-yl nmet hyl -(4-isopro | peraz I net hanone
g, hydr gcm &r ,yde y I\Fethyl pl[)oer(azln- 1-yl)- (4-%¥peng|n?1-ylmethyl pﬁlen)yl) methanone
(4- Azepan- 1-yl net hyI phg o c- butyl - pi perazin-1- yI) nmet hanone;
(4- Azepan-1 -yl met hyl - phenyl’) - 4- - et hyl - propyl ) - pi perazi n-1-yl } - net hanone;

(4- Butyl - pi per azi n{4-sgcyButyl-piperazinyl-wix4dmesthylamitemethy)-phenyianone;
(4-Butyl - pi perazin-1 y’rﬂ tﬁ4 nor phol i n-4-yl met hyl - phenyl') - met hanone; 20
(4-Butyl - pi perazin-| - ? 'E%netrlfluoronethyl pi peridin-1-yl methyl)-

phenyl } - met hanone; (4-sec-Butyl plperazm -1-yl)-(4-morpholin-4-ylmethyl- phenyl) -methanone
(4-Cycl ohexyl pi perazin- ldol peridin-1-yl met hyl - phenyl’) - met hanone;

(4- Di et hyl'"8ni nonet hyl - pﬁwﬂ) QNG€s0pr opyl - pi perazi n- 1-yl) - net hanone
(a- B oty am nonetA3TPS SRAYGRBerRA LY {4sphenyiaminomsthykphanymethance
di hydrochl oride; (4- sec—Butyl piperazin-1-yl)-(4-piperidin- 1-y|met_hyl phenyl)-methanone;
Ergt k?aﬂghgylj?wyg(r)ggw gelfap%ﬁﬂyplgergzm(% 91?—%—%{/&&lrdcl)rR¥l—)hrhg{lﬁlﬁbﬁér'wﬂi-rlnewgr}ohe;
(4-1sopropyl - pi per 3zisecButyhpipéraBinPryl)-d-B-kiflibrerhéthy = Fipendih) +-yridliappne;
15 phenyl}-methanone dihydrochloride;
{3-(4-Benzyi-piperidin-1-yimethyl)-phenyl}-(4-methyl-piperazin-1-yl)-
methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-ylmethyl-phenyl)-
methanone dihydrochloride;
20 {4-(1-Ethyl-propyi)-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)-
25 methanone;
{4-(1-Ethyl-propyi)-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; .
30 {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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30

(4-1sopropyl -pi perazin-1-yl)-(4-{[(2-nmet hoxy-ethyl)-propyl -am no] - net hyl } -
phenyl ) - met hanone;

(4-1sopropyl - pi perazi n-1-yl)-(4-norpholin-4-yl nethyl - phenyl ) - met hanone; 88
WO 2004/ 0378020¢E(@378052003/ 033343 PCT/US2003/033343
(4-1sopropyl - pi perazin-1-yl)-(4-phenyl am nonet hyl - phenyl ) - net hanone

di hydrochl ori de;

(4-1sopropyl - pi per 42i(AMethyhheniviispiperazin-iu-@rriReridin-1pdawin-pheprinone;
(4-1sopropyl - pi perazi n- Ingthandk; Pyrrol i di n-1-yl met hyl - phenyl ) - met hanone 5
di hydrochl ori de;

(4-1sopropyl - pi pere{éw(aenzwamwmethybmephléﬂﬂquwmazupﬁeyi)fmethammnanone;

(4-1sopropyl - pi perazin tr| fl uor onet hyl - pi peridin-1-yl nmethyl)-
phenyl } - met hanone di hyd:dz)riyd%%éhﬁl fo%

(4-1soprop¥ - pi per 44+(leﬁzwémm{o4meﬂwl)smn9w4%’peﬂ%dammlpmémtrhwyb}-
phenyl } - met hanone; ]
(4-1sopropyl - pi per azi n- 0§09 BNY. et hoxy- et hyl ani no) - met hyl | - phenyl } -

nmet hanone; (4-1 SODVQRQQ-CHIdP@Jb%le ﬂ-ylammo) methyl} phenyl} (4-|sopropy| -piperazin-
-yI}[4(pyr|d|n2yIamnorret hyl ) - phenyl nmet han

(4-1sopropyl - pi per azi n- 1=y)-methanong-dikmt rﬂemat hyI et hyl ami no) -

met hyl ] - phenyl }-met h anone;

(4-1sopropyl - pi perazin-1-yl)-{4-{(5-trifluoronethyl-pyridin-2-ylam no)-
met hyl } - phinyl 38. retAesmpountd bﬁ/clamhlseréctbﬂ fr@@ the group consisting of:

ot byl 5 phonyl ) - e AL @G ot Ainybramina Moty brdnih iogrobye ™ ")

(4- Met hyl - pi per azi n- 1- ylgipdrdziAD-phaidtiarbngt met hyl - phenyl ) - met hanone
di hydrochl ori de;

(4- Met hyl - pi per azi f4Aagppn(layimeavipieny H4riseptapyl-pipreasin-i-yiemethancee 25
di hydr ochl ori de; dihydrochloride;
15 (4-Azepan-1-yimethyl-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;
20 (4-Butyl-piperazin-1-yl)-{4-(3-trifluoromethyl-piperidin-1-ylmethyl)-
phenyl}-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone;
(4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
25 (4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl}-{4-(1-ethyl-propyl)-piperazin-1-yl}-
methanone dihydrochloride;
(4-1sopropyl-piperazin-1-yl)-(3-piperidin-1-ylmethyl-phenyl)-methanone;
30 (4-sopropyl-piperazin-1-yi)}-(4-{[(2-methoxy-ethyl }-propyl-amino]-methyl}-
phenyl)}-methanone;
(4-1sopropy!-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone;
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(4-sec-Butyl - pi perazin-

1-yl)-(4-dinethyl am nonet hyl - phenyl ) - net hanone;
(4-sec-Butyl -pi perazin-1-yl)-
y

(4- mor phol i n-4-yl net hyl - phenyl ) - met hanone

di hydrochl ori de; 30

(4-sec-Butyl - pi perazi n-1-yl)-(4-phenyl am nonet hyl - phenyl ) - met hanone;

(4- sec- But ywoaP@@ﬁM n-1 -yl)-(4-piperidin-1-yl nethyl - prRGRYR0BEBRBahone;
(4-sec-Butyl-piperazin-1 -yl)-(4-pyrrolidin-1 -yl nethyl-phenyl)-nethanone;
89 WD 2004/ 037801 PCT/ US2003/.033343 , thyl | h

(4- sec- But yl - pi per 437 FRPTOPYRRIBSTAZIN:1-¥py(4:pPeAvRmNOmtBY-RRENYDIMENARPRS | ) -
phenyl } - met hanone di hydr(ﬁm}dr@(fm@tﬁje; _

ot hanone i hydr ScHirbetepylspiperadrid-Sik (rpigendin--yimthy EphenyhEmethanohe;

{4- (1- Bt hyl - pr opy! JaRbgistopflfipdratint1-/f-(RpfRoidt A=yimetriRbRéhy pfiitdnone
{4-(1-Et hi/IS propyl ) - pi pelitydrochionde; - ( 4- pyrrol i di n-1-yl met hyl - phenyl ) -

met hanone; . . : L

{4- (1- Et hyl - pr opy! )4 PORIPRYRiPgragin1-y)-(4-thiomorphol P -dmesnykans eV i n- 1- 10
yl met hyl') - phenyl } - met hamétdadome:dr ochl or i de; _ _ _

eyt T et honon? ! )(aBsSropyl-piparatinii-yiy h-(5-Efllbromethyptpertdin-1-yimethy: )~
{4- (Benzyl am no- net hyl ) - g sth4nd % LRIBHMST azi n- 1-yl ) - met hanone

di hydr ochl ori de. 15 p?l@ﬁ?l}t nﬁetﬁ.éndn'ié)&ﬁ?d%bhlehcﬂ’& |

{4- E} Benzy| i 30- met(Aysoprohrpipgragin-1-y)-<4-{d-sopreny-pipepazieriagmethiyly | } -

met hanone; an X

{4-{(5-Chi or o- pyri di n- 2. RRCRMMSIOANK 1 ) - phenyl 3 - (4- i sopr opyl - pi per azi n-
1-yl) - met hanone di ydsesrbpylrpiperazidol-3-{4-f2ansthoupatiarming)methgpprenytid from

the group consisting of: ]
(4- {[ Et hyl - (2- met hoxy- et R§hRA0GR:N0] - net hyl } - phenyl ) - (4-i sopr opy! -

pi perazi n- 1-yl) - et haggQ8pyl-piperazin-1-yi)-[4-(pyridin-2-ylaminomethyl)-phenyl]-
15 methanone;
(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-methyl-ethylamino)-
methyl]-phenyl}-methanone;
(4-Isopropyl-piperazin-1-yl)-{4-{(5-trifluoromethyl-pyridin-2-ylamino)-
methyl}-phenyl}-methanone dihydrochloride;
20 (4-Isopropyl-piperazin-1-yl)-{4-{(6-trifluoromethyl-pyridin-3-ylamino)-
methyl}-phenyl}-methanone dihydrochloride;
(4-Methyi-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyi)-methanone
dihydrochloride;
(4-Methyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone
25 dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-
methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
30 (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- Azepan- 1-yl met hyl - phenyl ) - (4-i sopropyl - pi perazi n-1-yl ) - net hanone

di hydrochl ori de; 25

(4- Azepan- 1-yl net hyl - phenyl ) - (4-sec- but yl - pi perazi n-1-yl ) - met hanone;

ﬁé‘t ﬁ‘;ﬁgﬁg N8 0% 5bi Phenyl) - {4- (1-ethyl - propyl) - pi per azj e Vdshzssas
(4-Butyl - pi perazin-1-yl)- (4-norpholin-4-yl nethyl - phenyl) - net hanone;

(4- Cycl ohexyl - pi per(aZdet&-éutylLanpéfézmp@m{w(mrifnmkdm&twi-pi@aﬁam gmthﬂymne 30
(4-Di et hyl am nonet hyl - I)} 4-isop roR per azi n- hanone
di hydr ochl ori de; heny -methanone di ydrochlonde

(111 ot shonyth s par opL g - el g

(4- Di net hyl am nonet hyl - phethghdré dihydroehlovilepr opyl ) - pi perazi n-1-yl } -
met hanone di hydroc s

(4-1sopropyl - pi per gl |O(ﬂ 'ﬁlﬁy‘re@t’&')'{’lp(eéﬁ%ﬂW&&}:FIJP‘FM")‘:15¥'6\8§)?¥"£HFH}5'?'- met hyl } -

phenyl ) - met hanone; methanone
(4-1sopropyl - pi per a2| n- phol i n-4-yl met hyl - phenyl I; met hanone;
(4- 1 sopropyl - pi per d#i(d- ﬁthy"'BFDPYID Blpﬁéﬂ'r&ﬁ}’]}i@yﬂm'ﬁwﬂ'ﬁm virphasyhanone:

(4-1sopropyl - pi perazin- %n&hbn&ﬁepyrrolldln -yl et hyl - phenyl ) - met hanone
di hydrochl ori de;

(4- 1 sopr opyl - pi per d#i(n-Bthyl-propi)-pipecarin-pyii-{dr34rifloroniefhylyigeridin-1- 10
met hanone;

(4-1 sopropm pi per azi n- Y'W?W{)fh@ﬁy"} m%*“WﬂPWPC'E}PBQ‘?u di n-1-yl net hyl) -
phenyl ) - met hanone an(chtﬁ l%@F¥I¢pnpe€é&1ﬁ-5W@-(ﬂﬁba@di@ﬁs’tijdho’lmﬂ-yl}ﬂéih)ﬂl2 met h

oxy- et hyl am no) - met hyl ] - phe met hanone;
(4-1 sopr opyl - pi per azi n- Bhg 5 ¢th9nens: n- 2- yl ani nonet hyl ) - phenyl ] - net hanone;

(4-1sopropyl - pi per agl @ehzyibprindtetii) P2 isoptEbpip&th AL AP Adthanone
dihydrochloride;
15 {4-(Benzylamino-methyl)-phenyl}-{4-(1-ethyi-propyl)-piperazin-1-yl}-
methanone; and
{4-{(5-Chloro-pyridin-2-ylamino)—fnethyl}-phenyl}-(4-isopropyl-piperazin-
1-yl)-methanone dihydrochloride.

20 39. A compound of claim 1 selected from the group consisting of:
(4~{[Ethyl-(2-methoxy-ethyl)}-amino]-methyl}-phenyi)-(4-isopropyl-
piperazin-1-yl)-methanone;
(4-Azepan-1-ylmethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
25 (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-yimethyl-phenyl)-methanone;
(4-Cyclohexyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methanone;
30 (4-Diethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
(4-Dimethylaminomethyl-phenyl)-(4-isopropyl-piperazin-1-yl)-methanone
dihydrochloride;
90



met hyl ] - phenyl } - net hanone;

(4-sec-Butyl - pi perazin-1-yl)-(4-di nmet hyl am nonet hyl - phenyl )- 20 net hanone;
(4-sec-Butyl - pi perazin-1-yl)-(4-norpholin-4-yl met hyl - phenyl ) - met hanone

di hydr ochl ori de;

(4- sec- But yWORPHEOREII n- | -yl ) - (4- pi peri di n- 1-yl met hyl - pheRSAYS208{08EAbne;
(4-sec-Butyl -piperazin-l-yl)-(4-pyrrolidin-I|-ylnmethyl-phenyl)-nmethanone; 25

Y Py Py B R inomtethyphemy -1 etk Eptopyn-pibera2hetyh

met hanone di hydroc
{4£ ﬁ,l' Et hyl - propyl ) - pi peréthbiore dihydfoghiriges i di n- 1-yl met hyl - phenyl ) -
nmet hanone; i . X
{4- (1- Et hyl - pr opy| )(4pspriPRY\rRiParagine1-yD-(4yi(2-mataer-athyl)peepyHamynelpetyltso
th X _ .
ﬁ-(i?gtnﬁyl - propyl) - pi pé)rhae??llr)\-rnﬁtg??qr}ell-(3-t rifluoromethyl -piperidin-1-
yl met hyl ) - ghenyl } - fdtlbapropyl-plpéradinet-jl)-¢4-mbephdl ih-4@racibyl-pizstadimethanone;
PCT/ US2003/ 033343 . . C .
{4- (1- Et hyl - pr opy| )4 PPORIPRYRiPEragine 1-M)-(d-pineridina ! -yimetyphemamsthaneaeiny | ) -

phenyl } - met ha none;(4-Isopropyl-piperazin-1-yl)-(4-pyrrolidin-1-yimethyl-phenyl)-methanone
{4- (Benzyl am no- met(hyl )?Jgﬁ%aln%/?} -(4-i g%ér ggyl - pi pe¥ azi ny- f yl ¥) nmet hanone
di hydrochl ori de; and 5 dihydrochloride;

(4-(Benzyl am no- et aykaaRBonbIb (i BibaeraRthle pRRERATIRRINY )

met hanone. 40. A conpo arm1 I ectr(‘a1 romthe gro sisting of:
(4- Azepan-10 yl net hyl - phangthanome;i sopr opyl - pi per azi n- 1-yl ) - met hanone 10

di hyd hl ori de; . . . o
(4- Azepan- 1-yI met nylf= RRIRDYRIPraZing Y3 flvorammeiy ceippsidingt-Hameshe)-
(4- Cycl ohexyl - pi per azi n- hil}-ﬂﬁé%h@ﬁwdiﬁi'droéhlwiﬂ@,t hyl - phenyl ) - met hanone;

(4-1sopropyl - pi perazin-1-yl)-(4-pi peridin-1-ylmethyl-phenyl)-nmethanone;
(4- 1 sopropyl - pi per d4rlgopropylpiperaginr1-yiH{#l&-rmetho larp othy-phemdine
methanone;
15 (4-1sopropyl-piperazin-1-yl)-[4-(pyridin-2-ylaminomethyl)-phenyl]-
methanone;
(4-1sopropyl-piperazin-1-yl)-{4-[(2-methoxy-1-methyl-ethylamino)-
methyl]-phenyl}-methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-dimethylaminomethyl-phenyl)-
20 methanone;
(4-sec-Butyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-methanone
dihydrochloride;
(4-sec-Butyl-piperazin-1-yl)-(4-piperidin-1-ylmethyl-phenyl)-methénone;
(4-sec-Butyl-piperazin-1-yl)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone;
25 {4-(1-Ethyl-propyl)-piperazin-1-yl}-(4-morpholin-4-yimethyl-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)-
30 methanone;
{4-(1-Ethyl-propyl)-piperazin-1-yl}-{4-(3-trifluoromethyl-piperidin-1-
yimethyl)-phenyl}-methanone dihydrochloride;

91



15 di hydrochl ori de;

(4-1sopropyl -piperazin-1-yl)-{4-(3-trifluoronethyl-piperidin-1-ylnethyl}
phenyl } - met hanone di hydrochl ori de;

(4-sec-Butyl -pi perazin-1-yl)-(4-di net hyl am nonet hyl - phenyl ) - net hanone; 20
(4- sec- But yWP&P‘g'é’r"?f?} n- 1-yl } (4- pi peri di n- 1- yl net hyl - phenﬁjlq"))“;%‘fsf?éﬁéﬁe'
(4-sec-Butyl -pi perazin-1-yl}(4-pyrrolidin-1-ylnethyl-phenyl)-nethanone;

{4- (1-Ethyl - propy! %1@35 %ﬁr@pﬁq-}slgt‘eﬁéﬁ@-g%ﬁ}%%dwéﬁydfb-@?&d"uﬂdlmtﬁ?h‘ﬁéthyl)-

met hanone di hydroc

ropy) } pi perazi n- 1-yl } - ( pheinggmiethandng;l net hyl - phenyl ) - 25 net hanone; and
{4-(1-Et hyl -propyl )q~pwperazin-1-vylt-(4- rol.i di n-1-yl nethyl] - phenyl ) -

et hanone. 41, A coANBRRGN ARG e e R Shd aleTar VB edong o
30 (4-Azepan- 1-yl net hyl -dingitvthlofide; $@@- but yl - pi per azi n- 1-yl ) - met hanone;
(4-1sopropyl - pi perazi n-1-yl)-(4-piperidin-I|-ylnmethyl-phenyl)-nethanone;

( 4- sec- But \A - pi per d4r(Benzylamine-meta - rhanyl-{¢1(iethyrromdhpippiagin-nhone: 92
{4-(1-Ethyl -propyl)-pi pghambRadsey! } - (4-pi peridin-1-yl net hyl - phenyl ) -

met hanone;

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

met hanone;

(4-1sopropyl - p‘li’%er aéf:ﬂ':nfpwsi -0{ 2‘-3F{Br1p§%‘?‘i"%‘! g'_om tHSt%}H‘P Bﬂ%ﬂ?/tfr)g ?1f'et hanone;

(4- sec- Butyl - pi per aaiMzepayt)-ylrdethylcphenli)4-4sopromi-piferazienyyl)-nisthdrionene

di hydrochl ori de; and . .

{4-(1- &t hy'l(.l propyl ) - pi p&wrﬁcfﬂow?:- (4-mor phol i n- 4-yl et hyl - phenyl ) -

Compound of ol ai m 1 aupran-fmanpueRR e B pRpEHh e miRiEidreh 2 @

conpound of cl ai m A4iGydlamexykpipprazitbéiyl)ed-piperisin-detimethybpbebyl)-PiEthanone;
(4-Isopropyl-piperazin-1-yl)-(4-piperidin-1-yimethyl-phenyl)-methanone;
(4-Isopropyl-piperazin-1-yt)-(4-pyrrolidin-1-ylmethyl-phenyl)-methanone

15 dihydrochloride;

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

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

20 (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-ylmethyl-phenyl)-

25 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:
30 (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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SPECT. 44. The use of a compound of any of clains 1 to 41 for the

manuf acture of a nedicanent of treating a subject in need of inhibition of
hi stam ne H3 receptor activity. 45. The use of a conmpound of any of clains
1 to 41 for the manufacture of a nedicanent of treating a subject having a
di sease or condition nodul ated by histamne H3 receptor activity. 46. The

use of claim45, wherein said disease or condition is selected from the

group consisting of slee /make i sorders, arousal/vi i sorders,
m grai ne, asthma, dé‘rférﬁ ¥1' pregglg-lpme\y%maylsy }.I%Pipﬁﬁd'"ﬁ‘g@!‘%"g‘@m &“?’WF)I' ammat i on,

mld cognitive inpairnenhethahgnélenentia), Al zheiner's disease, epilepsy,
narcol epsy, eating disorders, obesity, notion sickness, verti % , attention
deficit hyperacti V|{14;(1tﬁtby)|rmf9psl) plneeazlmmxj} -(h-pwiroligtin:- 1 Wmeﬂmkp enyirt i on

di sorders, schizophreni ance abuse, bipolar disorders, manic

di sorders and depressi o(rjl}'n tr%égﬁ‘%&al congestion, itch, allergic rhinitis, and

upper airway aller g4-¢soﬁrﬁpyi!mi|§aaz%71-ylﬂ(i¢-nw h@ﬁn-tﬂyﬁhmh@'ﬁﬁhéﬁ}ﬂ) ~Riethadng;
treating conprises: (a) ad mnll stering | to the Su4]rD§Ct aI |%tam ne Hl ne
recept o(r]I aPt a?onl sa( csfgp%‘#bibp Pﬁfﬂ%'g F)‘)Y)e(drﬁ‘g';%‘\ﬁﬁ'ﬁ'l ”’tef};])t‘tﬁ’ﬁ‘ §1A n&tharﬁo
conmpound of claim im erein e hi stam ne Hi
recept or antagoni st and It*ﬁomsngunﬂ{ of claim1 are present in the sane

dosage form 49. Th[é—(rld-'ethy)lempuﬁ)ﬁmpﬁamm‘ieyl]e{%nmphbltrr-ﬂe-atmet@ybmnses (a)
adm nistering to the sub ct a stg?m ne 2 receptor antagonist compound,
and (b) admnistering t ogﬁlﬁﬁy océm ﬁ%pound of claim1l. 50. The use of
claim 39 wherein the histam ne H2 receptor antagonist and the conmpound of
claiml are present in the sane dosage form 51. The use of claim 45,
wherein sai d d#Zor dkphaimacswiical campasition, semersingsheompeung slglabyAdanga ng of

sl eep/ wake di sor der&arﬁggg&k&ﬂ%@ccg&gbb excipient.

43. A compound of claim 1 isotopically-labelled to be detectable by PET or
SPECT.

44, The use of a compound of any of claims 1 to 41 for the manufacture of a
medicament of treating a subject in need of inhibition of histamine Hj receptor

activity.

45. The use of a compound of any of claims 1 to 41 for the manufacture of a
medicament of treating a subject having a disease or condition modulated

by histamine H; receptor activity.

46. The use 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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arousal /vi gi |l ance di sorders. 52. The use of claim45, wherein said disorder
Is an attention deficit hyperactivity disorder (ADHD). 53. The use of claim
45, wherein said disease or condition is selected from the group consisting
of denentia, mld cognitive inpairnent (pre- denentia), cognitive
dysfunction, schizophrenia, depression, manic disorders, bipolar disorders,
and | earning and nenory disorders. 94 54. The use of claim45, wherein said
di sease or condition is upper airway allergic response, itch, nasal

congestion, or all eﬁ&'afcéﬁq_é‘%'tlbh Sltch5§Ilel'6|<ﬁi‘f'ﬁrhf?éj anerurfpteﬁ"‘gmg a‘ﬂg@?ﬁf ders

medi at ed by t he hi stam ne recep conprising using a abel ed or
11C- | abel | ed conpouesparisec] ai m 1 as a positron em ssion tonography (PET)
nol ecul ar probe. 95
47. The use of claim 45, wherein said treating comprises: (a) administering
to the subject a histamine H; receptor antagonist compound, and

(b) administering to the subject a compound of claim 1.

48. The use of claim 47 wherein the histamine H, receptor antagonist and

the compound of claim 1 are present in the same dosage form.

49. The use of claim 45, wherein said treating comprises: (a) administering to
the subject a histamine H; receptor antagonist compound, and (b)

administering to the subject a compound of claim 1.

50. The use of claim 39 wherein the histamine H; receptor antagonist and
the compound of claim 1 are present in the same dosage form.

51. The use of claim 45, wherein said disorder or condition is selected from
the group consisting of sleep/wake disorders, narcolepsy, and

arousal/vigilance disorders.

52. The use of claim 45, wherein said disorder is an attention deficit
hyperactivity disorder (ADHD).

53. The use of claim 45, wherein said disease or condition is 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.
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54.

55.

The use of claim 45, wherein said disease or condition is upper airway

allergic response, itch, nasal congestion, or allergic rhinitis.
A method for studying disorders mediated by the histamine Hj receptor,

comprising using an '®F-labeled or ''C-labelled compound of claim 1 as

a positron emission tomography (PET) molecular probe.
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