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WD 2007/ 035425 PCT/ US2006/ 035877 Cycl opropyl Am nes

as Modul ators of the Hi stam ne H3 Receptor FIELD OF
wabka7iodMENTI ON 5 The present invention rel at esSPCDUS2006/035877

series of cyclopropyl am nes, their synthesis, and

met hods for using themto treat disorders and

conditions in which the h| stam ne H3 receptor is

| nval ved, iR S Hork Wihe Histdniidd AS Reciptor

therapeutlc ut|I|ty for the treatnment of a variety of
CNS rel ated di sorders |nclud|ng but not limted 10
to, narcol epsy, sleegbdlsor ers, obes

Eeurodegeneratlve il P&FJHE:H&WENT\}@“P/EJH sorders, and
yperged g?@f%}’l ﬁjﬁ/éﬁazo e?ate@%%n Hﬂf‘obmbg\{helr

H stamn
§ynﬂ1€sgs cald wyethids\vier usxhgctlmdam to trd»aemhmrderseemi canditions in

ol cal ef f ect di stinct G
Ot 15 PR nete faseptor 1 ol A% 8 asep et ol fese
dtiVRtibs I@RCErRSSUrRSS &F tRE é‘é?rﬂtlh\‘ierﬂlﬁn%iﬁ q\%\%‘%heifdﬂ)ehhé utility

centrai nervous systen1 Arran .
fouather ieeath®88 of a0riehBof GBIP) retatad robﬂ;orde@ mnbldmgqtuuégotsllmlted

tgﬂ%%%ﬁgeeﬁ:§|%%@h Szgg@%rlsosgeg n%%&&qqﬁé?\}g%@r @iggrders cognitive

@B RINCRderadtivith eigdr@é@cept or s on ser ot oner gi c,
noradrenerg| c, 20 dopam nergic, cholinergic, and

GABAer gi ¢ (gamTBA@JRGPQHIN’D IGF EIFFJII:_C'IN\?’I‘E’I‘Rl‘l’iitbﬂill ng)
neurons. These H3 receptors have al so recently been-
i denthlistardiner{2-(freidapblet-sl)ethytasnine} e bickegioalbcastiie molecule.

PR UBBAL s I oG ARG b

raBep@Psl The histamind RY escapteowas Sivst.desbabed a§raepresynapt|c
H stam ne H3 Receptor-A Target far New 25

a_lég@ept@r indle WWN@&YPUS—WS’[?@O@NS) (u_ﬂrmg -] N @8, Nature
g 3%:) coftrol mé\"'{‘t:\]c‘f" ?nﬂ?nggg et_réjot%vleé%%oométa}mne

vér I ons am ne ant agoni st s and

" Evidense hag emated shawmgsthat I-Iarrégrephtemamaipoﬂmﬁt@sed

on ani np har co 0 and ot her Pel‘l me Wi, t
el Ao B e SRS pro s oty AP ERs Barite)
(%d’pt?a?ﬁm%?glb W&lﬂ@rﬁ@% G%Bﬁélréi&e(bﬁﬁfmé a@'uﬁ@@@lgnc acid

anu P. ., Soc. Neurosci.
cxwam;ngamawcmﬁy '(heﬁa;!;lan@qeptprsema\@ also Feeently been ldentlfled in -

APl 03 ol Ebhn 158, EBReqtbr), fere are
many potential therapeutic applications for histamine Hz agonists, antagonists,
and inverse agonists. (See: “The Histamine Hs Receptor-A Target for New
Drugs”, Leurs, R. and Timmerman; H., (Eds.), Elsevier, 1998; Morisset, S. et
al., Nature 2000, 408, 860-864.)

| Several indications for histamine Hs antagonists and inverse agonists
have similarly been proposed based on animal pharmacology and other
experiments with known histamine Hs antagonists (e.g. thioperamide). These
include dementia, Alzheimer’s disease (Panula, P. et al., Soc. Neurosci. Abstr.
1995, 21, 1977), epilepsy (Yokoyama, H. et al., Eur. J. Pharmacol. 1993, 234,
129-133), narcolepsy, with or without associated cataplexy, cataplexy,
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WD 2007/ 035425 PCT/ US2006/ 035877 di sorders of
sl eep/ wake honeostasi s, idiopathic somol ence,
wex@emn3idee dayti me sl eepiness (EDS), circadi anCT/iy1on6o35877
di sorders, sleep/fatigue disorders, fatigue,
dr owsi ness associated with sl eep apnea, sleep

disonairs oEslkeepireakehomepsiasisy pthhncrmrnmlancgqu%swpet

BN L GEE RPN T L

l Raéa, wapaienent due t
fa?lpgchlrgorsﬁﬁé’ss é%éfa?@dwétp ﬁ]@Rgg 13'59!e2éb p nt due to

H. iy 590
partenspaysatormons| shifisdet lage Parigesonis-relaiqchiatigue, mpttile

sOuRRIanSYosteg] Bb0E deprbliielaldrialole, eRdufERady
mlal%ééd fa %'ﬁhémrdéﬂsa(Ma%hiddri;I{-EretdE Baaid Ads. 1,992, 590,
Naunyn 1 Sch hm edeberg’ s Arch. Phar

1@@08@9 otipmsiskngss: vesiga: iatteption éi@f'ﬁﬂt mp%ﬁ‘é‘?ﬁ%a@&m
|
(g, '%Er@*g ;20350 BnEE, L, efal. 2508 NeyBERI AL 3093,
16§ 15815891, aad 3hiobagania ¢Behlickat, cEmam#Marr, toMaunymni on
I 1 t t t
b R P A 00 g o
ef Slzﬂgﬂ@%sﬂt}%%% oG8 £115), MeT-53F andAldurd8h. e5al35|2ro§0Drug Res.

A’nore’'recent review Of this topic was
1p98 sS4t £V -5 Bowerferndceatitattiiiessin) Eklistamiie Hs pREggonists,

BB ey D 1 R0 g e

‘ u&@ﬂcﬁfdﬁtﬁé tré%agw s uppdX. aiBiachiRTyicRe8ponsas (U. SOG’@Ieritl\los

1103- 1113 The conpounds of the esent i q ﬁ
52 51989 @353,7@7 and bIRS%A%Nn A MOre é@&ﬂt(;@wg\y of this toplc was
pgéée?}tg% @gt g a%‘aﬁ?élf?\rdhgh g@wgzw trHEr mﬁféﬁtsm(ﬁioaﬁbn%%)

see Love
Fdhadarionkl rehdds, see: Ctélaﬂnr& 197 Drug EBJsm\mryl d odey 2§0bhe

R G Dol B PR 8L A, 7 1100

1h] n di sease. 25 Conventi onal bi ndi ng assays, for
exanpl e, are determned using rat synaptosones
( Gar Faregcomvpoandabf thelprepeatrimeemtion gisplaymaiency abipe human

0% bt 38 B850 R Mg

rlééﬂaaggéegw&@mbr Kp et ah, M. aharmamcmgm 55 ddityis1107).
mun. 1990, 168(3), 979-986)

Sareeniag mtr@bumparre@emgalswrﬂ?@@rlhsJ§P9 fg’]étmﬁman
TS R BT D issi,
Govilvartiona! Bindireassays, for example, 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. Biophys. Res.
Commun. 1990, 168(3), 979-986). Only limited studies have been perférmed
previously uéing human tissue or the human receptor, but these indicate
significant differences in the pharmacology of rodent and primate receptors
(West, R.E. et al. Eur. J. Pharmacol. 1999, 377, 233-239; Ireland, D. et al.
Eur. J. Pharmacol. 2001, 433, 141-150).
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(West, RE et al. Eur. J. Pharmacol. 1999, 377,
233-239; Ireland, D. et al. Eur. J. Pharnmacol. 2001,

W@ 3®7/03:425 150) . 2 WO 2007/ 035425 PCT/ US2006/ 03B@I7US200€035877

achi eve a desired pharnacol ogi cal effect, a compound
must di splay potency against the biological target, as
wel | Tasachievd aalgisired narmectipgical effe@ly 8fadmpourid gust display

PRIy PORTR R BrotpgCe B dateds Wal 57 RO alIE Tl BaBbkinetic
pRERIEE#iisBRh&cohfppurkl Rast s able tbardvetto it9Eite bf bbBork whether
peri phery. Absorption through various biological

inreb EMNTe se0diring peequate prrmasiiongiyibe bigodpbrie beyrisy, of in the

t h [ . iQnj zat i . ' '
N L e L
th@phosisal propeidshsf tHesirug (Hegrbaofrbaritatigincal prafsiciogicalpH,
produced, a drug nmust be elimated fromthe r%ani sm at
rartion eeaflciert anolgadiae size, aMORORIPELIRCHISL eSaoedng dgsired

, . i ; :

Ao P eEHE iR ol eppapaston e
dridamieni att @ duithldeasies Wingre an@liménaiorppiocess vé tdo slow, an
di-stinct an di fferent pharnmacoki netic profil.e l.
agspiTukiios of g frkp SR dtoclh vy rabing Uigsieb e
dg@cﬁg_life provi des greater control over exposure and

uration of 15 action of the drug, which may be
advariatipasuds-mediatedtdisrpses nay vestitengorapowads wigh digtinct and

AT Bl B fies WA, B dlEfaPh o1 compouna

vigt aghatt HeISliferevibes IgpgateRocntral e expesureeand duration of
strategies to acconplish these results. For exanple, a
APt ded, eich Siav:br a0Ken AR WRELRPAIRY e BiReTTIa 3
AR 5P AR of PORAREn P RAOIO g 8 o e
dlloweoiot trestse ofitailongb forchulatiomsadosing raginiens, famdinydetigery

Breegies fapeemaeh issaiaguie CH RERrDRo A GPTIRT RGN

" SRS Eg?ﬁﬁé’éblé?ﬁélﬁ?@r‘oﬁ%t ap gpré'dllﬁ:éjﬁ%hbﬁ%PEﬁarrN@édd%émic

pi perazi benzam des were disclosed in Pat ent
offauit, whizh ey b quefesabldn tregting oarteinidizaasestatesinky aantrast,

2004) ich is he i ncor.por at f ]
B3 putih AT REDER e S BRASERYRE B R EIER R
dchsbare ctlcupanél BRI Bikgdtlbyi the tdh@g,anith nBasreshlpBetyimor
di scl osure, including the sunmary,
changes in drug concentration, are desireable.

Various piperazinyl benzamides were disclosed in U.S. Patent Appl.
Publication No. US-2004-0110746-A1 (June 10, 2004), which is hereby
incorporated by reference.

The features and advantages of the invention are apparent to-one of
ordinary skill in the art. Based on this disclosure, including the summary,
detailed description, background, examples, and claims, one of ordinary skill in
the art will be able to make modifications and adaptations to various conditions
and usages. Publications described herein are incorporated by reference in

their entirety.
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detai |l ed descri ption, background, exanples, and

clains, one of ordinary skill in 30 the art will be
w@bdog/osa2smake nodi ficati ons and adaptati ons t OPUEUSIOE035877

conditions and usages Publ i cati ons descri bed herein

are | Qcor ted referen their entlret
2007/'3 g’?dgﬁﬁlﬂég %?r@%%ﬁ'cy%&%@mlﬂ%ﬁempqwdﬁ with the
éét%i tP/eté n%ddThl@‘tﬁb%%Oﬁbf Y ﬁ@taﬂﬂﬁ@?@%’%@oms&@gmgﬁley the Ha

ity to nodul ate e activity o
egepistror, specifically the H3 receptor. SUMARY OF
THE I NVENTION 5 The invention features a conpound
sel ect ed from t heSgMMARYODF I THE miyVENTION

( 3hg¥ Bﬁ% g?és{easar&@%@y H}iﬁ%ﬁrg hg&g]eng%lugecomgstmg
ofY |()4 d)érdpﬁ‘oé;}llﬂ)%é}aﬁl'npﬁﬁll Qi drpnlinia- ﬁH@thl pHEM ) Hibianone,
(@M@@f@mmmra@ltrﬁbryaztﬁr(zlaﬂqdrgv-pamertdnmdnyjmum) phdnyl]-me

’i’g%@%pﬂo%'g@ ORUFRPRrRAY 3&5'1 (rthiomagrhiolipsuimsthvieny)-

mbtHanoné0andd Y&-&?élb]ﬂdpyﬂlbﬁfé\féilnmeylwwﬁzar mamethyl morpholln— |

enantloners drates, sol vates ceuttcall Yy
%&E@@hﬁ%p@e@wﬂmmﬂ@@@waﬂd engaiamers! bydr@mﬁ;moimtess and

o ERERRCA Jeb Y SaBE RN ) et hanone ci trate

sal t Idlﬂw’akrwahémbodﬂeneme the compound is (4- cyclopropYI plperazm -1-
)fl)phﬁgﬁ‘gﬂll? p%gk'gﬁig\ &gﬁ%nylfg@%wdfqeng{rgpq? l@él? ﬂéwdrochlor}lde or
@ f@i@%d?@ﬁ}‘/lsplpérgﬁlﬁpjgﬂq%qﬂof@oﬁlﬂ R RRYIPHE iyh ReHRF e
cngvaﬁeeaahtw n fpﬂbeﬂydembndlm@mten’mecndmmwctrsl (14 cy(clbpropyl -piperazin-

FYGraRE P8 BIFBRERE | St adnsgl RgfReRORe Clrate'sall; (4
dy@mnr@mﬂmmkmm -QBI(ﬁZtthTﬂorbhbhrﬂ 4= ;ﬂ%emgﬂup%hwln‘?é{ﬂhaﬁehe

phol i n- heny met hanone citrate’'salt.

Cﬂﬁ%tepfiaéts @h¥4 pvm@mqpaﬁpme@am-ésyl}rﬁ& f%bsdr@p(ymemhmgrp@pnn -4-

i ti ons nedi ated by
h| s bﬁ’&}_yg recep%g'r adg{g? g%quy The invention also
f eat UFtesp@isantinventione plovdepasitiodys! eauting oY frevertiy
cf ounds and nmet hods  of using such conpositions in

ESAIheRRdiiens Medialpe byhigeming Hadeeenienpsiivty. bihe
P st G g om0 K
qerep@dsancametiiadsasieusing sualkl corrmsﬂnnﬂm the treatraemtrey
ﬂravérqlt\l/o%l 3 é%sgéste% r%eccila?bd Bathlls thlrpee &Xceptor activity. The
present invention also contemplates a method of treating or preventing a
disease or condition in which histamine is involved with a combination therapy
of compounds of the present invention administered with any of the fdllowing:
histamine H antagonists, histamine H, antagonists, neurotransmitter re-uptake
blockers, selective serotonin re-uptake inhibitors (SSRls), serotonin-
norepinephrine reuptake inhibitors, noradrenergic reuptake inhibitors, non-
selective serotonin-, dopamine- or norepinephrine- re-uptake inhibitors,

modafinil, and.topiramate.
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of conpounds of the present invention adm nistered

with any of the followi ng: histam ne Hl antagonists,
woe@rasidee H2 antagoni sts, neurotransmtter rePCpPUS006/035877

bl ockers, selective serotonin re-uptake inhibitors

SSRI t 30 i t ak
i b1 PRs Of 8 cleean g und allSEdLe cgares ebicizaiion.a
PHRIsRAbLIKEI 8T %%leéhlzediﬁngief 8% ke HESARICS %}étbgﬁpin%ate

re-uptake 1 nhibitors, nil, and.top
memawzﬁclmﬁmg L2 OB EHY barr‘memm reﬂdlla dilineigh

RTBBH R 64510 W AR Bl e Bt he present
ihvdeh (Example qymaa@ SRR tbakh st oﬂitﬁlﬁé@afeﬁan |$dt53rbHﬁ'eﬂ&Iog
t he bl ood-brain barrier, nore readi t houg

(@(ﬂn&m@ﬂ\é@ Exrenpleall Lidke mgasured @@ﬁdlégﬁeﬁi@’eam ABhough it has

PRtk AP RBRBRER AT PBBIs 1o o eSS basic

th&o Iahpham amiesy(Targgdda, et Ak JTibsICIsb K204, di7f, P8Be838),

Al t hough it has been suggested that a
qué,r%gyedmmm evideneghas o E2Rpash(Lovaee! ql'eésAm Chem.

45 oep Ogg(n 02 ﬁggg&%g@&%ﬁ:@@?@@@ngﬁf&ﬁ oot group

fewadaﬁphatmen@emy prepluce echifherv&actin o nonlpro%cmal@tj&rmme at
9}8/ 9(1_&? 80{%% 5 2462). Ther

SRR ardahls s P RE Ay hmembianes
(ZagadBpa, Bf AHUCHICR. mhaherzddsa%' 80641190 THRE HakRRitate that

am ne at physiol ogi cal pH and, thus, "serve to | nprove
qwélqpé%yllamlpeém&vehebddawgrd @maa@omrmeabmty arg volbthe of

1 di cate that
FPLIGE0T i Al Arhined T aF Srigtiles e,
per meEh brdsyenamembd)mpmwxﬂesléx;ﬁbrﬁﬁéhtﬁﬂém%néé/dbnidh%ﬂatmg a
hatic am nes of simlar structure. The present

I
a?gflvﬁwnt&e%%‘iﬂ indasisiiyder kxample dya PlORIaRYBIRG. delatiye to
i |s§bﬂilﬂgll; é:ﬁ@gw%&t&?&ﬁﬁ]é Qnaegg.c Haovévaf @&%ﬁbgﬂ;am.ﬂes of

cyclop relative t S 1S0prop

' thg @resrntyhventionaciuslycirwddapharmacykihetic ppfile titcestrasted

th ct I h d .
Bt 2ot if e ferdireo Fol siamlies Sxama { Relisplayed
d @ﬁéﬂtéﬁh@fﬁe d(rrn,sobndﬂlowé@ vbldrﬁé B ars@nmﬁfb’n CXPAEreComparative
Exanpl e shorter half-life (T112 ﬁg
E)@mple@dl&&@d BB oﬁlmllarlbuExampta/a& ohsmiamy&cbapboaer Vez and lower

AR romon BB Rhalst SEE M RIS By kRt Rioer

BB andllohBr \Exﬁmmn&%rdtﬂ@mmbl@wghﬂﬁxaﬁdlézmiﬂi@glayed a
I ovver Vd th Conpar ative Exanple 5B, and Exanple
ghogtsr dye@ng lower Vg than Comparative Example 6B.
Additional features and advantages of the invention will become
apparent from the detailed description and examples below, and the appended

claims.

DETAILED DESCRIPTION OF THE INVENTION
The invention may be more fully appreciated by reference to the
following description, including the following glossary of terms and the
concluding examples. For the sake of brevity, the disclosures of the

publications cited in this specification are herein incorporated by reference.
| 5
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25 shorter T112 and | ower Vd than Conparative Exanple
6B. Additional features and advantages of the
WO pwensi4seh wil | becone apparent fromthe det aPCBUS2006/035877
description and exanpl es bel ow, and the appended
cl ai ms. DETAILED CRI PT. OF . THE | NVENTI ON 30 '
i nvern%;? HRCTaf e, %”f‘%l 'Fa\l ugingr e&%ﬁ@a'n@y apdr" 6@@98@'”9 are

déédtlﬁh@relrf il th@Wd;‘J@nd%ﬁthﬁl‘irﬁé’Qenéré‘C' uding the follow ng
gl ossary of termnms and concl udi ng exanpl es. For

t he dJar@esit fprrasg of the cmpcllu@dﬂ oftinegaresénttiheention, and of their

FRARRLACAN iy oPlarkd shith a8 ¥fBonistReadRudys e besnt

iR tldB? @Pa/ reRs8rde héﬁew&ﬁdn@@f §U6h iddMGeiefois is meant to refer
|nclud|ng "containin nprising" are used

A&t &astione: afeuchdgrmeria g?fms n@ﬂﬁr@é oseing ey, shilk tntbeiart will
rfa?é@z@fthéthﬁbgﬁWoﬁ yb 2(2 1 ?ﬁgﬁfﬁglohgﬁ&%kgf éo?gxample in

aemuglmassmdlcvfotm iwherbas pﬂmeotnﬁoum)saﬂay eRist MNte form of an
.reference herejn to oPe of such |soner|c forns is

IFRIRREIC MYXiuse e For pYampla, 33 Presient vestien ansermpasges optical
i$§GHBEs of e (ﬁmﬁélﬂ'ﬂdﬁa&é’s i her&int Wﬁlﬁlﬁ%%ébnomers and

recogni ze that conpounds accordl hg to t nvent
miguresithereof.on ad@tmm ecartain aompoghds irefemedi to h‘emmmcan exist in

RS0 Br Plted SRR RS el Echiated s | Kl watardBid that
tRBIAVERRFESNCIh pEesTd L RPIEIatel dridfutIRasd #Srms of the

descri bed herein, including enantionmers and m xtures
QORE@BTS @frih&dm/@nttﬂm certain conpounds referred to

\?:{F'cg‘%& [r}]lélﬁ {:c%[ﬁi;ngftgltﬁgtp?gseq{t nﬁ%ej{t@betgaﬁ gbe?rp]pgodlfled

to rbeedﬂteoﬁab&nbyb spassasalid teshniquecireatlsswitAh th@?s@bbéto@(ﬂhls
for of__t he un of this invention.
Rt dH e BPALRGS Bherre5PRLIBHEN oty B keiablad Wil

rQGi%ﬁcﬂw lefe'n?&‘:tstsﬁcﬁ%sdeql eoEabice shy,, S@fﬁ t(%‘né“d’ HeClike for use in

technique are also wthi’n the dcop€
- linagng oroier radieactivepiveataent bf pbbemtses@mbxampbrrbﬂ sm:hrray

NS kB B o S BTRAL B0 ED 550 2ok
 lav@gd _R@nfourer thaffia9asd i) s 8airBBBtin Abtd@ibh ﬁ?ﬁﬁor |ﬁ\‘&gmg

exanple of such 20 conpounds is an isotopical
teGHteRs, EoPhAmMRRSIER BMigsiomn tamegiapbydPEdalang smgiemrmuon

e‘ﬁ%g?%% nﬁ%d%ﬁﬁoﬁ%p%?e(%@ﬁ P 208 ety trnepcotu'n?is of the

or 1
present invention labeled with *F or ''C may be used as a positron emission

tomography (PET) molecular probe for studying histamine-mediated disorders.
Alternatively, compounds of the present invention labeled with "C may be
used in metabolic studies. Another example of such compounds is an
isotopically labeled compound, such as a deuterium and/or tritium iabeled
compound, that may be used in reaction kinetic studies. The compounds
described herein may be reacted with an appropriate functionalized radioactive
reagents using conventional chemistry to provide radiolabeied compounds.
The compounds as described above may be made according to
processes within the skill of the art and/or that are described in the schemes

6
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techni ques, such as positron em ssion tonography (PET)
and singl e-photon em ssion conputed tonography

W@ SREQIH25 Pref erabl y, conpounds of the presenPCT/US2006/035877

invention |labeled with 18F or 1'C may be used as a

eFOSI tron em ssion 25 tonography (PET) nol ecul ar probe
sk exarppies ARatfiodewn Treobiaty theatarigus siogpaunds herein, starting

A TR A o
thoogih dre eeatiph schémeusith oowithoodsrotection as spproptia®. | This
as a deu eriumand/or tritium

Iab | ed, conpqgun suc
AR BP NI BHDLis 2 B10 oMU ISR BIRIOTIG GEupEoRCh 88 those
d@s@ﬂbé& ﬁ‘%’té‘fﬁwe-@@%@%’@% Qﬁlc?@néjrﬁﬁs ] bé%fi JE]EW' McBhie,

be reacted with an appropri tefunctl
Flagumdkneissel 97&aathéNu@re@e:&rR/éhM AMaﬂs bmmhedNE}Gmes in

B SRR, 2P oh RTYANAEE o PR B u8 0 roues

may be teidRedldtlal corvehitait 8Lbs st ngf]@bsﬂ nétesas kR8N from
in.the schemes 6 WO 2007/035425 P USZO 6/ 035877

the @rieAligsnativalndi mey henecessanbtoaemplaye invthe plage of the

' I d
RERRALSB A Sl b 800 BV e o e
reaetloresuﬁemel andhreplacettals aiﬂprmpﬁét@uﬁltmﬂm @@élrémslﬁﬁstltuent
ropriate, This may be achieved means

POAS, M%@‘E@PT% g" graslipgs ag, alﬁsoawthln 6@% sgope of the

b
|ﬁ‘\?e$rﬁﬁ)h Weééilongrrﬁéy‘? B% p‘éaﬁfgr?nﬁm ?@g@@i%maéﬁ]ﬂsw?%éf the
r@@emn[&railﬁemf tmsslvehPraqunrefereb@bﬂmeehrﬁ) °Cagdnihe reflux

nth sis",.3rd, ed John Wley & Sons, 1999. The
tg% P f@ﬁﬁ%%entmy be renoved at a conveni ent

subs e mBd@aEs HS HBSCHFRINABGY KRR m%@e éd&%rcﬁﬁ§ {0

Al ternative ?/ it may be necessary'to enploy, In
hegresof-G helovo Betsonstsidlieddedhe et will tsscd)grueeﬂhata:ertaln

e R R L ape——

" todise D’EhdarsmaﬂdﬁloanSynth&@beWm&cnbéé(wUSSFISat @ppl. No.

%g%ﬁl also within the scope of the invention.

TREGHY, g§ Grefy ipepinoraed hyerta«?@e'énce radfapy bagnpedto the
I

a0 AT AL AT OB ol

re¢ogrize Hatwenpourids of dropmuted) whecbawheré)EﬂR?aNorsennwlolmyl
BB S P S G T STt v

&W@%f@h@p%&@ﬂ%ﬂbﬁgeously pr oduced by one
schene as conpare
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to the other. In addition, synthetic sequences
described in U S. Pat. Appl. No. 20 10/690, 115 are

whegoebss4ehicor porated by reference and nmay be apEi/Usmboé/a3s877

the preparation of conpounds of the present
invention. One skilled in_the arf will recognize that
conmpounds of Fornula (1) REOPE lerehR” R2N- ils

norgahol i nyl 4-f1 uor opi di ny t iPgOr ho |n

2- hﬁf&i\l&\ﬁr}m hy! - nor WP ylCoaplisg conp®un
present_jnwention. 7 W 2007/035425 PCT/ US:
Schenme A N PG CCI—I CHO O Coupling PG NH
HO2C () (XI) O (XIljxy RINR 2 HON PG N Rlch%h
Deprotection Reductive Amination O (X11) R1
>OR1 2 1/~085i M3 NNR R Reductive ~NR2 O mna

ion O (Xl WNRY FREF «I"I\ﬁ] ®PA,  amines of
for mul a -%5—where an\&g cyc op o orDepratestiorabl e
prot ect i ndedyetiyap such Hen >~
tert-buty ’B’ﬁ?"lﬁ’ﬁrmyl (Boc),55 may be coupl ed with
benzoi c acids of formula (Xm either through
activation of the acid to the acid chI oride or acid
quorldefoIIowed by {eactl&g witht am ne, or
di rgmt undet »-e de co |Ncm% su
1,1 bo I 'dazole ( 3 Qr

1-(3- i rre y m nopropyl redod@itdry! car boéfi\i/d’il
hydr ochl org de (EDC)/ 1- hyhmimaibenzot ri azol e
Preferably,xngactions are 0

Referring to Scheme A, amines of formula (X), where PG is cydlopropyl
or a suitable protecting group such as a benzyl or tert-butylcarbamoyl (Boc),
may be coupled with benzoic acids of formula (XI), either through activation of
the acid to the acid chloride or acid fluoride followed by reaction with the
amine, or directly under peptide coupling conditions, such as 1,1’-
carbonyldiimidazole (CDI) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC)/1-hydroxybenzotriazole (HOBt). Preferably, reactions are
run with EDC/HOBE in the presence of 4-(dimethylamino)pyridine (DMAP), ina
solvent such as CH,Cl.. Benzaldehydes of formula (XIl) may then be reacted
with suitable amines R'NR?H (where R'NR®H is morpholine, 4-fluofopiperidine,
thiomorpholine, or morpholin-2-yl-methanol) under reductive amination
conditions to provide benzyl amines (XIll). Suitable reducing agents include
NaCNBHjs or NaB(OAc)sH in a solvent such as methanol or dichloroethane.
Preferred conditions include NaB(OAc)sH in methanol. The protecﬁng group
“PG” may then be removed under standard deprotection conditions to provide
amines of formula (XIV). V\}here PG is Boc, deprotection may be effected
using HCl in 1,4-dioxane or trifluoroacetic acid (TFA) in CH,Cl,. Amines (XV)
are converted to the corresponding cyclopropyl amines of Formula (l) through
reaction with [(1 -methoxycycIopropyl)oxy]trimethylsiIane or [(1- |
ethoxycyclopropyl)oxyl-trimethylsilane (R is methyl or ethyl) under conditions

8
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10 run with EDC/HOBt in the presence of

4- (di met hyl am no) pyridine (DMAP), in a solvent such
W@g00aede?. Benzal dehydes of fornula (Xl 1) nmayPCTes20be035877

react ed vvith sui tabl e am nes RINRZH (where RINRZ2H is

nor. phol | fluoro ridj t hi onoy.p I ne,_or
SRR 1350 acribad b Vet Be . 206 #1d wa T 258 and
0 e;rgggL 'nes (XI11). Suitable
gﬁk"fdﬁgﬁggetetn?gg]@\r?qéﬁég 7 BHS or NaB(OAc)3H in a
sol vent such as net hanol &chenTEhBoroet hane. Preferred
condi tions incl uq)eFi NaB(OA )3H i n nmet hanol. The

prote ng gr n&\th n be renoved und

st aﬁiizﬂ depr ot ectd"078 eéﬁ%‘?ﬁ’ condi tN%m dregipiqghon a%

for Q,QG me%f,@ PG is BbQ,Ndlggrot ection may be NH

ef fected usi ngmH@{.ori n 1, 4-di oxane”or trifluoroacetitc

acid (p§A) in CH2CI 2. Am nes ()()()y) 20 are converted ko)

t he correspondi ng cycl opro% am nes of Formula (1)

t hr ou@lﬁemag Ry, eompeunds of the present invention may be prepared as in

SRS E P P PO ol by PR LS TR llera g o as

- defireidprieyiouslye ma@dmllrdao@é@m&h\w -A{IT0XBH413 rodpyl)oxy]
PCT/ U82006/ 038877 simlar tQ those descri .
rethoxyeyglopropyBoxyitanathyisilaae pgisiegedihed in J.

’%%%8&"*@883 410 2 R A R Bl 095, aotan)

AAREA40DN P(ré()are(bl@z()P(ﬁ)ﬁ/h)BochmLIpe rTizg grealpy’PEomag dinets be

S ige sind P Sepitac i cORuBES e fronElecssigrioay! amines
dPDrmUREN&/ I ONHeré PG teBbaSsteRdrfad Qéﬁdhﬂ@né"ﬁ%ﬂb% a mixture of

reacted wt 1 - met hoxycycl opropyl ) oxy] -
€l inea Bolvent sm:gn @9 1[4cdioxane.

- et hoxycycl opropyl ) oxy] tr %}yl éi | ane as descri bed
in J. Med. Chem 2004, 4% 733-2738 and

Tetrahedron Left, 1995, 36(41), 10 N(399- 7402
Pref erably, %10 Bo /gtietipn  The QrQup " PG ray QHien
be remv@;er st andard—depret ecti gn ns to'
provi ddOgycl6pr opyl &hfereound{X¥lbr nul a A

Is Boc, preferred conditions include a mxtoJre of HC
in a soI vent(XBuch as 1, 4-di oxane. (XVI1)

R'NR?H A

_R'
SLLLLI \
, 2
Reductive . K/N R
Amination .

(1)
Acids of formula (XI) may be coupled (through activation or directly as

described in Scheme A) with amines (XVI) to form amides (XVII). Reductive
amination with a suitable amine as described in Scheme A gives rise to
compounds of Formula (1). |

Compounds of the present invention may be converted to their
corresponding salts using methods known to those skilled in the art. For

example, free base forms of compounds of the present invention may be

9
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Schene C CHO 1) Activation N CHO HO2C 2) Conpound

(XVI) N-lra O (XI) (XVIl) RINR2ZH NNR Reductive ~N
wWOR007/48842t i on O 15 (1) Acids of formula (XI)PCHYSIH6/035877

coupled (through activation or directly as described

FeIEa e At IRkebranirgiacts 3 §plvapt Suchhenaredaanal (MEOH) or
éiﬁéﬁdsu (E@@H o ?%\ﬁtﬂ@tl’fé Qd)l’t‘@@pddcﬁrgg 5ot fpRounds  of

For mul 0 Conmpounds of present invention nay
be ccﬁ@@lppelﬂds orepared according hptid sehesads descsnbueg above may

h
LT AS M ehAREmE 4 8sibterErsot g Lilgmigappdures or
mixueesigdrnamiolers 8r M@s?é?@@r’r%4%é?@-§u@ﬁ%’9ﬁfr8§é%7 ébtained,

treated with TFA, HCI, or citric acid in a sol vent

ISQIPR IS AYdIe sPRAraladk S Ng @an@@m%ImQYEOMUGfDaﬁr ovi de

SR AEERTR ARk e PRIRMELT o7 hacomic o

ol )i mlnetésasf enargioenes ame lobta?med @ingle asiagtieedrs maydie Rdlated
racem c mxt ures or. ﬁt ures of enantioners or

WHING FRp I Honel SW%’@BO%M AFKKNPWE taonesidligddadhe art.
P&ABBESyY %ﬁf&%eﬁﬁ%ﬁbﬁ”ﬁ&%%%ﬁ @Ebﬂ%'c%@ﬁgﬁﬁaphy,

such as” chromat ography or crysta |zat|on
reawétﬁlhza(tmm)emlmm nhasm;remr(cmalt fotmajiomi ortderivatindtion into

FagPLeBAC o ST TuRed b SpPeisfioPat | on et hods. knawn

t 0 OrEhe fsiddetl inventibe irdlideslRitMarits s“dap@rdr&SdHFg%f dflthe
separati on nethods may include chiral chromatiography,

GOSN Of tba ingentiaresiel ganesal, suchapregdrogsmill be dunational
RSBIB9S 4T o oL BT PTG o
required eenwduhndn THus, friheempthodisugfdraiimehtof BrRPresars
uf?{ﬁrit?qln; ,trléep Veerﬂwt ‘I‘ao mmlls?ergnegr’} %rhgh encs:g?n?)agg ct)k?er ’ltjrggtnwerl\tl osztﬁe
various disorders described with a compound of the present invention or with a
compound that converts to a compound of the present invention 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, 1985. In addition to salts,
the invention provides the esters, amides, and other protected or derivatized
forms of the described compounds. |

For therapeutic use, salts of the compounds of the present invention are
those that are pharmaceutically acceptable. However, salts of actids* and bases
that are non-pharmaceutically acceptable may also find use, for exémple, in
the preparation or purification of a pharmaceutically acceptable compound. All
salts, whether pharmaceutically acceptable or not, are included within the
ambit of thé present invention.

Pharmacéutically acceptable salts of compounds according to the
present invention refer to those salt forms of the compdunds of the presént
‘invention which would be apparent to the pharmaceutical chemist, i.e., those

10
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15 derivatives of the conmpounds that are readily
convertible in vivo into the required conpound. Thus,

w0 pooviss4eet hods of treatnment of the present | PUBLHS10061035877
the term"adm ni stering"” shall enconpass the treatnent

AR 0 o0 e et
pHOPEiES Df SBIPCHAPBANGS oPhet s@ﬁﬁﬁg&?}tﬁrp‘eéﬁ?ﬁ'a%%dfﬁbient

vivo after 20 adm nistration to t
redatabiity, @bvabriione disditagiono metaleoliset andiexareationt. Other factors,

- BeBARARticA T S d. ik =B IS BB e S8ietliSn, arg post of
rilw rRgReiaRs edse B eRydtaNizates ield, statsiHiyt h?@rds@%%i@ig% ﬁg? ‘

it
the invention provides the ésters, amdes, a
flomebdity efithsr regeftingdylls 8eug.f or ms of the descri bed

co t ti £, | .
comporaiiPiaf o pllas HELART R detfB Rt SeRioh W o are
phiaameeeelidallg aldeg ptabte palabineluddone fellowing! texetiobicif; Ris
bases that are pon-pharmaceutjcally acceptable
ﬁﬁﬂorgﬁ%“? AR, aggl?f@fcgiim%%ﬂ%, aqipic agid’ alginjearcigi ascospic
it f J s i aal > tahl , .
L ASiBRcR] LRPORECIHORK 2 Lonthe BB B Rstamidobenzoto
asirh; dyoriatsoid, d)-campharie acith Icadmmulfuirrc abid, GQ-(aﬁicarmfhor-
e present. inventi.agn. Pharnmaceutically acceptable . .
BB B OB a0 B ol AP LA o GRBR asieh giic
ek, @y clatit ReRE c§albhek@dBuliaiié BeidC aBBeENSSiftc écﬂ@, ethane-
present invention which would be apparent to the
Tpfralisvifonia acidl elbapasdlionic aeid, 2tHydsexy-aihanesaifmie sy kFmic

PCT/. : .hat. - ' d_t hat d ,
P OB 3Bl B R SRR al8bbivonic
s, D-ghurnesiid aickf, Liglataphie s, o-oxealtane aéi@?Ely@élic acid,

sufficient alatabrlity, absorption, distribution,
hmla@oaq'@,nm@ﬁ@bmmm% myd@adhderic agid onydroiagis acid, (+)-L-lactic

BRI B TR R ' W

acid shalbhiczadid o8:)-Dli-rlathdelid abid| Methamynionmomtie) haprangiene-2-
K B R T N
RS AR, hicPSRREAaY] GoRela, RBIL AR B o
pacydliaaedl, pereitone adsl, phospiiaricamid, L-py@ighitarmde adid, saccharic
R 8P 90 L R a0 SeBae b T 34 B sucoiic
aga'_, %;Egﬁ% ?_@@r,rt&mﬂé BcRG (-0)-L-EaErieos gy, thistyanRda, -1 - (1
toluenesulfonic acid, undecylenic acid, and valeric acid.

Compounds of the present invention containing acidic protons may be
converted into their therapeutically active non-toxic- metal or amine addition salt
forms by treatment with appropriate organic ahd inorganic bases. Appropriate
base salt forms comprise, for example, the ammonium salts; the alkali and
earth alkaline metal salts (e.g. lithium, sodium, potassium; magnesium, calcium
salts, which may be prepared by treatment with, for example, magnesium
hydroxide, calcium hydroxide, potassium hydroxide, zinc hydroxide, or sodium
hydroxide); and amine salts made with organic bases (e.g. primary, secondary
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10-sul fonic acid, capric acid, caproic acid, caprylic
acid, cinnamc acid, citric acid, cyclamc acid,

weyehosraxanesul fam ¢ aci d, dodecyl sul furic aciBCT/US2006/035877

et hane- 1, 2-disulfonic acid, ethanesulfonic acid,

| f f 15 aci d, i
G BRSP4 oSR5SRl Bt
mzé,th@egéhmm@l Beadsl, @hetlﬁhr%léiﬁ\llﬁeo@lé%h?l‘éhﬂne Ldlﬁ{éiﬁ)ﬁghﬁhe

aci d, a-oxo- glutarlc acid 6? ycolic acid I ppuric
@@rqpylm@eodw@ﬁr@pwanunet& e&wla@nmo )-gttiamol, tqttlamlamnme,

I C | .a
Sl Emind)ethyleRelleoindClBordayidthingr B 8y fighicamine,
ltydratbamire, d H-msiddzole Ldpsife aﬂbﬁbhd]me D oanydiedye ttafg)-d,
nmet hanesul f oni ¢ aci d, napht hal ene-2 20 sulfonlc aci d,

rﬁg Qﬁerfﬁl@myl@mmeﬂml@@ iRe, iperazine, propylamine, pyrrolldlne 1-(2-
Pl pIRBIYAE, By fine quith I ofiRih: isBbinefine, -
mnodldarylpammas atatbanplaming, ctnmetlagﬂard\:jnqqhrbisnhma:mmeaMrgethyl -D-
0 tam c sacchar.i aci alicylic aci
GUEHRR, LM B Thiatroky e WAt &-popane dpk AHdrametamine).
§b'§Cé B, & . Ve Betge, Sad élur‘Pﬁal@t@é&utlbﬁr‘@%l?s”aﬁ' Bharm. Sci., 1977,

é Ttartaricodcid. th I ocyani ¢ aci
& viéh @lefﬂ@vﬂtwd«:@ﬁPhwmmea{ Salts; an‘openivdsvSékecnon and

05t e h ool h s LoRaST Ul VEH SLFPEA’ 2uich, 2002,

whieh ape ifidorpdriaYe@hbialf byqBfcrides netal or am ne |
addition salt fornms by treatnent with appropriate

or gam ke mppnadgaﬁme Beesest inuppiioparamedulaists efdhe

a%’t{gﬂﬁn& Wg&é%&oareﬁwd 8% %ﬂ?rllu ethef,{@fna{:f’o'@:g En(ues%éﬁl in tihd Featment

dfidiseass statedi motiaped by $istaminmeaEp esdapior @@tmyumhu'satﬁes
whi ch b repared by treatnent with, for exanp
GRIgPRINAFRT T ﬁ9 %g%iénv o8 MAY BPdiseRi inad medhed of hrﬂatmga

M&@bﬁ@nné ‘fr‘?o?n BY @ aﬁjﬂo@@d vsﬁ‘lrh Gg'e‘ég% nlﬂé@lé%?ﬂ %ghrsteﬁﬂﬁj\e Hs

am ne salts nade w th organi c bases
reeeplod actvityl comRisiy adsiHRSe M. tdﬁ%@t@ﬁdﬂ%ﬂééd o&Bdch

s ka2 rlie el of = Biadul HePe g eReverta, or a
Ma@ﬂé@@@in@ﬁﬂy%oe@t@iléﬁbﬁ%é}@of dpARIcOMrgMHEcompounds may be
di propyl am ne, diisopropyl am ne,

yseddn epetjPgaitenlyeaingabpreventing beuielegic or sehapaychiatric

SR OR ASBR A BB o
ahd Jét ra:gt)iraimtdmydiéfrclﬁmrp@lmltivﬁfld@@dém' (AIDH®), learning and

propyl am ne rrolldlne

rﬁ a erazi ne

e'?@ §8FQﬁ(§e (PQH'B'V%QWfHWQﬁfhéngW'% d‘nem;ogemc inflammation,
dethamd, s 6o r%'v:{‘%rg)é\ﬁnehls. 'd%ﬂiérﬁlﬁ?f Alzh SR REYase,

am nes, tr|e anol ani ne, tr nret ylram fie, ‘
amlepshmaatmlapsy Watimedrhyithdt associated cataplexy, cataplexy, disorders
of sleep/wake homeostasis, idiopathic somnolence, excessive daytime
sleepiness (EDS), circadian rhythm disorders, sleep/fatigue disorders, fatigue,
drowsiness associated with sleep apnea, sleep impairment due to
perimenopausal hormonal shifts, Parkinson’s-related fatigue, MS-related
fatigue, depression-related fatigue, chemothefapy-induced fatigue, eating

disorders, obesity, motion sickness, vertigo, schizophrenia, substance abuse,

12
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15

gl ucam ne, 2-am no-2-(hydroxynethyl)-1, 3- propanedi ol ,
and tronethamne). 10 See, e.g., S.M Berge, et al.,

wO Ransseuti cal Salts", J. Pharm Sci., 1977, PCT/US2006/035877
66: 1- 19, and Handbook of Pharmaceutical Salts,
Properties, Selection, and Use; Stahl, P.H , Wernuth,
kipedar dl§@§def3vm3@jﬁ diepfdais aprgePressionas welhas othgi digorders in

"
BN PERIRSNRA, REEAC, DiplR 066 ag Rl g
rlespolafa ,estiiBay ity plasa) cmgzbmlsnsaurdallelr@le rbmftimgrwsm?j]eet in
| t etreatme . | sease states nedl ate
US%GCI iﬁ‘{?fg r@é(@gml%r ﬂﬁdE‘Y‘i‘mW‘ fegfilies matRodg PR SM%%T'R/Q’
t
iBhibitey tHb%?SQFesbibﬁecﬁ bppe“ 9 Bﬁ?é&saﬂmé% g%@% J%%Bont%

treating a ubj ect suf om or
afiteenas dchottsal eolnggstimnsamhfmgiaahlmtm: ebxeassia daytinge
S5 hast [ERSF eV B Wi it B580Geledt 56R aPpea Rt vork,

fireasalgia, MSNhh@he MKe.a phar maceuti cal ly acceptable
salt thereof. Particul arl y, the conpounds may be used

in metieempernds ehihengresenpingesiien mpyreaLsedin meghods for

AR a0 ASES B8 L SHBLREF D o
dcml)tlveadlsmersq rslemj disbtddTSPiﬁfE)@ﬁtatﬁd: H%odcﬂ@@[ dﬁd ®ther disorders.
5 menory di sorders, nitive

|
dysf Lﬁlq%@n'ﬁ\?fg i«?g AP H@%U‘F\%pr@é@fw I8, semaitia: 7 leimer’s disease
(@%‘ﬁ%ﬂ% IRt .| 40609BlIidsKE A}HQ&""H 681 (ﬁ@y@ﬁw}\yé‘ayﬁuncnon |

Al'zhel’'mer' s dr sease, epilepsy, narco
led hogmtme fopaianedt (mea;lﬂmmyna paﬂtmloe»@eflmh hnqredactivityof

SR PA5 D) TR R eS8 et ERPUSGARH meeny

&Sé@@?@(@améé e£o. bahi. 998c. Oluél%@@ir Abshral e 9@@919 ,3313). Learning
drowsi ness associated with sl eep apnea, sleep

anﬁbmemmwlwdetsdncly@le; fasrexpmpie leawmgmapalgneﬂt gnemory

R0 OB Sah AUl Al Binigonis

e lgeen sieawn kgimptioverriemdry phe vhtisty dmﬁ@mbrystecslmeﬁaudmg

20

25

30

substance abuse

erti hi zophr eni_a,
the e vied Plissnare oues GUbg7ak. B ababhfa.%%rb%%s 57(23), 2137-
I
P DA REAIGBRIORE IR, by 5 PO rain .

200/01124(R), 28612423, thpp:assaneramdaﬁdeelﬂgt (] mwp(Myezakl S et al.
PR ik G P S0E T8 A0, B bl maze
ih PRNCHM, teﬂbw PhaPRAESISIH, Qboefﬁv 0Y,i 95-918). Also, in the

|nh|b|t|n? the progression of or tredting upper
sponiaiye s whm@m%@om,ean animal model for the learning impairments

in attention-deficit disorders, Hz antagonists were shown to improve memory
(Fox, G.B. et al. Behav. Brain Res. 2002, 131(1-2), 151-161).

Sleep disorders include, for exarhple, insomnia, disturbed sleep,
narcolepsy (with or without associated cataplexy), cataplexy, disorders of
sleep/wake homeostasis, idiopathic somnolence, excessive daytime SIeepiness
(EDS), circadiah rhythm disorders, fatigue, lethargy, REM-behavioral disorder,
and jet lag. Fatigue and/or sleep impairment may be caused by or associated

with various sources, such as, for example, sleep apnea, perimenopausal
13
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asthma, itch, nasal congestion and allergic rhinitis.

Excessi ve daytine sl eepiness (EDS) nmay occur with or
wowanost42associ at ed sl eep apnea, shift work, PCT/US2006/035877

fibronyalgia, M5, and the |ike. The conpounds of t he

resent | nvention used i n nethods for
'fqragqn%@ hisls, FREdRsAN %gl%%@a@yltM%tﬁ@l@rw @\G%dian@won

@rdgfﬁ’f%@bﬁf\w&éﬁh dufegni tive disorders, sleep

ric sorders, and ot her dlsorders
Cog ni l?sycmlatrle disbedersi m«::lUdeI,eforfeaarrmkegrthczophm 8chlicker, E.

PR Nk B Gubobly §6$ﬂ Pef@é@\qpm 3366, 353, 200-204),

kﬂiﬂélfahﬂ'@ﬁ?édr@é‘rs nfBrhéjdi%@ElﬁrE'cY@perﬁéhrEﬁr‘iﬁbem C.etal. Br. J.
re-dementia), attention deficit hyperact|V|ty 15

a/onarsi Q%DHBﬁ( Jatl 831rt1|366y RefezGarelasGr ekals, and

é%@h%%f%%%?fé%é?? 438, Frio GRS set SiarkyH bl Druos.

PRI 1996 52T (88507 52(1) W) LéGris, BXafBl. ePrdge Bl Mbs. 1995, 45,
ngalrnent menory alrnent age- rel at ed cognltlve
(o4 |

ﬂﬁﬁ@nda’ﬁéﬁfﬁ@ﬁ%‘i 9It¢d) reing, Qh{sgwfﬁ -@RIpulsineediserder, and

t f t est
R B " o e rmse i 1 i co (M yas il
S. etoaier disidrde&:mcluﬂi@QEi)r e&ﬁ?ﬁﬂi m8ﬁ6ﬂflckﬂaé§|\? ve?ngc? (including
t tri ace rec nitlron as o se I, e al .
‘fﬁ‘é\/\ﬁ%@an r WQ'R@@SW&SS’ ftig QW('%S E% OVﬁ@ap’élz.ﬁt@b Eur.

t

FNAREERL G, BN A1 6 HFikRbbe %ﬁéeﬁ*c in1¥gbtion, gating
dlh@rdeasi(l\dacl’ndms Hi et algtBra{rCRes, 1&92,&9%196a‘raﬁamhleﬁyn
2000, 21(10), ,905:910). Al ' he ,25 t
SHpFRance,eDURe HROrIels, BvaeRLobbrde C 8 BB g ndrome)
ampayé-igiatsd disBrolrs e mac@%trldég@n@ra%@rndea{cﬁrethﬂuse 5

ant agoni sts were shown to i nprove nenory (Fox,
Rigmgntosishay. Brai n Res. 2002 131(1-2), 151-161).

Sl eep,

di st u?%fdsc{ﬂ Eﬁ]%rdi df%ﬁég\;ﬁggl ep yre éﬁ{% S?mxk/%nﬂ?%gﬁgt g‘tep of .
admibistating ic atmalhwmel)suffeahgmhmﬁondaﬁ effdetive aosdi of at least
sI ee /vvakegggmaost asi s, idiopathic somol ence,

eQEIPEEN {[h%rebqe@émvg@gg (EDS), circadi an_ rhyt hm
di Sorﬁﬁé Ereééﬁ'wg}é‘ﬁnoh%'i téite BeNABtHYRLT @tﬁpg&r ,

and j et atigue and/ or sleep I.npairmnmen
prevspting g mstaamse}meﬂlaed disedsevar canditicowitb ascombmhhon *

s. fo anmpl sl ee nea. .. peri nenopaus
Batrinblos 15 MRabheRt A RpBAS 83nitR o Ao ceRfgn. and alergic
é&}fd@sﬂéﬁncémsr@ﬁgs a@ﬂvﬂlhlbférﬁlgséﬁ effestive érwﬁhm of at least one
depressi on, ' chefnot her apy, shift work schedul es.
compound of the present mventlon and b) administering an effective amount
of one or more histamine Hy or H, antagonists. Suitable histamine H;
antagonists include: loratidine (CLARITIN™), desloratidine (CLARINEX™),
fexofenadine (ALLEGRA™) and cetirizine (ZYRTEC™),

The present invention also contemplates a method of treating or
preventing a histamine-mediated disease or condition with a combination
therapy for the treatment of depression, mood disorders or schizophrenia,

' comprising: a) administering an effective amount of at least one compound of
the present invention, and b) administering an effective amount of one or more
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Psychiatric disorders include, for exanple,

schi zophrenia (Schlicker, E. and Marr, 1.,
woawngss4Z hm edeberg’' s Arch. Pharmacol . 1996, BGBDS2006/035877

290-294), 5 bipolar di sorders, manic disorders,

SRR Rf ETREH oo, et oot BhEEiES e uptake
HRSOKINS A diC Qél@@ﬁvelg&%torﬁﬂ?é%btak%ﬁﬁhm}s §§%R%;Séi§?'otomn-
Stark, H. et al Drugs Future 1996, 21(5

rmﬁgplggghgne pqeu@akgunhlbltqrg,gnor@dc@eﬁ@@ remgwe inkipitors, or non-

f L.

SHARBRAHONE, BOFIRE B haeoraiii fesyaiake iRl
Rdrtiesiar dxalgnpdtfsr of r@dietra@brﬁmted l@égl ptake bld@lgel‘ﬁsqnclad@mbﬁetme

n verti Lincluding vertigo and
%E@f# “&ﬁ@ﬁzﬁs"m@émlﬁv D mrpmgtm%b%wga ),(anskapinwiyline.
H etriid predert invedtiol Q%?)%?ﬁ’é 39S a ﬁéﬁ‘l’od](ﬁgtre]a%‘éé
mgralne neur ogeni ¢ I nflanma on i sor
préteritingoa |h;st&m"|ﬁ—rrwldjatec$desetasaes cohaﬂmn \Bma cb&ﬁb:ﬁ@tﬁ@n
BRBBY 8 SRS P B e P ins (D)
Aﬂi’l@elﬁ@r%tcﬁﬁ'eé’ées‘éf ??és%ldne aﬁenﬂ@ﬁ defEit @%@H‘@r‘éaMSlFblél'é@l CIa’ugue,
retinitis 0Si S aid methods of treating a
qgswéﬁsthfagla:gmggm@a mgrsm\aolmmaurraam sckizephnenpia, spasticity

BRI HrhTie el BTG S dMReB mEkIY BeGlRt MnBarnle
sohessence, mtqet-lagnc@hpﬂsmgma?@l@lhﬁhl@fermg@ﬁ BFdc®fe amount of at
treating preventing a histam ne-nedi ated di sease

IRASt QiR amBAUGS OhiTke RIERBNHAYPRON, ek ipgdmisisterieg an effective
énﬁtﬁl%t'ﬂ?%o%fnﬂl lergic rhinitis, nasal congestion, and
er

gic congéstion, conprising: a) administering an
ef f edmamt}mmmboahfneaut the g santenvntioongoniecpidtes Beamethod of

sent t nd.b m ni stering an effectjve
BeStE0r BV nisdiaingl wldie Clspase BioaaiapoM as

i
c(%éhl_tf&giﬁ’ﬂlﬁ Me?hé%"ggﬁlgrﬁiltngglﬁ}ng&?@ﬂi%ﬁn 'é?{l%f)'#&tlvlec&rﬁ‘éuﬂ diat

A Iewmn@umwpm@wser)ﬂ inventiaat, m&b)rmﬂr(@%ﬁ@gb@ effective

G RICR Tt (idsotBor i BT A rafSaLare Goetul for
thé sreashent oﬁ:@mbntyl @Tef@rélblyatkfé%‘dihﬁlﬂbh@ﬁ mé&tReH ANpIbPs doses
the treatnent of depression, nood di sorders or

Osf.é(Pﬁ"E%Bﬁ’iee'ﬁl the fa@@ﬁrﬁf aRoYR0 19 3QRMDPSt @Sy an
ef f e dMBo Bf th%fpregeﬁtﬁﬁ\?%nr%ﬂﬂnf grﬂéoéﬂ@r%rﬁét é(ﬁ‘ﬁ

pr esent nven on Fnge an errectl ve
plnaomate ofical mempositimne td4reat patients (humans and other mammals)

with disorders mediated by the Hj receptor. Thus, the invention features
pharmaceutical compositions containing at least one compound of the present
invention and a pharmaceutically acceptable carrier. A composition of the
invention may further include at least one other therapeutic agent such as H;
antagonists, SSRis, topiramate, or modafinil (for example, a combination
formulation or combination of differently formulated active agents for use in a
combination therapy method).

The present invention also features methods of using or preparing or
formulating such pharmaceutical compositions. The pharmaceutical
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WD 2007/ 035425 PCT/ US2006/ 035877 neurotransmtter
re-uptake bl ockers. Suitable neurotransmtter
w0 es0apsake bl ockers include: selective serot oPCTIUS2006/035877

re upt ake inhibitors (SSRI's), serotonin-

re |ne hrine reuptake inhibitors, r adr ener
90 SRERIA e PRI Dl corvien g i iaseuew excipients

sy BSundihg Mrﬁﬁqd&omdw}?td frodBiskiRd |H|ih@'a§1°<5fa)re;§arlng
Part| cul ar exanpl es of neurotransmtter re-upta
desagr dprns. nli iz gbtigipategddhphihe C(CFHWK(C'H\M thednventionmzan be
( r

Afihisiehe iy R bR SR o iotfetar By

,mmaaammgpmrpawawemmml@o be@re@ jriaer tﬁﬁgi\lreﬂtsl%@v EH| SRRSET 1Ak
condition wth a conbi nation erapy for the

activaingiedient hhe PserRyayon m@sbb,%irvw Ry ofdableis sapsyles,

SHEPTS yiaks pOWERF Wrppdiol] £28RGes, MRS (B vocBhbflibgiquia
mepm?;iog?mr Ws_ttbniesdl ﬁr?ﬁnratmntcgn&nml nelsphag beaadministered
spasti ci ._associ at e cerebra

RSO o tobtaal memingiraar ke arsiaal, bycpral

ad®linis@dtiogonpri sing: a) adm nistering an effective

amount of at |east one conmpound of the present
i nverior onial aghainistradioni thestampoigndmolethbdovénton d#n be provided

I th
TR0 ORI B el st et colt B R B aTon ot syspagsion.
Taiblgis évredrial 08e tndy HERIMeBe %QV@tr@ieﬁllbﬁﬁﬁfﬁ%cPth .
condition with a conbination therapy conprising: a)

pﬁ'éfmﬁP%lt't&ﬁ”M@Cﬁﬂpm%@mlméntﬁn@m agmest dilyesis digntegrating
LR MIERY aLORLLEIER ok BUEBE, Sesf®Hnd bogre favarne

ag€atsacakoringlageuas tihd Lﬂr@gewatum r&mtam@ irgrefillsrefindludesodium
t he conbi nati on

eatrret of obesity. Preferabl
ORI 7By e le0 SRGUM ANY GBICILERNELD R o AChasR L, Sugar,
oRRQLE, Aty c%ﬂQIogg ﬁ%&gnggﬁﬁh s@ﬁ%@uﬁ%fn%l 'SBF’Olf?JIr |, Yhe like:

i nvention ‘may be adm ni st er ed maceéut |
tyriea) dighid onas exciptendminchualel ethasok glmami water(aridelhe like.

TR pavingRaliroitidte BOdfNT sfivoh. abEpete shibfodvsialina,

celnipes, dAndparyirieatri diendiabld @i@iﬁ‘teg}aﬁng‘é G ple STeNST Rgents
resent i nvention and a phar maceut i cal accept ab

w nckide starchnpit oeladn. Jmetlnbncatmeagerﬂnlf Wﬁ%sefnli,rwiﬂgenerally
o4t et e RE B 4 NP b o 95 i e

coatmtplviéh aamatemiail sath as gBRetynoncstéaatebr gabiynaisiddrate to
formul ated active agents for use in a

i.fferent
Iﬁml}-ﬁg{pw tg,eaqg; rodtgeiinal tract, ormay be coated with an enteric

coating. Capsules for oral use include hard gelatin capsules in which the

active ingredient is mixed with a solid, semi-solid, or liquid diluent, and soft
gelatin capsules wherein the active ingredient is mixed with wate‘f, an oil such
as peanut oil or olive oil, liquid paraffin, a mixture of mdno and di-glycerides of
short chain fatty acids, polyethylene glycol 400, or propylene glycol.
Liquids for oral administration may be suspensions, solutions, emd[sions
“or syrups or may be presented as a dry product for reconstitution with water or

other suitable vehicles before use. Compositions of such liquid may contain -
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The present invention also features nethods of using
or preparing or fornmulating such pharnmaceuti cal

W@ owpo3i4ed ons. The pharmaceutical 15 WO 2007/ OBSHRS2006/035877
PCT/ US2006/ 035877 conpositions can be prepared usi ng
convent i onal phar maceuti cal excipients and
RIHPGGRHTIGR]YracosRIaniR §XRiRisms such ps seseeNYING @gents (er

r pat ed t hat

Heimis, S5EREE Wty KEAAREe; Bodim Abingle WP St o1 ed by
horcadxyeplaylesitdose, cartmxtyatethyloplidase, ahnmanmﬂnae’teamhe gsl and the

by 5 i nhal at . P ti
1RG):laria g Varles WhERRIUGE OiIS Bor Rysem Al moRAdI or
fPécﬁi%%fHd ém:dmy ome pwpw@ﬁ?e pg/ea] ethyl %mo‘hto%r fAaRsY F‘esservatlves

sachets, vials, ozenges po
(farrexesuasmiethyl DD propw qmwﬂropmymaoate @’rsqrb@ramd) wettmg

SRR BloR byt Aol A igkeist” TRRIRER Glodppoms

adni 1T EGpetndP Bt thi®IriveRtich ATAPAINo B &drinistéfd by non-oral
adm nistration. For oral admnistration, the conpounds

repitasn eThmv@ﬁppélﬁoa%majebw@mtd@t@d fonracdiel adspimisifation as a
LEBOShInE T REENER e, FEIRIAG L R0 f PR ReuRt
intraperitonagl; edseindutaneeus vautss, thé zomporiidsastlthy invention will
i i T S s, e
eﬁgﬁﬁér% prid Slqea'ﬁdﬁgoi%ﬂ\f;c"tg/sor &a p%Yeg'ftébelxer @@Pfq%le 6R! 2LitALle

agents an preservatl
awmgwmmmlmm@bcs smwlanmmsetonansbdmmchionde Such

I hosphat | act t
BT LB RPERSTaT niuBF 083810 E: ifas B eDISPo80re
inechon devicaddntrhigitildded form¥RiueRlas! VidlgiffbrRwHich the appropriate
exci pients i ncl ude et hanol, glycerol, water and the

daseemay tresyigidtrawnper ipa ﬁ9lld FSrAT of PrgoPnCenbiEite: ﬁwtcandoe used

VP APE Pt kbAe v ERNS R o LR or

‘ mgﬁmmdsmythe ﬁm}emilenshay cliliznd paedraformulation to affect

ubrj cat e resent, will generally be
Fﬁ&#@émahﬁi%w@gx {fbe coptpaUnds A taisdvaniion mey %%%'P? ed,
AQciactoBl 5y RRHcRen, RGN Hatal o Frelifes B oBy
fdehamtlabszonplstm@ of thet mmgaand of theesventdn andet swtablemaamer.
wi th an ent sfor 0

be c i C Cap
use’ 1 M08 HEAECuB aTh SeBE AplelimngRTER TR E55eR Tty e
th@ﬂa’;féﬂiﬁl@ 'Mreéﬁ’néﬁt)(&ﬁd wréﬁhﬁac&rél P?eve?@é‘ﬁve? uirSosed for the

| uent, and soft " gelatin capsules wherein t
Qttﬂrma@euh@alé:@nmsﬂmsmrﬂba dMJ@ gomdirationgrofdhe pge@ﬂnt
invention, whether or not formulated in the same composition. The specific
dosage level required for any particular patient will depend on a number of
factors, including severity of the condition being treated, the route of
administration, metabolic rate, and the weight of the patient. For therapeutic
purposes, “effective dose” or “effective amount” refers to that amount of each
active compound or pharmaceutical agent, alone or in combination, that elicits
the biological or medicinal response in a tissue system, animal, or human that

is being sought by a researcher, veterinarian, medical doctor, or other clinician,

17



10

15

20

25

30

as peanut oil or olive oil, liquid paraffin, a m xture

of nmono and di-glycerides of 30 short chain fatty
waeids3s4pdl yet hyl ene gl ycol 400, or propyl ene BUHTS006/035877

Li quids for oral adm ni strati on may be suspensions,

solutlon emul si ons  or rups or may be presented as

vghigh yncipdg alﬂew%m%fdbﬁﬁy riemshihe Klisgase or slisordehieing

s S S e W

bgresstmutl & dlsb;de:{}c; dbetiainh Eeffeativei dases os leffectise amount” refers

tggﬁgﬁgﬁégﬁt Qigp tlr}ﬁé{vgrq%l@%o%pgpﬁwn?aée%tlcaln;gte%l alone orin
dﬁfﬁ'ﬂ&lﬁéﬂ@ﬁ hﬁhplﬁhlb%ciﬁ% sdb?é&%é '6%5%1‘3&‘0%;%% of a disorder as

al um ni um stearate ge and the i k on- agueous
heing speght yha tesaanchard aetarinen@ﬂomeelm:hﬁoetor acbrmihelr dinician,

B LT SRR B fO B AR s o

thetHistamiie PE 09ddpter. ividEoddoshasrabinatdon Srlpg |rﬂ:¢ud8 ¢o-

wetting  agents such as lecithin; and, if needed
adnaipdsitatigna aceingeifagnulgéinn sontaiaing alasiivg Soents; isissentially

dd?\‘f?ﬁ?bp#he'&% a%‘n%ﬂls%tlaﬂrgf%oc‘ﬂe%sﬂ olf% ﬁﬂaﬁpah and

ositions my b or’ rect al
atministetioatof o)woaas mrﬂamcﬂupmrﬁysgpaféwy fermanidtedal

| [ ’ '
ot dbBratied Ht WEBRIY dest ePPier dsiviiered ascusingle
s Bead AVRIRE ®&5sed Will b& fN A dnyeEoPROY bégs?dg Elrege ga¥,omore

steril e aqueous sol utions or suspensions,
uavady prosp |tat5é)0|01°f© aed daypantinostysoally fropat@ta 20@Ingy per day.

BEEsET a8 oPhpos Aot LR bBoy MFR B sUTtaTadiR b s Snsted to
b’léSbétwmw @00b1 wg/n%eﬁuntsemg/kg Waipbcifly ®ctiédn 6109hmakg and 7
ul es or di sposa i njection devices, in

rnq kg ﬂad§@0$t@ﬁﬁ§C@U)é hebw,ee/n Q15 modsa amd 215 Mngég.

d
SPPT Blediably, BFA TR g ofi B 0.85 16 208 HEKGE AR, Tken
innj &cd abbaeraft@dowsat Bome mebemdsmﬁMeohvadmmmaymtmny

Jasieitiians eanas ot 85 1o ARAdLed ARG AN GHfSrSTREY be vosed
eﬁ‘UTGQ‘t'(B‘%oﬁtf o6 m\gkg aﬁﬁaﬁtwme éYﬂD’otﬁé%%Qg be?$Bed &1 &4 about

by 1 nhal ati on, € nasal or oral utes using a
ﬁlpnmjkg tiallymllnalsmnm dosescan wanggenfrotrhabmﬂrﬂptzwf@[)@aﬁgkbﬂmn of

ﬁ%}etnt OOP'E) gaswtable carrl Met hod gknvvn
ipRiBgF.a sibrphaRpealsal savbieriGueisa pariod ranging from

t
ABLARAIG: (S 724 BReRNAEjitaton compoynds of e
eapodksinveiion may tieemikegigwitio atphaamaoauncﬁl cahtermtesent

concentration of about 0.1% to about 10% of drug to vehicle.

Examples
* In‘order to illustrate the invention, the following examples are included.

These examples do not limit the invention. They are only meant to suggest a
method of practicing the invention. Those skilled in the art may find other
methods of practicing the invention, which are obvious to them. Howevef,
those methods are deemed to be within the scope of this invention.

18



10

15

20

25

i nvention, whether or not fornulated in the sane
conposition. The specific dosage |evel required for

w@eop703xed cul ar patient will depend on a nunmbePCD1S2006/035877
factors, including severity of the condition being
treated, the route of admnistration, netabolic rate,
and the weight of the patient. For therapeutic 30

@h’élﬂfb‘é‘?%xalﬁél 1E€shd Yﬁatéiose or "effective anount"”

refers of each active conpound or
phar nideesisspeaira a@eembtaammen@m Agilariiserieatlil00, M8Datsing

licits the r nmedicinal re onse in a,

Freonray Frpiah Rl offfer Fglfbritincdrlle drons s ipicated.
Mdiclear RREAEEE %soﬁéﬂbé %WJ s%ﬁbctﬂéﬂﬂ biefEd%n aBruker model
ot her clinician, 07/ 035425 PCT/ US2006/ 035877

. BRREAOAQD dika), RAXEACHEBME) ), i DRYERR (RO MHZ) Ispectrometer.

Hhe R L AT B8 Bl e BB A G o

tpeognamnrwnsnm‘neaeﬁbrenw@hhl,tuptldsiq/ ceuplingtdmsthhvirdase”
'effective ampbunt” refers to that anmount of each

'ﬁtﬁgr@t@ onpound or pharnmaceutical agent, alone or in 5
- ‘conmbi {
R i L
perfratechen a Newlett l?ai]ka@ HPRg] i Zuabaxd E@llps‘,e X0OB- @Bhsmm 4.6 x
clinici aP t he del ayi of which disorder i
TRUMaR glunan, Wikha@ra op @it tq)99%@cei@ammlaéwaiﬂr/@405% REA over
dhniham ne H3 receptor. Methods of conbination therapy
I nclude co- adm nistration of a single fornulation
cont a(thamn@admarmstWewe garenated wsisg CtheahDrawl Oltra 6.0.2
ont e u mnlstra jQn of nore than one
?3 n&c)ﬂ %}Feg Qﬂmrﬂggt&‘ﬁsi on of two or nore active
agents separately formulated. It is anticipated that
the daily dose (whether adm nistered as a single dose
as divided doses) will be in the range 0.01 to 1000
ngy r>day,rnmoye "Nndstal |y from 1l to 500 ng per day,
and L@/S us y f@ 10 to 200 ny per day. 15
ExpreSsed[ as "dosage”per unit body weight, a typical
dose wi I IObe expected to be between 0.0001 ny/ kg and

R SSRI BN RETRAER B RS e b -

tﬁeﬁfaeioably, oral doses range from about 0.05 to 200

daily, take in1lto 4 separate doses. Sone
o nds »of the inyvention may be orally 20 dosed in
X H05 to about 50 ny/kg daily,
ot hers at 0.05 to about 20 ng/kg daily,
whi |l e st ‘ =fs may be dosed at 0.1 to about 10
g/ kg dail y ol nfusi on doses can range fromabout 1 to
000, g/ kg/ pi n of
§Tep A.g 4-(%—!9(1)rmv?-benzovl)-piperazine-1 -carboxylic acid tert-butyl ester. A
suspension of 4-carboxybenzaldehyde (3.10 g) in CH.Cl, was treated
sequentially with piperazine-1-carboxylic acid tert-butyl ester (3.6 g), EDC (3.86
g), HOBt (2.68 g), and DMAP (~0.020 g). After 18 h, the mixture was extracted
with 1 N NaOH and then with 1 N HCI. The organic layer was dried (Na,SO,)
and concentrated to give the title compound (5.11 g, 78%). MS (ESI): mass

calcd. for C17H2oNz04, 318.16; m/z found, 219.3 [(M-100)+H]*. 'H NMR
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i nhibitor, adm xed wth a pharmaceutical carrier over
a period ranging from several mnutes to several

wa@2003/03Hes topi cal adm nistrati on conpounds of PETIBS2B6/035877

present invention may be m xed with a pharnmaceuti cal

GBIEHF g7, PRI GV 61483 oA M 0o

(m, | 2kt Baaeselﬁ)e(m retenti4Bs, lgh{) foll ow ng exanpl es are

|ncI 30 These exanpl es do not limt the
n |on They are onIy meant to suggest a nethod of

th , Those ski-lled in the art may
f| nd ot h @. ptacticing the invention, which
are obv ver t hose net hods are

deened to beovvlthl n the scope of this invention. 18 WO
2l Exarrpl es and

b]Li'théSWD N%bﬁl&onedf%ggfb?ﬁﬁ/%eh )Z&Eb%k.&ﬁ' éarbc‘i‘xygl)lc acnd tert-

positive -or ati1ve nod I ndi cat ed
Nl esier (2eQfh ) incmetirnod (R0 MilyR)assipeatedavitlemerpimliaer(ddnl)

b BaiBErL08 ey ritbonsitern B AT Adh e iR es

ditdtddMuitd atagd. k). WMHS O, anaE@akicehivith OH%CHP”THé’Wﬂgém@H%r

of the tetramethc}/lsuane ref erence licit
watipliech fNazs)aid gongentated. ﬁh@g@ﬁduem}as mmfled by column

TRRERRHRBT BEcP aRE3RE B e MLTIETE: BELEP NS (e
rﬂawaﬂlcﬁcidr@eHééﬂ&Bong}sg .28 miz ﬁouhld %sotmnngngg gm NMIR h
GrtrS 8 R r Sackhr b faeds ié;hb%r%o’fgsei?nugmgs 33 (m, 6H),
mbri dgeSoft Corp. ,
%gﬁ%ﬁﬁgwhmﬁ-ﬁa%%@ﬁz o dgeSof . Corp

clo >\ razin-1-y|)-(4-m)rpholin-4-y|rrethy|
tha@ *10 N H

Step C. (4-Morpholin-4-ylmethyl-phenyl)-piperazin-1-yl-methanone. A solution

of 4-(4-morpholin-4-ylmethyl-benzoyl)-piperazine-1-carboxylic acid tert-butyl
ester (1.163 g) in CH.Cl, (10 mL) was treated with TFA (~4 mL). After 30 min,
additional TFA (5 mL) was added, and the mixture was stirred for a further 2 h.
The mixture was diluted with diluted with satd. ag. NaHCOj3; and extracted with
CHxCl,. The organic layer was dried (Na2SQ,) and concentrated. The residue
was purified by column chromatography (SiOy) to give the title compound
(0.255 g, 30%). MS (ESI): mass calcd. for C1gH23N302, 289.18; m/z found,
290.4 [M+H]". "H NMR (CDCla): 7.41-7.35 (m, 4H), 3.95-3.70 (m, 6H), 3.52 (s,
2H), 3.09-2.80 (m, 6H), 2.49-2.42 (m, 4H).

Step D. A solution of (4-morpholin-4-ylmethyl-phenyl)-piperazin-1-yl-
methanone (0.128 g) in methanol (7.5 mL) was treated with (1-ethoxy-
cyclopropoxy)-trimethyl-silane (1.5 mL), acetic acid (0.2 mL), and NaBHSCN
(~400 mg). The mixture was heated at 60 C for 18 h, and then was cooled to
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-Tre 20 O Step A
4- (4- For nyl - benzoyl ) - pi per azi ne- 1-carboxylic acid

W0 e0vAbdeyl ester. A suspension of PCT/US2006/035877

4- car boxybenzal dehyde (3. 10 g) in CH2Cl 2 was treat ed
sequentially wth piperazine- car box él I C aci

reand conpeyitraged.ef he3esidye wa,gjdll IN Naoht ar@ci egigacted

ARS8 BB Bk Ry e

resigae was! mirtiedugscal uneocHrdmisgrhphp (SiGed e giverihe didlet o
give the title conpou

cemRound 8&@7@&%)34%3%9 i‘éﬁg#ﬁ Egt?em%‘gﬁ%bﬁf@ 21;

”%%%}2%3?? %g\g%w“wg\%ﬁilg% 2:3?@54H?_.|)3 79-3,68 ém 6t)

350(2 2H)Hp.4473 52 ((nj 2H), 2.781-2.612R), 2H, 85032@0 (s al-l M5 -2.40

(3. G0N EBRSPE A 1) R R 28 4 21 0 4208, PSR 21 o

ylic acid tert 5 butyl ester. A sol ution of
4- (4-fornyl -benzoylé pi perazine-1 -carboxylic acid
Alterpativieut sgpasaticsy of 2xa@sp§) 1.i n met hanol (100 nL) was
treated with norpholine (4 nL) and NaB(QAc)3H (6.98

[ ortions over 1 h). After 3 h, the m xture was
diltted with satd. aq. NaHCO3 and extracted with
CH2 NJThe ganic layer was dried (Na2SO4) and
concent rgtqed The residue was purified by colum 10
chromat ography (Si02) to give the title conpound (1.22
Step 48 Neri-BBv( ESyElopr ipesd k-1 fqarb &R datie3 1A Nakire of tert-

Er g eraner-camoy il €750, (epahgtiofUgNsg HIg. (59l
rﬁf@%ﬂgt @O(rﬁH %(’D—ghf%yé{ﬂ%pléﬁyﬁﬁy]ﬁi'ﬁqethﬁlsﬁ'ﬁlé (51v619|'ﬁ)_)

N&BINGC N {88.0ng 1 amd rm:enmacm](@rmhy) piapdreatedat 60 °C for 5 h. The
'K%Q - et hano

RS AP 0, R glas ith eser 30 Bk apd e for 5 min. The

‘ Tﬁﬁfr@% ihenafdfled it PN MbOI-ﬁ(ﬂtS@” m{{ ah§ vad furthePsBEEE for

was treated wwth TFA (-4 nmL). After 30 mn,
15 min. The mixture was concentrated, and the remaining aqueous solution

was extracted with CH.Cl, (500 mL). The organic layer was washed with 1 N
NaOH (500 mL). The combined aqueous layers were extracted with CHxCl»
(150 mL). The combined organic layers were washed with brine (400 mL),
dried (NazS0.), and concentrated to give the title compound as a white solid
(92 g, 100%). MS (ESI): mass calcd. for C12H22N20,, 226.17; m/z found, 227.2
[IM+H']. "H NMR (400 MHz, CDCls): 3.39 (t, J= 5.0 Hz, 4H), 2.55 (t, J=4.9
Hz, 4H), 1.60 (ddd, J= 10.3, 6.5, 3.8 Hz, 1H), 1.46 (s, 9H), 0.49-0.38 (m, 4H).

A « 2HCI
e

" Step B. 1-Cyclopropylpiperazine dihydrochloride. A solution of tert-butyl 4-

cyclopropylpiperazine-1-carboxylate (92 g) in 1,4-dioxane (200 mL) was treated
with HCI (4 M in 1,4-dioxane, 500 mL) over 10 min while maintaining the
temperature below 40 °C. After the addition was complete, the mixture was
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addi tional TFA (5 nL) was added, and the m xture was
stirred for a further 2 h. The m xture was dil uted

wOowRaoh/osi4bait ed with satd. ag. NaHCO3 and ext r ack@rusionéi035877
20 CH2Cl 2. The organi c layer was dried (Na2SO™4) and

TRERA 45 C oy SRS T R chtHor k1 o Bk Sligmnsion was
dnmzté’&ﬁnta he&a%s (M@) fnig'a)nd WEﬁ)@I@HQQ 10, ﬁ%@?@ﬁjﬂ%&sond

m z found

vvamqoﬁzecg@l byrfiltettipn, washed wntm lienaness) ana dBQd (e givetH, title
rﬁ&gl?noSgs %%hl%‘@d“dz(?ég ?9645/2 (IWS (E@| ITZIaSSSSE.iaﬁgd I:%OI’67H14N2,

ion o
‘(ZB nzrrmrzofound41m UE{M%H 1pﬁ|anwmn(moomnaz' D:3):3.85 (brt, J= 4.7
rret hanone é‘?g % n nmet hanol (7 3 was treated
Rz 4% )Eyl &5 Hip b oR - (or Fiintety Vimsh oo (D, 6.94 (br s,
%pﬁ) fbtr cid (0.2 nL), and NaBH3CN (-400 ng).
& m xtur 's heated at 60 2C for 18 h, and then was
Zgnl ed to 20 WOO2007/ 035425 PCT/ US2006/ 035877 rt and
‘ e/m\[ate The residue was diluted with 1 N NaCOH
and act wi th cHeal 2. The organi c | ayer was
drie 4y and concentrated. The residue was
purifieddy colum chromatography (Si02) to give the
title conpound (0.0548 g, 38% . Ms (ESI): nmass cal cd.
Step &1 9HATDRIGHropI%iP& raina zearbomd)-b&3talde ivdel] A miktdre of

#ﬁéR rr&ﬁgd @iﬁz'@s‘@(f ) A{E%en?égga'g?@ﬂg bfli]}ﬂinqg?qiylfo?rhgr%ide

(bl\ﬁlf@r(é SmL San@{’ﬁ)lox}?l cﬁfbr%e‘l@o 4 mL 47\'/‘&9 f’}l_ﬁﬂtéé -at 602 18r 2lh and

0.49-0 Alternative
the@measmqbed st adplaesaparawflm acsm migiore osNa®OM(50.7 g),

1R P IR B B RBtied iy serdopen

plp@nalzmeydhhycﬂo(:ﬁﬁnae qY0.0 @) inadty tisred WhﬂéltKeTﬂFﬂpér@ﬁﬁefWés

mathanol 500 1 -ethoxycycl opropyl)oxy]tri m
BRVAIGED paiR Q86 Afle thraBiaY was omgJet cine mbxuieavas

t
el 25 0 B S B U s
eﬂumdesattuanaeejsﬂm tHat ihen ieﬁﬁloeratm@«ﬂld mot easeé¢dd0 °Cr elaﬂtaothe
'(ﬁtthNa §1 and was further stirred fo
10Ty as SPMAlRtE m W@e‘H?? g{l@e{ed o warmdortaad HYaﬁgSt'”ed

ARWTGHE TR Hiph@Bic mixture was basified to pH ~10 with 1 N NaOH (300
mL). The layers were separated and the aqueous layer was extracted with

toluene (100 mL x 2). The combined organic layers were washed with brine
(200 mL), dried (Na2S0O4), and concentrated to give the title compound as pale
yellow viscous oil (66.0 g, 62%). HPLC: Ry =5.19 min. MS (ESI): mass calcd.
for C1sH1gN205, 258.14; m/z found, 258.9 [M+H*]. '"H NMR (400 MHz, CDCls):
10.1 (s, 1H), 7.94 (pseudo d, J = 8.2 Hz, 2H), 7.56 (pseudo d, J = 8.1 Hz, 2H),
3.77 (br s, 2H), 3.33 (br s, 2H), 2.71 (br s, 2H), 2.55 (br s, 2H), 1.66 (ddd, J =
10.2, 6.6, 3.7 Hz, 1H), 0.52-0.46 (m, 2H), 0.45-0.40 (br s, 2H).
Step D. (4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-

- methanone. To a solution of 4-(4-cyclopropyl-piperazine-1-carbonyl)-
benzaldehyde (56.0 g) in 1,2-dichloroethane (550 mL) was added morpholine
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was extracted with CH2Cl 2 (500 nlL). The organic |ayer
was washed with 1 N NaOH (500 nL). The conbi ned
wW@eweoss23 ayers were extracted with CH2Cl 2 20 #AB0S290§/035877
The conbi ned organic | ayers were washed with bri ne
(400 nm.), dried (Na2804?m and concentrated tQ g
(A7 ML)t drepwisepo@ic @min.al aainistuse was cqaded ip 1Qo@%nd Y&s

tré%t%@wn%?ﬁc%%l ﬁ\z}%’é @%ﬁwgéﬂé@% 1§ft%|“é Zl{rftﬁ’éj@h the
nﬁbgggﬁas%ﬁrmsgﬁg’éﬁ‘tlz (dnfi a Waftelrga%tﬁamasﬂfghed fo B%p( thidtenperature
bl 20 Ep Altgr 19, \@@tegk_&(?, m.) v&as&;@qiqgmvb% th i%p%%rlahge was
kéi;; r?Hé?“EIH e Ibg?he éd&ﬂthdf%PneglfarhﬁDﬁfSW %é ;ifter 20 min, the

opr opyl prperazine-1 -carboxyla
mixtaralivas desifie2id pH ) 10astht t daNadH w&mmmlandctheflmlmture was

s%ré%cgﬁqra G g s BioTaeRratid. S e Biganis BV B wbS®
H’?H‘%\Vﬁ% 1 NRaOH HB0emPRS TRé c\ﬁ@n@ﬁ@& é@ﬁéﬂ@éla ers were
PCT/ US2006/ 035877 heated at 45 for 9 t hen was

exatted with €H.CEH200 milck Ehs p@m@irml o@amcday@nsemew washed

DI R ks 90l b e 6 et

Wﬁd@uhaw @nékN@iSc@dlstdﬂ (gs\cﬁgt%%yl HPE.C: cmmsamwms MS
white solid (78

X |
(E9bnmazs oglcpzéorlczw?wwz@@aa 21 SO 9a0.2 I kiR TH NMR

(O EBED B U Syl et gl

($)2H)) 3BY (Wrrs, 2H), 28y, (bPs92H), [2.53 (brd)2H)OR.48~(1) J H 4. 2KIzD4H),

St C

163 0, ol o3P SBT3 Pl QA ABARY LR 220 agr(paa 2H).
]

N A 01 OoE T, bk ssac ol et oy 4 oo
5d10,,38Nd6.8hi onyl chloride (30.4 m-) was heated at 60
Cfor 2 h and then was cooled to 5 C In a separate
flask, a 5 C m xture of NaOH (50.7 g), water (550

' E&y and t ol uene (150 nm.) was treated with 1
R]

rop
K/O * 2HCI

O ,
Example 1A; (4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-
methanone dihydrochloride.
A solution of (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-
methanone (68.0 g) in ethanol (400 mL) was heated to 60 °C and treated with
conc. HCI (37.8 mL) dropwiée over 40 min. A precipitate started to form after
~20 mL of HC! had been added. Afier the addition was complete, the thick
suspension was slowly cooled to 20 °C over 3 h. The solid was collected by
filtration, washed with ethanol, and dried at 50 °C overnight in a vacuum oven
to provide the title compound as a white solid (56.2 g, 68%). HPLC: Rt =4.30
min. MS (ESI): mass calcd. for C4gH27N305, 329.21; m/z found, 330.0 [M+H].
'H NMR (400 MHz, D20): 7.64 (pseudo d, J = 8.3 Hz, 2H), 7.58 (pseudo d, J =
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pi perazi ne di hydrochloride (70.0 g) in portions while
the tenperature was 15 nmi ntai ned below 10 C. After
wo b@7asfdei i on was conplete, the mxture was CcPOI/ES200€035877
5 Cand treated with the crude acyl chloride solution
8|(L;)ﬁ§gpared as above at a rate such that the tenperature

208k ddir s021) 420010 e, oA Pb ko) T 68,40
dt SO ohaminas NARIPT B QP &ar B f2

180td) 128NN, 668630520, BR)4,.51Thed4.8y89.5, 805 3s@&par at ed

and the aqueous | ayer was extracted with toluene (100
nm. x 2). The conbi ned organic |ayers were washed with

X ie (6 1 on bl g AR B SRR IR ey
niétGafoge c@eMe.saWPLC. RT = 5.19 min. M5 (ESI): nass

cal cd. C15H18N202, 258.14: z found, 258.9
A e 0{1&- Q@@QEWraZ%b&rﬁb-éﬂﬁ@raWm-%—y,?m&t%-?heny'%
nethdnbRe SUQLCTGd% 145 n¥mél) #ad il acld P28 PEHIB ﬁ'\mo])7v_vas |
8.1 Hz, 2H), .77 (br &, 2H), 3.33 (br s, 2I—P, 2.71
dilotecswit ifpethansb(~16rmk). Dl mittuss Wesdigated untiitormogeneous
6. 3.7 Hz. . 1 vm0. 52-0. 46 . . 45-0
%Qhegtcgﬁcghtregg%m% Eqsgﬁmg_cafﬁ@ i@ﬁjh&_\tgd V\ﬁth etﬁgl égertat%' and
th¥ lsplid mareriahpht forded wad Biied RhaBY Vacuure b gt the dirate salt
sol ution of 4-(4-cycl opropyl -pi perazi ne-1-carbonyl) 30.
(Be®PM)dehyde (56.0 g) in 1,2-dichloroethane (550 ni)
. was added norpholine 22 WD 2007/035425 ‘
PCT/ US2006/ 035877 (37.8 m -) dropwi se over 5 min. The.

m xt Ufe gempoantsth ErarhPleS 2ddvevesprepassat esingintdthods
NaB( OAc) 3H, (64. 3 in portions, over 1 h. After a .
A4S 5 17oSe Restired hBe RS CauiRgEamples, Wil fpecappropriate

RsE el?@bh used to keep the tenperature bel ow 20
C. A?uter 1%”2‘,§S\A/ater (60 mM-) was added while the

%perature was 5 kept under 20 C by the addition of
smaiN ungsxef Sineey After 20 mn, the mxture was
basilfi ta pd -1 with 1 N NaOH (450 m-) and the -

m xture Wwas “stirred fdr 10 min. The |ayers were
separated) and the organic | ayer was washed with 1 N

bR SR LE A Bt S Rah ettt
;},r@@g&‘mwaehomshed 10 with brine (200 ni), dried
Ié 0! and concentratedtoglvethetltle conpo

Na , nd
$ (Ee%l)é)nws erlcdi 9t budHnl NaPs848-29; mygdpund346.4 BheHY. 'H

SYEPBOWHP CRER a3 QD ARG D3R gz 0.00
TOCBH (5.28H, Bb16-3.334H),,.2H, 27 7-BrA9s(m, BH)), 231359.32t (m,2H),
14.99-1552 (ﬁ‘f%H)ﬂ .%%-1 .63 (m, 1H), 0.52-0.38 (m,-4H). '

Example 2B; (4-Cyclopropyl-piperazin-1-yl)-[4-(4-fluoro-piperidin-1-ylmethyl)-
phenyl]-methanone citrate salt.

pevsas
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(s, 2H), 3.37 (br s, 2H), 2.67 (br s, 2H), 2.53 (br s,
2H), 2.43 (t, J = 4.2 Hz, 4H), 15 1.63 (ddd, J = 10. 3,
W®2007/0%475 Hz, 1 H), 0.49-0.43 (m 2H), 0.42-0.BOr/{k006935877
13C NMR (101 MHz, CDCI 3): 170.6, 140.0, 135.1,

2H) . ‘
é%ple@liﬁ C%g@épgyllglgerazm yl)9(4-t%?drgbrp?foﬁh-4NyIm|\étrqyl-phenyl)-

,{]éw h gpropyl - pi perazin-1-yl ) - (4- mor phol i n- 4-yl net hyl
- met hanone di hydrochl ori de. A solution of

Ms Eﬁt)l omsgogaleqm foe CagilzaNOP| 454901/ holnch-316 IMret Ty I'H

MR B8 ceas 7 el Mude, Sedrato em . s 2,

sisgml\wgorﬁvzﬂ 4207512161 /ebrnr ¢9le2 el edrhegHs 01 éeﬁneso (m,
after 2 been added. After

*d‘tﬂ)dpt51oﬂ4\ﬂa@nc2‘h‘rbloefr%0 381@“,t@h'|bk suspensi on vvas
slowy cooled to 20 C over 3 h. The solid was
collected by filtration, washed with ethanol, and
Exdraple8B;52- @cwprrorplygbiperammw&pfmmnmerphdlm -y DvetHel-
the title conpound as white solid (56.2 g, 638%.
pieny))-methanenseitratersalvs (ESi): mass cal cd. for
z&gHzﬂ\BOZa 329.21; mz found,- 330.0 [MrH+]. 30 1 H

Q). ; pseudo d, J = 8.3 Hz, 2H),
7.58 (p eu /\%649}5 2007/ 035425

-3 Hz, 2H), 4.44 (br s, 2H),

. 2 88 (ddd, J = 11.2, 6.6, 4.8 Hz,
1H), 1.0320.98 (m 4H). 13C NVR (101 MHz, D20): 172.1.
BEsbnple 4 32-Qyclodrapybpipteairg 1 -y)4[40(2-®adroxybaihe/l-ntapholin-4-

44,8, 39 , 3.9, 5 Exanple 1 B
ﬁ@e@)’& B’b‘?%ﬁ -ﬁﬁm| n-1-yl)- (4a$r3ho| i n-4-yl et hy|
vBh Esq )maé?éélé‘@of%? Cbttigs @s,ss'ég 22 Amfe teupae 390 It L

i perazin-1- - (4-'mor phol i n- 4

A-
4 Cé,acmh‘%gy g S 7 B, H)wara@?)(ra,nwm%@

f(ﬁi)o 21(*% 2%k B orih PR 208, 19 BOF %ﬁﬂggﬁg A8P4.60 (m

. BAY OL3®B0. 40 (m Py, . 48-0.Ah@ny 2idul ting oil was
triturated with ethyl acetate and the solid nmateri al
that formed was dried under vacuumto yield the
e R I .
%éérréa%rd'e% X %yéIQPFc)S)Q/ng%oere??ﬁ 1SRRI o Ry Rl R Srphiofin-4
yimethyl)-phenyl]-methanone citrate salt.

/LN/\ N/\
LN Lo
0o
Comparative Example 1; (4-Isopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-

phenyl)-methanone.

Preparation and analytical data for the title compound was presented in U.S.

Patent Appl. No. 10/690,115 (Oct. 21, 2003). The corresponding salt forms
“were prepared as described for Examples 1A and 1B.

Comparative Example 1A; ('4-lsopropyl-piperazin-1—yl)-(4-morpholin-4-ylmethyl-
phenyl)-methanone dihydrochloride.
25
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15 anal ogous to those described in the precedi ng
exanples, with the appropriate substituent changes.
w0 2007435406 N N | F O Exanple 2; PCT/US2006/035877

(4- Cycl opropyl - pi perazin-1

Cilhg R hraidR B B T toRurpipY s T dgmagholin-4-yimethyi-
Ghbfanodditkade gditz found, 346.4 [ MrHH] .. 1H NWR

(400 NHz, CDCI3): 7.39-7.33 (m 4H), 4.78-4.58 (m 1

H, 3.82-3.66 (m 2H), 3.51 (s, 2H), 3.46-3.33 (m
2.77-2.49 (m 6H), 2.43-2.32 (m 2H), 1.97-1.82

@\’4 . 1.68<1.A3 1 H), 0.52-0.38 (m 4H). 25
Exa 2B N :
tblr

pi plsca®i n- 1-yl ) - [ 4- (4- 1 uor o- pi per | di n-
1 yI nmet hyll) - phenyl]-nmet hanone citrate salt. NN ~;N
S O 24 2007/ 035425 PCT/ US2006/ 035877 Exanpl e 3

ﬁmtmer@mﬁhplelmn ydlbtiu’[yllﬁ éaélﬂaztmwmo(mprh@ dpﬁblﬁh -yl FBethyl-
thy phenyl) met hanone. ; mass cal c for
tenosas. 19; 'z found 346 [ MEHH] . 1H  NWR

At ol s s

ExampléOH) MS2(ERI: 21’1&58 chlked. Riﬁ)CQOH!QQNéOJg, 3413 QB] m/i fcbd)nd 344.4
RaHE o1 R OB S BT 0 0 3 i i AR 3 BTy kD,
3. %133@9% MHMTEO@@@% GH) A5S-S5 98 (m, B 208N 98w, 2H),

1. 930y8:1 6y Bpyl .59 pie htinn 21t y Mhe obrieapbpdingsatifonyis-were
pngpgr Y4 dg'scr}be'gsfto Ex%n?ples )(}\]anfaﬁ{ganone

Comparative Example 2A; (4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-
ylmethyl-phenyl)-methanone dihydrochloride.

Comparative Example 2B; (4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-
ylmethyl-phenyl)-methanone citrate salt.

The compounds in Comparative Examples 3-6 and their corresponding
salt forms were prepared using methods analogous to those described in the
preceding examples, with the appropriate substituent changes.

geSvael

Comparative Example 3; [4-(4-Fluoro-piperidin-1-ylmethyl)-phenyl}-(4-
isopropyl-piperazin-1-yl)-methanone.
MS (ESI)' mass calcd. for CpoHaoFNsO, 347.24; m/z found, 348.4 [M+H']. - 'H
NMR (400 MHz, CDClg): 7.36-7.33 (m, 4H), 4.75-4.59 (m, 1H), 3.84-3.71 (m,
2H), 3.50 (s, 2H), 3.49-3.38 (m, 2H), 2.71(heptet, J = 6.6 Hz, 1H), 2.64—2.31
(m, 8H), 1.94-1.82 (m, 4H), 1.04 (d, J=6.3 Hz, 6H).
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M5 (ESI): mass calcd. for C20H29N303, 359.22; niz

found, 360 [ MtH+]. 1H NWR (400 MHz, CDCI3): 7.39-7.34
W@ 07483425 3. 93-3.87 (m 1 H), 3.85-3.25 (m 1BCI/UELDPG/035877

2.75-2.45 (bm 6H), 2.25-2.15 (m 1 H), 2.05-1.93 (m

2H), 1.67-1.60 (m 1 H), 0.52-0.45 (m 2H), 0.45-0.40

(m 2H). Exanple 4B;

f L) 2 r
G R R oy Lo T o PR R
|$<bpropryl mpemz@m@rmetmoﬁemam salt.

(4-1sopropyl - pi perazin-1-yl)-(4-norpholin-4-yl net hyl -
phenyl ) - met hanone. Preparation and anal ytical data for
t|t| e conpound was presented in U S Patent Appl.

690 ~21, 2003). The corresponding salt
forHéZii P pr:oar-d as described for Exanples 1A
and Pe [ fpl e 1A,

(4-1soprogyl - pi perazin- 1 yl) - (4-norpholin-4-yl nmet hyl -

5  phenyl)-net hanone di hydrochi ori de. 25 WO 2007/ 035425
Gzﬁmpammeeﬁmmé A; (CtlychotatyyBpereaimpl ¢1)484-fluoro-piperidin-1-

razin-1-yl)-(4-norpholin-4-yl nethyl -
éfﬂ hé{mdﬁﬁ@ NONPrate salt. NN ~ NO 05
S1 ks dIGMbEC2Ha0FN3O, 359.24; m/z found, 3604[M+H+] H

cI obut yl - pi perazi n-1-yl )-(4-rmr hol i n- 4-y[ et h;
IWSM (21(11 Weizh@Réiks: 7ﬂ8e7€34t(ne4t|&>rﬂp3ﬁ14d6Qvﬂ@ @Hép&ﬁéoB 2 (m,

o A AR 485 58y Itaugessn b s i,

X 062020 &h4cH), 4.0842401 (rh, PHNVROT 41064 ¥z SHEDCI 3
739732(m 4H), 3.87-3.65 (m 6H), 10366336(m
4H) 2.80-2.69 (m 1H), 2.50-2.18 (m 8H), 2.08-1.99

g@twedéxa%?n’plé 4%1 cgc\s\%t%tgllp égra]znﬁgr aﬁ)m[;l "ﬁuorEEkﬁ%eridin-'j -

COI‘ espon ng salt”’ repare esc

vimettg)apipd red]- memaamdehiimteea‘lbar ati ve Exanpl e 2A;
15 (4- Cycl obutyl - pi perazin-1-yl)-(4-norpholin-4- 15
yl met hyl - phenyl ) - net hanone di hydr ochl ori de.

Q\N/\ N7

O

O
Comparative Example 5; (4-Cyclobutyl-piperazin-1-yI)-(4-thiomorphoIih-4-
yimethyl-phenyl)-methanone. 4
MS (ESI): mass calcd. for CaoH29N308, 359.20; m/z found, 360 [M+H™]. H
20 NMR (400 MHz, CDCls): 7.37-7.32 (m, 4H), 3.88-3.65 (bm, 2H), 3.52 (s, 2H),

3.52-3.35 (bm, 2H), 2.80-2.63 (bm, 9H), 2.45-2.28 (bm, 4H), 2.10-1.98 (m, 2H),

1.95-1.79 (m, 2H), 1.78-1.65 (m, 2H).

Comparative Example 5B; (4-Cyclobutyl-piperazin-1-yl)-(4-thiomorpholin-4-
25  ylmethyl-phenyl)-methanone citrate salt.
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Conpar ati ve Exanpl e 2B;
(4- Cycl obut yl - pi perazi n-1-yl)-(4-norpholin-4-
wQ koveB8saRs phenyl ) - net hanone citrate salt. The PONpS2Nea3s3877

in Conpar ative Exanples 3-6 and their corresponding

salt forns were prepared using methods anal ogous to
ose descrl bed | n the preceding exanples, with the

662} At>athanges. ON Na F 0 '
ar anp e

[4 ( - FI Jfor 0- pi peridi n-1- yl met hyl ) - phenyl] (4-

i sopropy®P- pi perazi n-1-yl)-net hanone. 25 Ms (ESI):

RPa RtV el fie o PR P Ry ingt ooty ok One i phenyil-
(g—.igcgargpglgpibmaz;n-h'l)w) raegmnbnél (m 2H), 3.50 (s oH),
'\&$§E_Si>)} Qlas(s(rgﬂlccgl) Her éaol'bn'glﬁagﬁd R 413{52 f°!t'n643§% M3, 3

5 l\g@ﬁp @?gtmgg @dﬂ;ﬁﬁ’s@%é&fiﬁgﬁ)U§%%Q§/893(ﬁ$7ﬁ-|) 3.87-3.35 (m

10H)( 278 (neptetpi/ ped. Bd-lz;-11—l)y2r?@t-m52)(rrprﬂiﬂy2]ﬁz :2.36 (bm, 4H),

ﬁ%ﬁrf&w'%ﬁeéﬁéan%%%)%g}f Jge0Re S E s erg! - N

(4- Cycl obut yl - pi perazin-1-yl) - [4(4f|uoro pi peridin-1
- ylmethyl) - phenyaé nmet hanone. MS (ESI): nmass cal cd.
Gampaativedornsde 685 ¢4-92-Hyerexynaeitil- rrr%mailr[ Atyimethyl-ghenyl]-

10 “%r‘r‘égvbr%af?%%f@%%ne el sy '3 5175 57

(m2|—|) 2.80-2.71 (m 1 H ,263254(m2|—|)
246 20(m6|—P 2.09-2.01 (m 2H), 1.97-1.64 (m
aanple4B :

P‘ﬁﬁ’”r%a%hh e S A
s‘fgnlflcanﬂy lower than that predlcted through calculation (using the Pallas
15  software package from CompuDrug, Inc.), and aiso were significantly lower
than that observed for Comparative Example 1 (isopropyl amine). Measured
pKa, log P, and log D values were determined by plON, Ihc. (Woburn, Mass.).
Table 1. Physical Chemical Data

EX pK; (calc.) pK, (meas.) log P logD

Ex. 1 85,62 6.5,5.3 0.89 0.86
Comp. Ex. 1 8.5,6.2 - 7.6,6.2 0.55 0.13
Comp.Ex.2 | 78,62 7.4,65 2.09 1.77

20 Biological Examples and Data

A. Transfection of Cells with Human Histamine Receptor
Cells were grown to about 70% to 80% confluence and removed from
the plate with trypsin and pelleted in a clinical centrifuge. The peliet was then
re-suspended in 400 uL of complete media and transferred to an
25 electroporation cuvette with a 0.4 cm gap between the electrodes (Bio-Rad
#165-2088). One ug supercoiled Hs receptor cDNA was added to the cells and
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0 Conparative Exanple 5;
(4- Cycl obut yl - pi perazi n-1-yl)-(4-thionorpholin-4-

wQ koveBssks phenyl ) - net hanone. MS (ESI) nmass CcaPChUSi006/035877
C20H29N308 359.20; mz found, 360 [ MtH+]. 1H 20 NWR

ré okriy. %ﬂ‘ﬁbagé 13 s: ée@goné%ﬁf%aﬁfasg%gaé%gzég\m@ggghe

c%'d)amt@nc”éw&s%%t éb%o ‘ﬂJF') Af?erjé?eétrcﬁﬁaréﬁd)n ?r\@ ceIIst&% diluféd with

, 1.78- 2H). Conparative rga
|csRplgie meglea; arz@l wete plated mntmfcmmlomm she@atzae

fé%@%@%éﬂ@% 3P Dby btk 7 e e Aielii 1o poover for

E(hlmafcﬂeﬁaddmg 600 pg G-418. Colonies that survived selection were grown
tée drox%rret hyl - mor phol i n-4-yl met hyl ) - phenyl ] -

a(fui §E¢z¥ ﬁﬂ%@ﬁﬁ% werquyesl beeansm Hiey, givastiigeticoupling for

PSRl OR300 B i o o) IRy o

@ .c@lenglady cycinsd ihespdnsd iShRfartime wéreQied R)r'il’ﬁrther study.

(heptet, J = 6.6 Hz, 1 H), 2.70-2.62 (m 2H),
2.62-2.36 (bm 4H), 2.24-2.15 (m 1 H), 2.05-1.92

‘ E(b[i’H]*T&I'J}\/Ietlélrylﬂ@te{rﬂmeJBmd!‘i“ﬁg5 Hz, 6H). Conparative
[ 4- ( Zlelymltatgz rermpistaringtidd ieceptortaxpresding SieNyWLC-celle were

repge R Le0 i REHE A B PG el a00 g

spirele cdlledied vOHARSrRRBLeMATUNRA A¥EB0,060 @Tof BoMIh! Yellets
| ower than that predicted throu%DcaI culation (using

WeHe rﬁahqra@,gemse@m PO Trsieck B8 BL bin(iid mptior Mgmhra@es) were
f
Ffoeed M08 i ENN YK e PG oS R R s for

giKmjn ab@S PC anttiwermgh@vesieddsy rapicfitietionrovee GRIE grasNiber
e 1 i’ﬁﬁhhf)égl cal  Chem cal Data

fl@%(@&vﬁgé{%’ W'“%ﬁ?‘% P@yﬁs}'%aﬁ oyyed by foyr waghegwith
tﬁtﬂ%{ ?ﬂ%l’g vx%?e %d%@d t&@rﬂ%L ol1:=>§0|njﬂll§ncgw %é%laaq e%j PreZsiGhalas

‘ then counted ona I|qU|d scmtlllatlon counter. Non-specific binding was defined

with 10 uM histamine. pK;values were calculated based on a Kp of 0.8 nM and
a ligand concentration ([L]) of 0.8 nM according to the formula K;= (ICso)/(1 +
([LV(KD)). Data for compounds tested in this assay are presented in Table 2
as an average of results obtained. Binding data for Comparative Example 1
was presented in U.S. Patent Appl. No. 10/690,115 (Oct. 21, 2003).

Table 2. Binding Activity at the Human Hs Receptor.

Ex. K; (nM) pPKi
Example 1 5.4 8.3
Example 1B 6.5 ‘ 8.2
Example 2 2.0 8.7
Example 2B 20 8.7
Example 3 2.5 8.6
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20 Bi ol ogi cal Exanples and Data A. Transfection of
Cells wth Human Hi stam ne Receptor Cells were grown

W@ 200ak0si4es 70% t 0 80% confl uence and renoved f reCT/US1966/035877
plate with trypsin and pelleted in a clinical

centri . n—re-suspended in 400
pL of |conpl et egg@i‘ipé? 4nd transfferr8® to an 258.2

el ect rjoporati CAiET Wt 0455 gapbet mth
el ect rlodes (B:Eg(- 084§65- 2088) . ngigg <>uper‘g;6|jl ed H3

receptior Cbhipanativealidampieo2t hel cel h and| 28 9O
2007/ 035425 PCT/ US2006/ nQRR?? m xed gpnt | \ The

vol tade (AAMPHALNEEXETMIOLA i dn wad-lset &t 0. BB kV ahd
t he CWEWW% pFo Afte

el ect rjopor a ont ecel Is wer e dilatdgd Wil t h 18.(7m_o
conpl gt e Gediparaivk Bramp &t ed ont .0 our |10 cevdi she
at thd i ios: 1: 1:101:% and 1:2

+ followng ratios: 1:2
The cdl | £amparagive FxamRle 3Becover &t 5 24 h B ore

addi ng GOBW Cot o es—(that rviyed—sgtgction.
were grown . R0 165 )e(%fﬁb%]'(hl\l- MC ceplsi‘sJ wer e usg'c?f ,
becaude t@ewmirsiveeEkampns couplimg for| inhpption
of ade s that -gaye the npst

robust| i nkPBIRgakve EFa%i'm@n@I atle cy@lQase i n ‘r e8pbnse to
hi st armi
[ 3H] - N+ f@%pﬁﬁa@g%@éﬂ E i ﬁ peI I (=t S fr803m

hi stam ne H3 receptor-expr eSSI ng SK— N-MC cells were

0 eni in 50 nM TrisHC /0.5 mM EDTA. Supernat ants.
$ gﬁ% Agﬁgaﬁcu'@lﬂ%‘oﬂere col l ected and were

TS A 1O ) 2By BOL s e

aanstruahnasd ther lpurbBnibhcrgoapied. ViherpA, Baluds were obtalned as

5 Rty b AT RS, Rl BB SRR Sl

mrfoﬁi%lﬁp@hﬁé§ tefét@@ Iin tn“s éé@é}ﬁat@%@béﬁ@mﬁ 'Mdtﬂé‘ 30as%hn

yet h?/I eni m ne) by four washes wt

‘ &M@WQ&O ﬁell’ﬁéklﬁsﬂb’faén%djded to 5 nL of scintil I ation
féi:ﬁ&%a'#u %BHaFA‘&l gnal was then counted on a liquid
SCIAET IR BRAotRTer . Non- speci fi ¢ bi ndi ng was
defined 20 wth 10 pM Bxstam ne. pK valpw werle
cal cul ated hased on a KD of 0.8 nMand a [igand
f
S

=R

(7]

concentratijon ([L] ) Eéﬂﬁ”@|%1nM accor di ng 84 the.ffornul a
K;A_(|C50)I\J.'l‘ LA Data ottt ‘
tested, .infjthis ass%%?'@g%; esent ed Tg‘rqu as an

average of res@dnsparatiae EREmpls ndi NP dat a.of or :
Conparative-Exanple 1 _was pr pqpntml in US Patent

Appl . No. 10/ éd@mpagtivedixanmle 12003). 8.9

Comparative Example 2 9.5
Comparative Example 3B 9.6
Comparative Example 4 10.0
Comparative Example 6 8.2

10 D. Pharmacokinetics and bioanalysis
One group of six male Sprague Dawley Rats (approx. 300 g body
weight; three animals per time point) was used. They were group-housed,
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25 Table 2. Binding Activity at the Human H3 Receptor.

Ex. K (nM pK, Exanple 1 5.4 8.3 Exanple 1 B 6.5
w@2@7/0842:ple 2 2.0 8.7 Exanple 2B 2.0 8.7 BEr@npkmo8035877

2.5 8.6 29 WO 2007/035425 PCT/ US2006/ 035877 Exanpl e

4 6.0 8.2 Exanple 4B 23 7.6 Conparative Exanple 2
psovidedinpshand Watermdilipiium oand were W@Im@ms’a%ﬁ 1Zeh llght and

CRIFERYS, Fe o oS OB B Ay ek rpm e
v@naoﬂpri’or tﬁonmtlgatwns Exanple 5 1.0 9 0 Conpar ative
6 6,0, 8. Co t
Q/cl o R desi i drshGOToGatS We® BIMufRIgy it Caoal i &%
}F_%dy‘ﬂﬁ\tetﬁ?% F&’éﬂé%@@ ahd é’él%?éﬂ at £988& UF% rﬁgﬁ(gg ttg’mc acid

receptor. The pA2 val ues were obtaine
%ﬁéom&é@epgreﬂa&sbd%qnb@d]for Examiple (|B|) of Ihe ®ishcampounds were

(ERe attal Heralad8as 9o3 R JM oA B Bk IR el O

SRS BUMEIITAE Gy i
cpng)qymds were formulated at 1 mg/mL in 5% dextrose in water and dosed at
1 mg/kg (1 mL/kg) with a bolus intravenous dose via a 24-gauge Terumo®
Surflo® catheter in the lateral tail vein. All dosing solutions were prepared
immediately prior to injection.
| Blood samples (250 uL) were taken from the lateral tail vein into
heparinized Natelson blood collection tubes and expelled into 1.5 mL
mcirocentrifuge tubes. The blood samples were centrifuged for 5 min at
14,000 rpm in a micro-centrifuge. Plasma was retained and kept in a —20 °C
freezer until analysis by LC-MS/MS.

Data analysis was performed using WinNonlin version 3.3 or 4.0.1. A non- -

" compartmental model (#200 for Extravascular administration and #201 for i.v.)

was used to determine the pharmacokinetic parameters shown in Tables 4 and
5 (NA = not applicable or not determined).
Table 4. Pharmacokinetic Profiles in the Rat

Tmax . Cmax A_UCINF T112 Cl Vd
Ex. | Mode
1 (h) | (ng/mL)| (h-ng/mL) (h) | (mL/min/kg) | (L/kg)
Ex.1B | oral | 0.5 2787 8716 3.1 20.2 5.45
iv. NA 935 777 0.92 21.6 1.72
Comp. ' :
oral { 1.5 1050 9743 4.71 17.1 6.98
Ex. 1B ‘
V. NA 4113 1560 3.2 12.8 3.55
Comp.
oral | 1.33 683 4104 2.89 43.2 10.33
Ex. 2B
iv. NA 285 464 1.86 34.8 6.41
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Conpar ative Exanple 1A 8.9 Conparative Exanple 2 9.5

Conparati ve Exanple 3B 9.6’
waod/o3dahpar ati ve Exanple 6 8.2 10 D.

Conparative Exanple 4

Phar macoki neti cs and bi oanal ysis One group of six male

PCT/US2006/035877

Spréhgue Dawl ey Rats prox. 300 g body weight; three
Takortl PRMECPREoioFHOYoadh i Bal “Thoy wer o
grouphousef O~ W 20070358438 PCT. """""67’"03’5é"7
pPEQVI cqﬂoa@agm?y{‘np wai8f ad Iibrtlm alrgzﬁwyr [ Va
mai nt Sli ned pn(hi 1a;mo|/mg1)|t (hﬂﬂnomat.)( cyc (ml.i/mianlkg) (L/'kg)
ere ol %
bbl T, 1ITCLC 1 .J T CTOST uay CI Itb
$ fharal eﬂoéc?: prl\oo‘} mves?? gat o%g For cﬁ?’a? 112
dosing, ;L,EST [GRMpoUmC Were ToF gl at 301_8'3 MOH1 | 3.94
0.5% 8 hydroxyprppyl nethyl cellul ose an dellvered at
Gompse of 10 ng/kg. Citrig acid salw for (prepared
éigscprajeﬂfﬁﬁ' Ex&fe 1 B) 1685t he|t&82 ¢onp 180
r used. | Ani mal s received a bol us|dose of 10 ng/kg|
(YO RYY, TOTNEAET {CoUnd W 15 SEEUY 245 | 29.2
i ntragastri ¢ gavage. nt ravenous|dosi ng, test
Compoynds were fornulatedjat 1 ng/nl)in 5%|dextrose ip
wat er |aptldpOdiy at A8 nﬂ/kg 1(28rrUk4)3.\41'4tr a bdBas 397
Ext4B\enous|dose|via a 24-|gauge Ter um)(r) Surflo(r) ,
cattretrer, it at g '
sol uti oﬁ%’ WW@’R epgfzg% |m’reéf%i ely p%l to 113 203
Ex) 3Bt/ ofal Bb(ml sampi@s (|250 @ig wel eomken frgm the] NA
_latergl tail vein into hegparinized Natel san bl oad
col | edtiign { UBAs an@ %&pel | ed Q.80 1[5027 |15 282 6.48
npd-aa-ant—r HAe hi ad L oo ‘o
11 U.LCIILI I UQC UUCD III | 94| UUU Oall I TOo ™V T ,
Qém.f Ofg P Mgt 14, 00P5pm i "3 NA NA
Bk C8@-|cen rL uge| Pl'asma vias retai ned and kept in a
-20 2 freezer until apnallysis by LG M/ MS| Data
anal ysi d.was$ INAr { or @8 usi|ng Wm".\lonl i N133&r gi on B4 or| 17.8
40 1-1—A-Hoeh part-ppat-gl—reg (#200+o6H—
Bk 48,296 aro'%%n n|8$?$at| on & d2#20 P58 il v. yNA NA
Was u3eq.,f o m he [phar oK ey iz& para rs
shown iﬁ'vtTaDI es 4 and 5 (NA = égg? app! ?chI e_or h%t 191
Cohyy.m ned) Tabl e 4. Phdarnmacokinetic Proflfiles in the
Rat oral | 0.50 2.96 19.99 4.35 NA
Ex. 6B 4 ‘
iv. NA 1.41 1.34 2.36 34.9 7.04
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Tmax Cmax AUCINF T1/2 G Vd Ex. Mdde (h) (ng/m)
(h-ng/nmL) (h) (mMJdm n/kg) (L/kg) Ex. 1113 oral 0.5
WQRI®7/0%A426 3.11 20.2 5.45 i.v. NA 935 777 0. 92CRUSPH06/035877
1.72 Conp. oral 1.5 1050 9743 4.71 17.1 6.98 Ex. 1B
I.v. NA 4113 1560 3.2 12.8 3.55 Conp. oral 1.33 683
Whaois dadeedi®: 2 10.33 Ex. 2113 i.v. NA 285 464 1.86

34.8 6.41 31 WO 2007/035425 PCT/ US2006/ 035877 Tabl e
5. Pharmacokinetic Profiles in the Rat Ex. Myde Tmax

(Qr?ﬁ)r;A ﬁ\/bfld&'ﬁnalsb?edtéd fr@m mb g(dwo dqmdtmgtc)f ((m—cpu?hzo/rwl-
pipeazin-- y?)\m mov@oimsf#ytmqtbyh@hamé) m@thfmﬂ? %%PMP'OEﬁGE%'"

pifareinsy )-GOty iy g by i, 1420
C)E;lbzpréﬁyll- pi erdﬁi‘h 0-yHe(40thiim @b lin U3y 1arctiy - pibenyBBnet’r@lnone

0.19 0.18 0.41 % P %%
angl #hcyeaRiPPYbPiReTaRiRg - idi\@‘r %hﬁm@y%mﬁ ofinayifmétny)-
phenyl]-methanone, and enantiomers, hydrates, solvates, and
pharmaceutically acceptable salts thereof.

2. A compoundAthat is (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-
ylmethyl-phenyl)-methanone, or an enantiomer, hydrate, solvate, or
pharmaceutically\ acceptable salt thereof.

3. A compdund that is (4-cyclopropyl-piperazin-1-yl)-[4-(4-fluoro-piperidin-
1-ylmethyl)-phenyl]-methanone, or an enantiomer, hydrate, solvate, or
pharmaceutically acceptable salt thereof.

" 4. A compound that is (4-cyclopropyl-piperazin-1-yl)-(4-thiomorpholin-4-

yIrhethyl-phenyl)-methanone, or an enantiomer, hydrate, solvate, or
pharmaceutically acceptable salt thereof.

5. A compound that is (4-cyclopropyl-piperazin-1-yl)-{4-(2-hydroxymethyl-
morpholin-4-ylmethyl)-phenyl}-methanone, or an enantiomer, hydrate, solvate,
or pharmaceutically acceptable salt thereof.

6. . A compound selected from the group consisting of: (4-cyclopropyl-
piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone and (4-cyclopropyl-

piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone dihydrochloride.

7. A compound that is (4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-
ylmethyl-phenyl)-methanone.
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Ex. 5B i.v. NA 2.68 0.42 1.33 154 17.8 Ex. 4B oral
0.83 8.73 33.2 3.58 NANA i.v. NA 2.92 3.07 1.47 15.2

wa2@y038esp. oral 0.50 2.96 .19.99 4.35 NA NA PERUSBIE/035877

i.v. NA 1.41 1.34 2.36 34.9 7.04 32 WD 2007/ 035425
PCT/ US2006/ 035877 What is clained is: 1. A conpound
8sel eéteampound thed ig)(4ayclopiopykpipetazin-1-yi(4mdrppolipst -

y %ﬁg’?@l‘%‘)}& -%\g}%%‘iﬂnfg)dlﬁyg obRicfiay! et hyl - phenyl ) - met han

pi perazin-1-yl)- [4 (4 f1 uor o- pi peridi n-1-yl net hyl ) - phe
nyl ] - met hanone,
9cycl fpfrpReung H&ta& %cnclgmrppyhprpﬁrwwb 4-mofpholivedhy
y%%ﬂgg %%Q Fdé plpefggﬁﬁﬂﬁsaq) [ 4- (2- hydr oxynet hyl -
phol i n- 4- ylnethyl) phenyl ] - met hanone, and

t dr at es, | vat
tfinar Aipou ¥q;§t?%§ce@§w¥>§y§§1pegaw@ P-4y ucro-ipericin

15@'5?%*"’“""“@% B S T G s

tm@mnrmmm4 yrryelthat phers;d) nmlmnqne cipbhte salt; ent(4-catlopropyl-

RN ShTr b BV R gy P et FobbRgkmethanone
cﬁ@tésyhrret hyl ) - phenyl ] - net hanone, or an enanti oner,

hydrate, solvate, or pharmaceutically acceptable sal t
thereof 4. A conmpound that is

157 et TP R RE i tompliamG AR ot o o

ae@ép»tab@ cartieRGng arafictivé efunt ohae kpistbhe cdalgound selected
thereof. 5. A conmpound t hat

fro chr@HPcﬁ%ﬂSiS&'PEé’f*aﬂﬁy@og?lr;nyﬂ piResaH k- dhfnnorpholin-a-
VERERPEhShv o bttel (ERGEbIoBTE pIREAR.1 P14 4 fiporo-

pipecidpt- a’mlmeﬁw)t plué'rQM]eméthaZ\@né, (Mcwdopmmyblpmei‘aimmddyl) ~(4-
tﬁlggrgré#&lngﬁ-yﬂﬁet% Pphg’r%;}l)q%e%a:néndé_, Ca¥1%l| (9{Pcry%%/plr6pyl-piperazin-1 -
yl)-[4-(2-hydroxymethyl-morpholin-4-yimethyl)-phenyl]-methanone, and
enantiomers, hydrates, solvates and pharmaceutically acceptable salts thereof.

12. A method for the treatment or prevention of a CNS disorder selected
from the group consisting of: 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, narcolebsy with or
without associated catapliexy, cataplexy, disorders of sleep/wake’r homeostasis,
idiopathic somnolence, excessive daytime sleepiness (EDS), circadian rhythm
disorders, sleep/fatigue disorders, fatigue, drowsiness associated with sleep

apnea, sleep impairment due to perimenopausai hormonal shifts, Parkinson’s-

' related fatigue, MS-related fatigue, depression-related fatigue, chemotherapy-

induced fatigue, eating disorders, obesity, motion sickness, vertigo,
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pi perazin-1-yl)-(4-norpholin-4-yl met hyl - phenyl ) - met han
one and (4-cycl opropyl -

WerEenzsaen- 1- yl ) - (4- mor phol i n- 4-yl met hyl - phenyPQF/n8200&085877
one di hydrochloride. 30 7. A conmpound that is
(4-cycl opropyl - pi perazin-1 -yl)-(4-norpholin-4

schizophieyrlia, mummr)cmmumbmamsmmwm@mders and

PCT/ US2006/ 035877 8. A ¢C
SoprSseh T OEYTAS GRmRERROIR B ot AdnliBrng fo a mamml
suﬁleﬂﬁg eﬁﬁ&ﬂyér? eﬁ@ét%%ﬂ@urﬁ' ity et lovel diﬁnp&md%elected
conp (ycl oFeMpyl pi perazin-
fronsr khe gmumccprhmsstmwf igy! w@ﬁgwlwﬁt(ﬁdﬁewolm -4-

ylrpg W?EESB%)Wt%BP?)Q? ggrﬁg(gﬁ)woﬁﬁ?)ﬁpérﬁzm -1-yl)-[4-(4-fluoro-

plpé/r‘ialnh‘lylﬁ‘f’e‘tﬁw%h@nﬂ i-Bfsthahdne, 14- cyclopropyl plperazm -1-yi)-(4-
net hanone citrat

th(omwpbbérpﬂoydmeﬂwlrpéqe@yi)ﬁnqthwymg,@nde 4- cyclopropyl piperazin-1-
yiR: {2@@%&%@;@ <§F§h8$’ﬂ. 38Ry SRR eFioreR bAd

erfintiohfsts nhﬂdr}atés [sélv(a%shamﬂ pRymeadeutically acceptable salts thereof.
-nor phol i n-4-yl nethyl) -phenyl]-nethanone citrate
salt. 11. A pharmaceutical conposition conprising a

jghar g bucfaf Ihe tre ARFAR AP/ ePEbRAIA lUppRE aftva ?fa‘ilefgid: ve

danount 0 east one conpound selected 15 fromthe
regponpe casibimst, itoly, nesal congestion, or allergic rhinitis in mammals,

C%fﬁﬁé |ﬁ|9|(%ﬁ %p? étﬁ@r i h@rﬁit(}’ g)rﬁér%h{gfrsﬁﬁghhﬁihere from an

eﬁé’ct@}éﬁlrﬁﬁﬁ?ﬂf’dﬂ atﬂéé’ﬁrcfn@ cf%rﬂpdtljr)d ééle(:l%d fromrthe group consisting
en

oft 4(4eo;y§1lqmppp§p|ppragm )azyl)n(41m9rghqh@ 4- ylmet‘l?\yl phenyl)-methanone,

(A%gfy(ggerog)egféig%ré% gﬁ;gy{f QUhc?rByﬂ) ibeAGhIA)PRGhy M thenyl]-
méthandhe, ?(4fwydrdpwp$§mdlpdranmrbtnk)i(vfnh@n}drp’eohyﬂ)yhpiﬁﬁ]wp]ﬁenyl)

ﬁ%@%&n@&%ﬁ@%@éﬁéﬁ%ﬁy B4R nahSRaibhoin-

i 45{?@1 ﬁﬂ/ ; Wnbn lenBhBY Y, HydRated, §Eb‘l§ates and

omt e group consisting of
phaunad:elgloallyllasoemabke saitsl theieed. sl eep/ wake and
arousal /vigilance disorders (e.g. insomia and jet
lag), attention deficit hyperactivity disorders

SADHQ) melttisH fBr"iﬁe %dtrﬁsﬁmypr@vgmmeosauarg@nhtnme na2al
ysfunction, mgraine, neurogenjc inflanmati

cabpestians and altergle gangpsion, CRBHMeHit 2) SYBINiSRERY ag)efiective

IS s Pl St R MESRA Ao o,
czglgggmd;@tﬂ?%yzﬁg%orphdhmﬂaylmerthwqrhmyérmethanone (4-
cabioBraR DIP S Halep] YRl gudual G BIRGEOL | MR DU A
HERURbAE SE1-B7 a5 opY ES pitdzth-§ LyBER-thiomorpholin-4-yimethyl-phenyl)-
methanone, and (4-cyc|opropyl-piperaziAn-1-yI)-[4-(2-hydroxymethyl-morpholin-
4-ylmethyl)-phenyl]-methanone, and enantiomers, hydrates, solvates, and
pharmaceutically acceptable salts thereof, and b) administering an effective
amount of one or more histamine Hy or Hy antagonists.
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hornonal shifts, Parkinson's- related fatigue,
woBressaeed fati gue, depression-rel ated fati guBCT/US2006/035877

chenot herapy- induced fatigue, eating disorders,

obesity, notion sickness, vertigo, 34 WO 2007/ 03545 "
152CT/ Aisreibed Je6drrealtent op RraManioNAf slepzeRsion e disorders
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