WO 2007/ 035425 PCT/ US2006/ 035877 Cycl opropyl Am nes as Mdul ators of the
Hi stam ne H3 Receptor FIELD OF THE I NVENTION 5 The present invention
relates to a series of cyclopropyl am nes, their synthesis, and nethods
for using wommwnv@siseat di sorders and conditions in whpchu$iesdsstam ne H3
receptor is involved. As a consequence of these activities, the conpounds
of the present invention will have therapeutic utility for the treatnent

of a variety of CNS related disorders including, but not limted 10 to,

nar col epsy, sleg .

cognitive disaord OoTgers. ' ROO!

| NVENTI ON Hi st am ne {2 (im dazol 4-y| )ethyl am ne} |s a b| ol ogi cal l y-active
nol ecul e. Histam ne exerts a physiol ogical effect via nultipledistinct

G protein coupled 15 receptor 2)3: hj st amne: receptor was first | .
described as a presynaptic authllz'leli{ tghglﬁvﬁﬁrg&tral nervous system ( CNS)
(Arrang,5J.-M eTh@'preséN@IrNéﬁhorﬂr%?a’ies &Q@seﬁé’@oﬁ@@opﬁ@mﬂ aedihéd)dhdihe

synt hesi s and rel ease of histam ne. i dence has emerged show ng that H3

receptors aP¥nthesis. Wﬂ:ﬁleé'lf’dsﬁ?"'e@%}%ﬁﬁ"&ﬂ Ireatiseeets aibestiians ign
Ser ot oner gi GnidhohaHiGaR: Jﬂa' Ma re%@ FAGEQ! Bs g@érlg:!ecof tABge GABAer gi ¢

(gama- am nobutyric aci cont a n| ng) neurons. receptors have al so
recently beaotmlmmef C@upomndsmirth@pmseht mwestimswwtaweatbemaeum atilitg moot h

T st oo T 8 Vel = 0 o BERB b GR ' o5,

Hi st am m@ Hep, Reecié sy, Alepdistirddrer otb&ify?r%@bd@%neréiw (ﬂsorBers’llcdgﬁ' tivarer man,
H, (Eds.), El sevi er, 1998; Mrisset, S. et Nat ure 2000, 408, ,

860- 864.) SHiperdars; #fl bynarariyity disordess.ani ne H3 ant agoni sts and inverse
agoni sts have simlarly beenK%‘&(gosed based on_ani mal phar macol ogy and

other experinents with knBff HNQ@FIICH%W\QEUEIQNS (e.qg. thioperanide),

Tocse 30 1nct uderfiggRple @Mt aal R RdRa ea bty g IndbeuigSoc: |
Phar macovl- . Hegamirzsdxertsi2phyisiidgicalaficot epwultlpletdtstbmt Gi—prbtﬁ'm calséiédi at éd -
cataplexy, Al IRl Whe OO, BERA07 was Hrsthetebds 28 S'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.
" Evidence has emerged showing that Hg receptors are also located
presynaptically as heteroreceptors on serotonergic, noradrenergic,

20 dopaminergic, cholinergic, and GABAergic (gamma-aminobutyric acid
containing) neurons. These Ha receptors have also recently been identified in -
peripheral tissues such as vascular smooth ‘muscle. Consequently, there are
many potential therapeutic applications for histamine Hs agonists, antagonists,
and inverse agonists. (See: “The Histamine Hz Receptor-A Target for New

- 25 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 Hz antagonists (e.g. thioperamide). These

30 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 catablexy, cataplexy,
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di sorders of sl eep/wake honeostasis, idiopathic somol ence, excessive

dayti ne sl eepiness (EDS), circadian rhythm di sorders, sleep/fatigue

di sorders, fatigue, drowsiness associated with sleep apnea, sleep

i mpai r ment VMQ007/83543er i nenopausal hornonal shifts, jet Pagus2006/035877

Par ki nson's-rel ated fatigue, nultiple 5 sclerosis (MS)-related fatigue,
depression-rel ated fatigue, chenot hera&( i nduced fatigue, eating disorders
(Machi dor i , disprders ef sleemaika hraeostesise Idigmihic sPRUOIBER, exaassyd si ckness,

ver 195 o2 i 0GEBEEE fEDURSIBRY it g b e AS9BP o

schi zophre niaag(:éSCdwasiness aBsodkatdd Mithrsledp. apmslmu ebeeplmpSmhmemdwm g' s Arch.

Ph . 1996, 353 94 Al s Fut
19(3% mag‘i(S) pergﬁeynqﬁaéisaﬁ cg@ghlgtﬁ Jetglpg, arkm,g,PBa feEI%Fqggge m!ﬂ@fg%gs uture

107- 165 @ndsa%g@qm&e@té@chtﬁghér@épﬂeas'dm rdIABHNgtidURe, BRémBMHYrghs,  al one or
I n conbination with hi st am ne Hi ant agoni st, are reported to be wuseful

for the tre@ﬂn@eﬁfaélguap@@ttngaﬁilsswd9rs@(Ma@h@ioa, HeebalndainRes 1963t 599, Nos. 15

iiriéén?iﬁ oy PCFa80 HotR PR dffto. afefMlifuc eiaiper i ulbuly * 0P © v
1045) For (A2HD}, |lmalngrw\d memong Barnéx |Jai etal., SocD\lagroBcsé\bsmwgB)day
2005, 10(2 1613-1627: Han he har macol . 2006, 71,
1103- 111% T?)éoféﬂl% r%'agﬁé#ﬁlfeersén?nq%é m'gﬁ UHY%Dpl ay potency at
the hunpm saqrmé@@Béry’s Ascrd%@frﬁammg% Bsseznonzgnl r(msrcbgsée@ Stark, Miman

hi stam ne Hs receptor (see Phar macol . 1999,

55, 1101-116t@l., Drwﬁi Eémrﬂd98§1 2165} |5891§39aﬁn¢ é@éﬁ@r ei §| Jaogi BHeRes:
| mpor tant f?ggé,h@ &Oﬁ'%‘s'Jdocn%?érgﬁcé(gcn%%ér%ﬁ{.)’"@#u&énﬁr% H Pﬁtatgbﬁ%is”e”t of
se ng assays, or exa e,

human di sea nvent1 onal are. det erm ned
usi ng rat slpnaperascombingGan bdhag histamine Hy antagonBharesepdriedohe Ther. 1992,

20301 2o o 5 B A0 Shal g 5, Pl Bl
Bi ochem 5 Bi §2hy 286Re852, 70manth5,869,209). m&ﬁdﬁa re€otd-r&E6\. of@ﬂbyom waked
Feceptor | bUIESERESEN TR ane RAIDGIRN BB P e i8S AP0Dn 0. 1B macol ogy
of rodent apg é’ddlf@%a‘? ré\ﬁé\%’tééres Céléﬁﬁﬁat S Fbr'ﬁg lﬁ%cé\}ery fFd8a QOO? har macol .
1099, 377, 233239 1reland, >“Phar macol - - 2001,
433, 141- 150)0 23/24), 1613-1627; Hancock A A Blochem Pharmacol 2006, 71 1103-
1118.
20 The compounds of the present invention display potency at the human
Hs receptor as determined by receptor binding to the human histamine H;;
receptor (see Lovenberg, T.W. et al., Mol. Pharmacol. 1999, 55, 1101-11 07).
Screening using the human receptor is particularly important for the |
identification of new therapies for the treatment of human disease.
25 Con\)entional binding assays, 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
30 previously using human tissue or the human receptor, but these indicate ’
significant differences in the pharmacology of rodent and prfmate 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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2 WD 2007/ 035425 PCT/ U52006/ 035877 To achieve a desired pharnmacol ogi cal
ef fect, a conpound nust display potency against the biological target, as
wel | as a suitable pharmacoki-netic profile. First, the conmpound nust be
able to trwoebomesa2ss site of action, whether in the GNSyus2e04wB387Ng
adequat e perneation of the. blood-brain barrier, or in the 5 periphery.
Absor ption through various biological nenbranes is dependent on the

physi cal propertTeachieva Adlegired phamsicelogidal piectz atcompoandgnystidisptayi cal pH,

artition c I e the

gesi red ph‘%ﬁ%ﬁ@&@%b%tat gﬁ@égli@géﬁ%uceg& Qggﬂblé ?ﬁgﬁﬁ%‘%k' g|i)irc‘;natt ed from

the organi ﬁr}ﬁ)ﬂ&t lﬁrst;theabh?ouadenuét\berablem taei\rerlrtmws sitmopaaivaswhethet 00 E: ow,
an 10 accunul ati of the rug can occur, en USI n un esirabl e

e of fecidne 6N Gaatifo sbfutiapetmeaind he Plodthhrt Baah dun e « o

di stinctg aneen;ﬁ'rew eAs%rpﬁtswrma@@kvarﬁtue%rdw@&arl rﬁémbréhé%%fdbﬁé'rh@ént on

admi ni st rat ion of a compound short provi des greater
control ovethesphysicat ropadiegaf éi’te dwgddegrse@étqmz—at@n atrpélyﬂlplmlcahﬁﬂch may be

advant ageou r ondr tion.
A corrpognd é?'lhﬁori&g% &e‘igﬂt %OI% d’ﬁi %&q%g &ﬁélllfg\g\ggr Sbﬁegﬁ%gdee%g tailored

formul at i onﬁhardmorm@waegffetﬁns prcmmdé@ra dreigl mast)be eltmaat'edgrcms theo acconpli sh

t hese results. For ex ound an attenuat ed, phar macoki netic
profile may P may be
SisaplsLa a Subre site SRGHH G6c R oh RACESS Baps Sigty 2n

pref er afy) e hebunBaddT6F tREdrdd Baﬁbéﬁﬁsﬁatéﬁt?élﬁ%aubrﬁg%éﬁéﬁle side conpound
with along half-lTife may be preferred for conditions in which constant

occupancy o€ffedig target by the drug, with no or only very minor changes in

drug concentratl wer e ,
di scl osed-in U.S enat H‘Eglqig&agga%\%ﬁhg@ %i bg Ed@ﬁﬁ%‘%@dm (June
10, 2004), mffbrdnt ptaaheacaﬁmetrcrmdrle@rm;mnmyarr afimimistcationTofe ¢@apoures and
ot hageq Biih arsorein 2ed0cs GRRRNERN T RYRE Briay hHaiatoRr | " 1"
descri pis onactforcdfane drsh, whicHinhebe aaNdniabebiBin wesringforgrévarainyg aSkl Il in 30
the art will be able to make nodifications and adaptations to various

condi ti ons Pamgulasdigease p,epndilian. ohsomeend Wik syeh @P@P&'ﬂézﬁqwﬁ'@f'l?or ated by
reference iBjows for the use of tailored formulations, dosing regimens, and/or delivery

strategies to accomplish these resulis. For example, a compound with an
" attenuated pharmacokinetic profile may produce a shorter pharmacodynamic
.20 effect, which may be preferable in treating certain disease states. In contrast,
a compound with a long half-life may be preferred for conditions in-which
constant occupancy of the target by the drug, with no or only very minor
changes in drug concentration, are desireable.
Various piperazinyl benzamides were disclosed in U.S. Patent Appl.
25  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 dtsclosure, including the summary,
detailed description, background, examples, and claims, one of ordinary skill in
30 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.



their entirety. 3 WO 2007/035425 PCT/ U52006/ 035877 Described herein is a
series of N-cycl opropyl am ne conpounds with the ability to nodul ate the
activity of the histam ne receptor, specifically the H3 receptor. SUMVARY

OF THE II\W doSDssz2sThe invention features a conpound sgb@mgﬁ,@(;/@jsg)mthe
group consi sting of

(4-cycl opropyl - pi perazi n-1-yl ) - (4- nmor phol i n- 4- yl et hyl - phenyl ) - net hanone,
(4- cycl opropyl - fPeseribed hetsiyis) a paﬁe{sﬂfeffNﬂmlOpi}prleﬁmiﬂliemommmwm)thﬁhenyI ]-
met hanone, :
(4-cycl opr o?R)!'tY;S? B'éqﬂéi'? t%t@ ?ﬁt V'tﬂ?f I'WI IB‘F‘IISPB%G eCﬁptz?r,y?prgg fw’ly Hﬁeﬁill ) -

met hanone, wdplof- cycl opropyl - pi perazin-1-yl)-[4-(2-hydroxynet hyl - nor pholin
10 4-yl net hyl) - phenyl ] - met hanone, and enantiomers., hydrates, solvates, and

pharmaceutical ly accept abl ESﬂMMAm’@Fq(HE INVER®ION cul ar enbodi nents, the
compound i s (4- Q¥clopropyl pi perazin-|"-

yl ) - (4- for phol i n hﬁgﬂv%tqwfpabﬁ%mcmmyﬂaﬁ@t%te@lfmratﬂée SEAUP ANSIEEPGChI or i de.
(4- cycl opr o1 Y BePIERYEPIReIA ™ | U BRI A P el e Yo 0 anone 15
citrate sal @r cycloﬁropw-lpmermrltndeylhiélﬁ¢4sﬂuc1ror@|pamdp’elﬁyhlnetbyl) phenyl]

4- I
LY an aeireBioBS B BioRropyLlRerary - LIRR PRI ARURET P sa ¢
(4 o methanone and (4—cyclopropy| piperazin-1-yl)-[4-(2- hydroxymethxl morpholin--

cycl opr pi perazin-1- 4-1t hi onor phol 1 n-4-yl met hyl - enylr?-rnet.hanone
citrat e1(£ al @-ylrmthyl)-phenyl methanone and enantiomers, hydrates; solvates a ‘

(4-cycl oprolﬁge{ny ng{, Igr&c&ep‘tbbl‘e[é‘lté%ﬁé}wf oxynet hyl - nor phol i n- 4-

ylmethyl)-p none citrate sal 20 The present invention provides
met hods of treatlnrpgﬂmularmenﬁ thei earapamndas 4-cueiapropyheipatadinaied by

conpost ¢ tond LEREERIRZELnah opRARumA ERe Ry e s o doRiEy e o
conposi ti on(s4 -¢ytidphepyipisdrazint -yif-(4-mogptihideyimethytipsengpmeteghiciteed by
L
hi st anine | $.) 1Rk ABErbprdncONRIA-SHeri/ 1R @Rlinofd ciampesnds. of t he

present invention admnistered Wwth ¥1 | owi ng: histam ne Hl
ant agoni st s¢ydivpsepyhipireragndnyxtfotiiemerphabrdoimaiiyhphensd)-methanoare

rores nepr N HEPTAP DN AR TP HS, . o
ylmethyl)-phenyl]-methanone citrate salt.

20 The present invention provides methods of treating or.preventing
diseases and conditions mediated by histamine Hz receptor activity. The =
invention also features pharmaceutical compositidns containing such
compounds and methods of using such compositions in the treatment br
prevention of diseases mediated by histamine Hs receptor activity. The

25 present invention also contemplates a method of treating or preVenting a
disease or condition in whichyhistamine 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 (SSRIs), serotonin-

30 norepinephrine reuptake inhibitors, noradrenergic reuptake inhibitors, nori-_
selective serotonin-, dopamine- or norepinephrine- re-uptake inhibitors,

' modafinil, and.topiramate. | |



sel ective serotonin-, dopam ne- or norepinephrine- re-uptake inhibitors,
nodafinil, and.topiramate. 4 WO 2007/ 035425 PCTI US2006/ 035877 The pKa of a
gi ven conpound affects the degree of ionization at physiological pH As '

uni oni zed f@n0§858s more |ipophilic, they can penetrat e@ciINARS:
I ncludi ng the bl ood-brain barrier, rmre readily. Al though calcul ated pKa

values for the a cycl opropyl am ne. ound of the present 5 invention
(Exanpl e 1) wereTbenpKla@fatgwenmmmmduai tsf the degreeseippnigglioratal og-

(Oorrparatlv h b .ed.great | ough it

has been s gﬁ%@g@gg ‘Pﬂ't A«% “@%@38‘@5?35%@5&"@%& H%yﬁ%tne%{%}’etﬁgh@ti'rres

Izggg gggg;: nténmgaés,ﬁh@lndingm ﬂeedfblaingttgmza, mﬁ're aébadiN Allvt’hdunggem 2004 47,
no ect experinmental evidence has been reporte ove,

al. J. Am edeyiat '%o\faeiugsg{% & CYYPPropy @@@?j“pOHﬁ‘QrozftQﬁ' grespgb acerrent :

of a Cnyk Oprrﬂﬁﬁiloﬂ(%plé%\nél‘b QHMBP&Hhﬁt@Bl@nWOPéﬁ%%W BhaiBgr fraction

of non-protonated am ne at lq%aim ol ogi canﬁo thus, serve to inprove

per neabi | i t {CeNpataiiye kxamp hegweasured pifa’s d]ffefﬁécﬂfe@%rﬁm’mﬂb it g

306- 311 T rd a
oreater per D28 SRS A HEEBlGrbP by EEIOR R AREIGRy Ted B9F phee o

am ges of dsthari aiphatic a:rnma“se(.Za?é?zarelssH{j\l Meﬁ'@hemr%(m@%?d@&ﬁ;?ezam)l, melnt aI1

evi dence ‘denopn t|n a i gnj ficant decreas asicit or anpl e a
Cycl opr opy! NaiEL BTSN STlencs 235 B8R cpRTesHolgesthul A a%%"gnai L ogs.
However 10 cygbepigss; |90(*f0) NessPD464) N HREETE RY) replAYEREMST PG cWprdpy g

phar macoki neti c pI’OfI le’'that contrasted 20 with the results predi cted | n

the |iterat fAreén @iphatic are may msz@mﬁﬁ @ hrgferbagmragfempn profontedaming at | i f e
(T1/2) and tdd Exanples 1 B
and 2B. - Si nbﬁgﬁéloﬁf&égﬁrﬁ aﬂfj ®B§d§ ré’\y‘ghorter ”&gﬁgﬁ{eﬁdﬂ%ﬁ%r Vd t han
Conpar ati ve Z’a«agpieesetaBJaMéMBheExaﬁbﬂS e483BOG+$IpI)aYhdseadaimndleate thaf 2 and

| ower Vd than_ Co tive Ex 4. e 25 shorter
Tol and | oREFONEDIATINS AR AR SRt grea ot BorREAP T e VAR o 6 *and
advant ages g@fstibifiohTVetha®alipHdtc Peaesef sﬂﬁlﬁﬁéﬁﬁﬁturfer omt he detailed
description and exanpl'es below, and the appended clains. DETAI LED

DESCRI PTI ON OF Tiqlge PRegENtinegntion provides experimental evidence demonstrating a
significant decrease in basicity for Example 1, a cyclopropyl amine, relative to

its isopropyl and cyclobutyl amine analogs. However, cyclopropyl amines of
" the present invention actually showed a pharmacokinetic profile that contrasted
20 with the results predicted in the literaturé. For example, Example 1B displayed
| a shorter half-life (T4,2) and lower volume of distribution (Vg) than Comparative

Examples 1B and 2B. Similarly, Example 2B displayed a shorter T4, and lower’

Vg than Comparative Examples 3B and 4B; Example 3B displayed a shorter

T2 and lower Vg4 than Comparative Exampie 5B, and Example 4B displayed a
25  shorter Ty, and lower Vg than Comparative Example 6B.

~ Additional features and advahtage‘s of the invention will become
apparent from the detailed description and éXamples below, and the appended
claims.

~ DETAILED DESCRIPTION OF THE INVENTION
30 The invention may be more fully appreciated by reference to the
following descriptidn, 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



30 The invention may be nore fully appreciated by reference to the
follow ng description, including the follow ng glossary of terns and the
concl udi ng exanpl es. For the sake of brevity, the disclosures of the

publ i cati ogg wéABEks N this specification are herein i ngerpalsRssshy
reference. 5 WO 2007/ 035425 PCT/ US2006/ 035877 As used herein, the terns

“including”, "containing” and "conprising” are used herein in their open,
non-1imting senddusedbeeindhe derms 'dicludieg’c sianéainiag” and fepmprising: @re

i nvention, gagy Héretirgﬁf fheir%@ﬁ,%gmiﬁﬁg'fsleﬁsécCept abl e salts, are enconpassed

wi thin the present I nventi on, erence herein to one of such
i someric forns i someagictfotros okthercontpouads béthst presentdfivesttioh, arxbakthetr f or ns.

One of ordinary skill in the t wll recognize that conpounds according
to this i nvEReTeReshgalkaceeptals sdlfosrn encemibassed wiPio PERIESTE 1 or m wher oas
ot her coypoyvdaticRmYar@esdrehte héveirf 1BraNedst suiBh idPRERY foPmBiisingat tofreferexanpl e,
t he present invention enconpasses optical 10 isonmers of the conpounds

described hi& @i1gastiong efcueh ixafBeria iormess Qv ardlipany ¥l indbe agwilll n addi ti on,
certain co ﬂ&ertﬁéf&;rﬁﬂodﬁr@s%ESHdﬁ&BQhE)ﬁ \?énﬂ'oﬂonaﬁ';?%)‘ggﬁ fft Xantpydinat ed

forns as we S unsol vate or ns. I's under sto thi's rnvention
enconpasses aaingls isomestsl foarn edhesers ethebtompeuhdsonay ewist inibe faronpbamds  of

been modi 11 S8 BETHE: £01 558 008, fedet i R EehmPRRE ol o5 i thin
the scopg ofsohirs of tHew@npoWitls dBserilssTReveii snadidihd enaitRMests anavent i on nay

be | abeled with radioactive elements such as 1251, 16F, 11C, 64CU, 3H,
14C, and t h&Xti&es thgreals & additionggriaig MRBMds Jefes2ettp eraip eap gxist inof

patients. A R i SOt ORI ‘ ed
conpound, sggﬁéas J?@gﬁéyg%ﬁ?sg\gﬁﬁyDﬁi%{é%gg@%ﬂonﬁo@%ldﬁﬁ%%b%%e used as
a probe in this swention anceropassesdillisych selvateidprebunsoivateciformsgifithen eni ssi on

t omogr aphy. ggﬁ%kjﬁﬂ%g?fgf@ﬁ%ﬁm ton emnission conputed tonography (SPECT).

Preferably, tesent invention |abeled with 18F or 11C may
be usedigas a posCompoueds ascerdingSo tiepasephinvémion thathaeubesn podifiedf or

o osent i nvEhPs SRS i SR AR IRGAS Sierioe WIBT BB SPPE DS
Anot her exaifRkftioh. FTHERoRPHBRRYIBEtheDrédknt invention may be labeled with ‘
radioactive elements such as '®1, '°F, ''C, *Cu, °H, "C, and the like for use in

~ imaging or for radioactive treatment of patients. An example of such

| 20 compounds is an isotopically labeled compound, such as ah 8 isotopically '

" labeled compound that may be used as a probe in detection and/or imaging‘-
techniques, such as positron emission tomography ('PET) and single-phgton
emission computed tomography (SPECT). Preferably, compounds of the '
present invention labeled with "°F or ''C may be used as a positron emission

25 tomography (PET) molecular probe for studying histamine-mediated disorders.
Alternatively, compounds of the present invention labeled with "*C may be -
used in metabolic studies. Anoth:er example of such compounds |s an |
isotopically labeled compound, such as a deuterium and/or tritium iabeled
compound, that may be used in reaction kinetic studies. The compounds

80 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



i sotopically |abel ed conpound, such as a deuteriumand/or tritium ]l abel ed
conpound, that may be used in reaction kinetic studies. The conpounds 30
descri bed herein may be reacted with an appropriate functionalized

radi oacti vwo 20583828 s usi ng conventional chem stry to PCIUSAWOIFET0l abel ed
conpounds. The conpounds as descri bed above nmay be made according to
processes within th ill of the art and/ or that ar escribed in the
ehenes 6. 085 onumPEs ol 8565 sBGPus s Rl alsMEE MRN8 | ow To
obtain the wikdrismagmROMEIBYEE it Barry i GitinatelyrBbSiFdcPsbsiienke enpl oyed
that carry the ultimately desired substituents  though the reacti on schene

with or w t ioyehiheteastipdschema g without proigadionasyanpsoriaie e VBS by neans

¢ ti | _ . . D ot ect i
G oups. i n O Rer GV EmBERL BPcorlifl loloBfho wBBRE BB fog 751 °0L e
TdW S;r ﬁ@ne_desd?ib@dgh "Ivmeqti;g Brotpini Q?aq[meW",@mam.WBMa@mmsi 3 » 3rd

., John e ons . rote S, .be_renoved at a
gonveni ent Vﬂ%@ﬁﬁ@%ﬁ' l?ég@nﬁls{% %?ﬂ%&b'%wﬁgorﬁrgﬁ%gv%ﬁpws in
Al ter nat i vebygarlié SYRtheBiR" Bteg.Sashh Wile @ BISENS, 1009! Mheiraeetivg gidiPs 10

ultimately desired substituent, a suitable group that nay be carried
t hr ough t heMmaydgcrensyed &t eraonyadieptsibseadentStageoupe mateods knewmisomesi r ed

substi t uent poiile AR dEmaD r | wi thin the
scope of thte,he %vgﬁ%@on. ﬁgg@t& gﬁ;ﬁé@%@ﬁ;@@%@%@e@é@eﬁ tﬁge mel ting

poi nt ahd t bkimately desirecsyestivante sditableegopkattmapbd carréfdethedigh thet ween 0
C and t-he refl ux S te rature,of the solvent., The.c unds as descri bed
above mmy bEPdRR SaRE ANHep oot ahabrrai Wil b cePE et dkEnt e n t he
art will regagncampbhads, gRedabors, SITBaNIYE ré o Wit n &tk sddpaasfaks| y produced
by one schene as congared to the gther, In addition, synthetic sequences

descri bed i Rventon. d3eactigRgimayee pedormycoriween the @ N 3bior at ed by
ref erence apg Aleld €and ' ‘ he
present i nveFLﬂltu?g%mBge. skdlfﬁﬁee%i&ivélmf ﬁ%@E&?@J\/@M wwg%%gm%ﬁ%t@ﬁ%%pounds of
For mul al§ ) tenharatug of there&M. i s nor phol i nyl,  4-fl uoropi peridi nyl, ‘

thi omorphol 1 NV, 188 c6mByihas AL BESAbed 2BV Hdy b HadB'dtcoftfiPR|NAS of the

present invention.
Schemes A-C below. Persons skilled in the art will recognize that certain

compounds are more advantageously produced by one scheme as compared
" to the other. In addition, synthetic sequences described in U.S. Pat. Appl. No. |
20 10/690,115 are hereby incorporated by reference and may be applied to the
- preparation of compounds of the present invention. One skilled in the art will
recognize that compounds of Formula () where where R'R?N- is morpholinyl,
4-fluoropiperidinyl, thiomorpholinyl, or 2}hydroxymethyl-morpholin-4-yl are
compdunds of the present invention. |



WD 2007/ 035425 PCT/ US2006/ 035877 Schenme A PG , )m CHO Coupling PG , CHO
NH + N HO2C ~ 0 (X) (XI) (XIl) RINRRH PG RL N N' Deprotection Reductive
N R Amnation O (XIll) RLOR1 HN~IT Nz ><SM3 N RNOR~N1T i R2. 11
Reducti ve ﬁ&%/ﬂ%ﬁison 0 (XIV) (1.) Referring to Schepprpsddistgs of
formula ( ere PG is cyclopropyl or a suitable protecting group such as
a benzyl or tert-butyl carbanoyl (Boc), 5 may be coupled w th benzoic acids
of formula (XI), either through actSeheinerh of . the acid to the acid
chloride or acid fluoride foll owed%reactl on weth the ani NeuPr directly
under peptide P@GN hRg condi ti ofis h casplidg 1' - d\a/r\[}pnyl dazole (CDI)
or 1-(3-dinethyl %prapyl) yI carbedi+m de lhyjN C de .

(EDC) / 1- hydr oxybe ot ri azbPeC( HEBL ) Preferably, reactilpns are 10 run with
EDC/ HOBt in the pr&gence of 4 (gl*pet hyl am no) pyri di ne ( ), in a solvent
such as CH2Cl 2. Benzal dehydes of tornula (XII) may then De'reacted with
sui tabl e am nes RINR2H (where R NR2H i s nor phol | ne, 4-fl uoropiperidine,

t hi onor phol i ne, g | i NP2 lxymat h I Erﬁler reductive amnation
conditions to pr ovrdeﬂﬁzy nﬁd/

. byl t'aPbmote@doici ng agent s
i ncl ude 15 NaCNBH3 Redudied3( OAC) 61 veRt stch as methanol or

di chl or oet hane. Pr efmnatio. condi ti on§ i ncl ude NaB(OAc)3H i n nethanol. The
protecting group "PG' nmay then be reppyed under standard deprot ection

conditions to provide

. , ’R1
HN/\ gz osm/re3 N o
. Reductive k/N ' R
Amination : 0o ‘ *
(XIV B M

Referring to Scheme A, amines of formula (X), where PG is cyeloprepyl
or a suitable protecting group such as a benzyl or tert-butylcarbamoyi (Bee),

5 may be coupled with benzoic acids of formula (Xi), either through activation of
the acid to the acid chioride 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

10  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-ﬂuoropiperidine,
thiomorpholine, or morpholin-2-yl-methanol) under reductive amination
conditions to provide benzyl amines (XIIl). Suitable reducing agents include

15  NaCNBHs or NaB(OAc)sH in a solvent such as methanol or dichloroethane.
Preferred conditions include NaB(OAc)sH in methanol. The protecring group
“PG” may then be removed under standard deprotection conditions to provide
amines of formula (XIV). Where PG is Boc, deprotection may be effected
using HCl in 1,4-dioxane or trifluoroacetic acid (TFA) in CH,Clz. Amines (XV)

20  are converted to the corresponding cyclopropyl amines of Formula (1) through

" reaction with [{1-methoxycyclopropyloxyltrimethylsilane or I(1- -
ethoxycyclopropyl)oxyl-trimethylsilane (R is methyl or ethyl) under conditions
‘ 8



amnes of fornmula (XIV). Were PGis Boc, deprotection may be effected
using HCl in 1,4-dioxane or trifluoroacetic acid (TFA) in CH2Cl 2. Am nes
(XV) 20 are converted to the correspondi ng cycl opropyl am nes of Formula
(1) througho2emaseon with [(1 -rtiethoxycycl opropyl) oRgIUs2eee0¥sg17si | ane or
[ (1- ethoxycycl opropyl ) oxy]-trinmet hyI silane (Ris nmethyl or ethyl) under

‘3. Med. SURT s daserbes I 3ot o a0 BT H, Bipa R 7BARHO Yoo

36(41), 739$et?41%r0,$¢_@ﬁrr139@ 3 1&@399»7:@ Me3 Deprotection N PG Reductive
. NPGNH Amnation (X) (XV) (XVI) _5 Alternatively, conpounds of the

present invention may be prepared as>ghemeRhemes B and C. To this end,
prot ect ed heterocycle ( where PGAis as defined prev sly, may be:
reacted wt-h [ t hoxy opyl% tri A

[ (1- et hoxycycl § I)oz bgm/re yl si I%EE as dﬁm d Chem
2004, 47(11), P33 aﬁeﬂuﬂiererahedro yﬁﬁe 1995, 36(41), 1\LQNT-[-}99 7402.

Preferably, PG is a Boc ghfoogionThe group "PG' nmay then be renoved under
st andard depr ot ectf)on conditions to pro®\e cycl opropyl am n&¥) of fornula

o vent "o s hierRafehlBHRGhAs 67 AleBdR ) B Kol 11 " e

2) ConpoundSthdfhps B arfd<C) T(oXHIsIe)nd BidiE2Hd Metdoficle POdwbere/PGHs I}ist

Am nation O 15
! defme(d reviously, may be reacted with [(1-methoxycyclopropyl)oxy]-

trimethylsilane or [(1-ethoxycyclopropyl)oxyltrimethylsilane as described in J.
Med. Chem. 2004, 47(11), 2733-2738 and Tetrahedron Lett. 1995, 36(41),

10 7399-7402. Preferably, PG is a Boc group.. The group “PG” may then be
removed under standard deprotection condifions to provide cyclopropyl amines A
of formula (XVI1). Where PG is Boc, preferred conditions include a mixture of
HCl in a solvent such as 1,4-dioxane.

~ Scheme C

: /@f CHO 1) Activation AN/\ CHO /
HOLC 2) Compound (XVI) K/Np
- ' | 0
(X1) o (Xvily .

R'NRZH A\

_R?
_ARR Ny M
Reductive NG R
Amination A
0
15 | | M

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 (l).

20 - 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



Acids of formula (XI) may be coupled (through activation or directly as
described in Schene A) with amnes (XVI) to formamdes (XVIl). Reductive
amnation with a suitable am ne as described in Schene A gives rise to

conpounds 20'3%53’%%6‘ (I'). 20 Conpounds of the present pRyE§lbdRseByY be
converted therr™ correspondi ng salts using nethods known to those

skilled in the art. For exanple, free base forns of conpounds of the
present i nuesatedwithaFA)dHQ, WiRieGEIDBEvErGEULIS26 Didtbasd {MeQhl)eat ed with
TFA, HA , or, citri cid in.,a,solvent such as . nethanol (MeOH) or et hanol
(EtOH) to p?tB%QJéE&Ng) {9&@}5‘%8‘;&%99{69?&" MESAE Cnpounds  pr epar ed

accordi ng to theshpaiRss gleparcdlrdo/iy® theschéfed Bbsirird doveimay e
enantiomers or diastereomers, Qor as racemc mxtures or 5 m xtures of
enant i oner PoPLIGINgs a5 ogle eranifBe® A HIstaieRMerdLr asdasmiti AKHES Psoner s

may be $epanahifies Wéﬁ%tmg!& H%%?é{eaﬁhy%h%k@&hc@ﬁn&fﬁr@ﬁ’%?@_eﬁﬁm%, or
crystalli zation. ere racemc :1) and non-racemc (not 1:1) m xtures of
enant i oner ssanersobaybrstpaited bsing canvérdionakmathpdssucBabat ed using -

conventi onal rati.on t s..kno n kil Jied o t I 0
Particul arl rﬁ@%ﬁa@rég@p%rﬁyggﬂzwh\éwgg%ar%cgwiq d@ a&qi ’?%'%ﬁﬁlﬂ‘%ﬁp gr aphy,
recrystal | i &) niures s ehdhiiciersdir@dbelitseirngle smdrtiohrsmidyase isoldted
derivatization into _diastereoneric: adducts followed by separation. The

present i nWSRY eRNVEREPDRISSPAatiaN Metheds Ky i orf slgledin thadrt. conpounds of
Pl s e . _ . ‘
I'S | meen P%pc%lﬁgy ggé\ﬁrg(r)ﬁéﬁr mBHS ey WF!;/JHel&ﬁlrélLﬁ?ﬁ%r:ngf&@raphkﬁ

deri vatives s that are readi convertil I'n Vi .\’/101 i hto t he
requi red coepuystadizatibosresolntiomaliasieleoderiofsattfermationt ovdenvadizptiarsista

var tous df SPSel SR oMoy SR AT The present fnvention or
with a conpoundrHehpiesentinesritiontincladesonittinitd sobpd prodpugsefithei nvention in

vivo after 20 adm nistration _to Ehe atient . Convent,h%n\a}l (?roc?dures' for
the sel ect i SHNRAHNAS R dgMUenEen-ofn grriaral FechhPiogrugs Wi bevapstipee! ar e

descri bgy, ddvafve'®i Be cbﬂwﬁdbﬁéﬂr%‘ afd rddony coSveribIE G vivo nﬁg‘ hegaard,

El sevier, 1985. In addition to salts, the invention provides the esters,
am des, andeaviied cpmpouind.e@ihus, injthe mathogds ®f tregiment®f thenpresestr i bed
compounds. invention, the term “administering” shall encompass the treatment of the

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

20 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 compbunds. | ‘ ‘

25 For therapeutic use, salts of the compounds of the present invention are
those that are pharmaceutically acceptable. However, salts of ac_idé and bases
that are non-pharmaceutically acceptablé méy 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

30 ambit of the 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



25 For therapeutic use, salts of the conmpounds of the present invention are
those that are pharmaceutically acceptable. However, salts. of acids and
bases that are non-pharmaceutically acceptable may al so find use, for
exanpl e, wo0étBsqseparati on or purification of a pharRGIEERM6HII8ITY

accept abl e corrpound Al'l salts, whether pharmaceuticall y accept abl e or

not, are i uded within e.3 resent in |on .
Phar naceut ﬂlaélafeyn%%é%? 35(15 B‘%&Y@%O@@W&%@‘%@&Wlﬂ ] 'nﬁ the. present
i nventi on pRipRHidsOftdans ompblindssithe Bfeseheinoontisi)ddsh ak sLifRigpt esent

I nvention which woul d be apparent to the pharmaceutical chemst, i.e

those 10 paatabiity, mﬂmmﬁtumg@/m@@m m aAd exaraliono Qthekiestoshid t hat
ld f d f
wou a"o[rﬂ:f?ééra?cfni:ﬁﬁh ﬁaﬂ?rﬁp@ﬁfcg%é:fEfsB%PSrtarWﬁ{ﬂ?%%%llﬁﬁy1 .8 @bGstGpnpounds o

t he presen ent1 on, Ssuc I'Clen al a sorption,
di stri bt i mwnm:mjmleasmdmwmdhzaﬁbn,qneldatabmtyt hygroseopicityoatred practical in
nat ur e, %ch a SO | ortar‘fgl n the selection, are cost of 5 raw

materi al s, lg\é{g@l’ltgfo?élp%,gqsg NoLUk @I¥0. vi el d, stability, hygroscopicity and

flowability of EhemprsWfdcis th&ﬂﬁﬁa&dbégse@fﬁﬂh@p?é &htiosofls that may be used
in the preparation of pharnmaceutical Ia%%acceﬁ(% e sal ts include the
wiag:

f ol | owi ng: Phe@aceuligally aczceptably saisdnelade thecfo Beptiaped 247 no aci ds,
adi pi ¢ aci cthré’écthlg a%gién Fecooérhfnﬁ akﬂisaﬁijglc %poﬁ hfc' &l@%’lsgorblc

benzenesul foni ¢ acl acl d, acl boric acid,
(+)- car‘rﬁhoacn balsparnceaqﬂ)cheslzem&smllfonlatacmi b(enaomg mcs) 4wata1mdebarﬁzml fonic
acid, ‘capric. a pr Qi ¢ ac] prvlic acid cid C|tr|c -

S a0 conl aRdaBodt 08RG SRRl e EdmbordFlishic AbEn bl sftrfendt

ethane- 1, 3gduBohit arid; capn@lacua;b@m&lalcfooaapryn@adld ZnAxmicoadid, emtlﬁanesul fonic
aci d, formc 15 acid, fumarjc acid alamcﬁdgfi acl d ent|5|c aci d,

gl ucohept oAfig, %)(9@1“'0[@“(5‘1' FYEIR Exa%@Pﬁamﬁﬁfﬂ 6ﬁY'§U|HHl°cPC'q_ a8 ¢ aci d,
a- oxo- gl ut arg. 8|S@i%rﬁ%a9b}’€ h@s@f”dnﬁ: ac (‘J’"Q rbféy BfHaFesiy d&ﬂ@ﬁélemo?mﬁ:c' d,

~ hydrochlori¢c acrd droio |c aci actlc acl DL-Tactic acid,
| act ob15n| acndcftmaricaamd,cgai@atdnc amﬂweﬂtlacuamd (glqcobenwnm:acud.dbxmjuqmloom c
nesul foni ¢ al.ene-2 20 sul fonic

d,
201 4. napherd Briue et LEaIBRIE Hab G Rugye 3RHRRE B dc g,
ni cot i ni ¢ ARjpdiric Bickd! hydreBisicRlcR], Gy@etRlori@Bel ﬁy@@!dﬂjac aa) @-Lagésh pal mitic

acid, panoic acid, perchloric acid, phosphorl c acid, rogl utam c acid,
saccharic acid, (+)-DL-lactic acid, lactobionic acid, lauric acid, maleic acnd - -L-mallc
acid, malonic acid, (+)-DL-mandelic acid, methanesulfonic acid, naphthalene-2-
- 20 sulfonic acid, naphthalene-1,5-disulfonic acid, 1-hydroxy-2-naphthoic acid,
“nicotinic acid, nitric acid, oleic acid, orotic acid, oxalic acid, palmitic acid,
pamoic acid, perchloric acid, phosphoric acid, L-pyroglutamic acid, saccharic
acid, salicylic acid, 4-amino-salicylic acid, sebacic acid, stearic acid, succinic
_acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid, p-
- 25 toluenesulfonic acid, undecylenic acid, and valeric acid.

Compounds of the present invention containing acidic protons may be
converted into their therapeutically acfive non-toxic-metal or amine addition salt
forms by treatment with appropriate organic and inorganic bases. Appropriate
base salt forms comprise, for example, the ammonium salts; the alkali and

30 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 hydroxidé, or sodium

* hydroxide); and amine salts made with organic bases (e.g. primary, secondary

11




acid, salicylic acid, 4-am no-salicylic acid, sebacic acid, stearic acid,
succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic
acid, p 25 toluenesul fonic acid, undecylenic acid, and valeric acid.

Conpounds esent invention containing aci dic PpEEBEModIRYs P
convertedvf)(;nfot(’%ﬁgzlrsr therapeutically active non-toxic metal or amne

addition salt fornms by treatnment with appropriate organic and inorganic
bases. Appraptiediasy aliphaiicsad aromaiis anungs $uah as loargiriagpbenethamingsmoni um

| t th t um sodi um
;S)gt a:m urne %ﬁ@n%%ﬂo@% L?rtqugl ?ééiﬁ"l%ddqﬁﬂﬂg &ﬁ@worhﬁ& ng t@élé'{g'met r eat ment
wth, for e mpwamm@,gﬂuespwmylaMde cac(dv@thylaaium)wmdmcﬂr@madelanm assi um
hydrOX| de, 2| nc hydr oxi de, or_ sodi um @@%&jbyand anmine salts nade with

organi c bas y@@'fge %lemg@cﬁﬁam lceoaBINeCT I US2006/ 035877
and tertgar | t e, benet ham ne,
benzat hi ne W (ﬂél?éﬁﬂ@% ?/ggﬁlgq%ﬂtlkgﬂ%@ﬁ@ﬁg dl e hﬁﬁ*‘%ﬁwgl net hyl am ne,

di pr opyl am merpl@luns,o*peﬂ)gkalnanempemlrmlmd’fﬁlam mopyleﬂmcﬂyrrohdlhanb(%rm ne;

Py abam eSO RTRBRBRe, FVGRHERCERRe, AUBSIE SR Ryt nyi ) -

mor phol i ne, seBehbxlyamings, tHetrinofntiee, tnm@ﬂfyamme trietryathimg] Nemethyt-Del i di ne,
i ne, nuclldl i nal i ne,

1-(2- hydroxyethyl)-pyrrol i

i soqui nol i n@ucarﬁ@GO%W'QO%WQEOXVF\E#’Q’ﬁhb%M ’Wé"o"t%ricﬂ%?wg iRe):

i riethy}mm t a s

2-am nokgl ( g%ré\gngm% i gwﬁrgggﬁ%ﬁe&‘f“’a’ ool rdoﬁgta amsﬁe 197{0 See e.g.,
S.M Berge, 6&1-18, and mebaak@ﬁf’hewac&amw Salts, Pmmrtms, §@/ecfloa,95m 66: 1- 19,

Stani . v OGstall R TR, O o IR B0n TRCEL 2Bk BB8s. i on
are |ncorpowarca@rdﬂmcerpbr@mdrm‘r@mmwefera'm corrpounds of the present

i nvention are dul ators of the 15 hi stam pe tor, and as such, the
conpounds are ESWOW‘PP"&%Q#B%PFF&@N '”M?mtﬂ"s%’&éﬁo "E 53 0hbgi ated by -

hi st am "ﬁsfaﬁﬁﬁé’?—l?rre 6V ahY as-gihh'ﬁ thb*&%mpoﬁﬁa@%&m&efgfmﬁﬁ@tr@éﬁ@rﬂt

t
I nvention may be used &r?a nmet h treating a ubj ect suffering from or
di agnosed wp Chseﬁsﬁl%@tégénedidﬁeétbyd?lﬁ?ﬂ'ﬂ%ﬁafﬁcﬂét%dlvl%e'BWSr, thectivity,

oL AR S B Beh, B ERL P S5 B o 4R e paghgm =
subject suffering from or diagnosed with a disease mediated by histamine Hs
receptor activity, comprising administering to a subject in need of such |
20 treatment an effective amount of a compound of the present invention, or a
pharmaceutically acceptable salt thereof. Particularly, the compouhds may be
used in methods for treating or preventing neurologic or neuropSychiatric
disorders including sleep/wake and arouéal/vigilanbe disorders (e.g. insomnia
_ and jet lag), attention deficit hyperactivity disorders (ADHD), learing and
25 memory disorders, cognitive dysfunction, migraine, neurogenic inflammation,
dementia, mild cognitive impairment (pre-dementia), Alzheimer's disease,
" epilepsy, narcolepsy with or without associated cataplexy, Catapleiy, disorders
of sleep/wake homeostasis, idiopathic somnolence, excessive daytime
sleepiness (EDS), circadian rhythm disorders, sleep/fatigue disorders, fatigue,
380 drowsiness associated with siéep apnea, sleep impairment due to
perimenopausal hormonal shifts, Parkinson’s-related fatigue, MS-reIated'
 fatigue, depression-related fatigue, chemothefapy—indu'ced fatigue, eating
disorders, obesity, motion sickness, vertigo, schizophrenia, substance abuse,
12



pharmaceutically acceptable salt thereof. Particularly, the conpounds may
be used in nmethods for treating or preventing neurol ogic or
neuropsychiatric disorders including sleep/wake and arousal /vigilance

di sor der sy EBIQ’I ;4Q$ormi a and jet lag), attention defipgifushye@sReti vity
di sorders Bf earning and 25 nenory disorders, cognitive dysfunction,

m grai ne, neurogenic inflamation, denentia, mld cognitive inpairnment
( pr e- denenbipg)ar dl’.dozdja'snmah& disardamsegnd m;jréssmy, ,asnmlbant oftwy disiordersin wi t hout

associ ated cat apl exy, cat di sorders oneost asi s,
i di opat hi c% i’t‘?ﬁ?ﬁgPZ"F%%m W@g?§?é@f&'§)¥?lﬁ%d sé'F@é’Bl"WQ?E a B\é)aner@fcr cadi an
rhyt hm di sgifRnse, ateaR/ tck hay@l déﬂngeétdﬁaramd él@"rglg'#ﬁ!imtt@@n drubidcigs S
associated wth sl eep_apnea, sl eep ai rnent due to peri manogausal

hor nonal sREed &ereef kﬁm%amleném%wen i fegtises misthedsyios grevestin
depr essg ongj %ﬁﬁfﬁkef&bg Enon%?eéﬂPéb%g%}SpéPQ%@jﬂl @@bqg@poﬁs%t ing

di sorders, on si ckness phreni a, substance
abuse, 12 Whﬁmﬂ&ﬁ,&ﬁhﬁﬁccﬂ@b’%éﬂ@ﬁd/&ﬂé@?ﬁ‘nmﬂm pE*Gﬁssd/esiﬂytlmGS mani ¢

ﬁ: :? ;%GLZ B degﬁfgﬁé?galy?ﬂs‘fé}&e@{ﬁh ogw@h&ﬁ@sﬁg %%I%é@pg%‘hgf\& ‘&8& esponse,

ast hma, | tﬁbronﬁsihi‘rg?lb ISnERs thedlikeand al | ergic rh| nitis in a subject in need
t hereof . For exanpl e, the invention features nethods for greve ting, 5

i nhi bi ti ng the phegemperads of theqresent invention pirbeusahip ™ A8 r esponse,
ast hnmay g ﬁgﬂ@é%re@@ﬁﬁﬁ&né%@&gte%@e c9éd3fr6rlﬂ'tﬂ E;J fg\at: dayti e

sleeplAness or w thout .associ s eep apnea, shift
work, = fi blcogt;wa‘{/egdaprdeﬁs Wdlh@'dlerswsycfhaincdwpmmssamﬁ othiee disoednsnit

i nvent i on may b ot re sease
states.sel ect edef’gﬁﬁ Y% H%Oﬁé&%ﬁ%@b&& %rtq%(%mﬁaéﬁ %Ieh{;ég‘ g“ﬁ‘?@éo@ger S, . sleep
di sorders, (Fparymélllatétlat gos.aNelaosci. Abstr, 01t996r2!i| quw@nntmmysfuncaom sorders
i ncl ude, for exanpl e, derrentl @Iz ei,ner's anul a, P. et al.

Soc. Neur o&¥{d CO&B&WP impgiygent{pre- 9'71?j‘t'a)¢88ﬁ“tiq W&ﬁf?ﬁqtéﬂw mld .
cognitiye r t h«)@?ﬁéCthlt 15
di gord?a?s %ﬂ%@?ﬁﬂﬂggtﬁeﬁﬁgﬁ%@% dé?g%eﬁﬁe%@eg J\q:%g? ni ng rg'nd mem%ry
di sorders @wd&rs (Barnes, &€. at al,, Sawe NeMeaschbisir. 1993,r19, ﬂ@@@) Lepming13) .

oot 1, A R S0 Rl 6 Mok e AT SR AP B T
ant agom st ﬁmpawment age-related cognitive decline, and memory loss. Hs antagonists
have been shown to improve memory in a variety of memory tests, including
20 " the elevated plus maze in mice (Miyazaki, S. et al. Life Sci. 1995, 57(23), 2137-
| 2144), a two-trial place recognition task (Orsetti, M. et al. Behav. Brain Res.
2001, 124(2), 235-242), the passive avoidance test in mice (Miyazaki, S. et al.
Meth. Find. Exp. Clin. Pharmacol. 1995, 17(10), 653-658) and the radial maze
in rats (Chen, Z. Acta Pharmacol. Sin. 2000, 21(10), 905-910). Also, in the
25 spontaneously hypertensive rat, an animal model for the learning impairments ‘
in attention-deficit disorders, Hs antagonists were shown to improve memory
(Fox, G.B. et al. Behav. Brain Res. 2002, 131(1-2), 15‘1-161).
Sleep disorders include, for exarﬁple, insomnia, disturbed sleep,
narcolepsy (with or without associated cataplexy), cataplexy, disorders of
30 sleep/wake homeostasis, idiopathic somnolence, excessive daytime éleepiness
(EDS), circadian 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
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have been shown to inprove nenory in a variety of menory tests, including
20 the elevated plus maze in mce (Myazaki, S, et al. Life Sci. 1995,
57(23), 2137- 2144), a two-trial place recognition task (Osetti, M et al.

Behav. Br@hn,RRss425 2001 124(2), 235-242), the passiVvecaRbfaosstest in
mce (M yaza?< al. Mth. Find. Exp. din. PharmacoL 1995, 17(10),

653- 658) and the radl al maze in rats (Chen, Z Acta Pharmacol. Sin. 2000,
21(10), 905619:1:6))al sAiﬁspPalikmsbhcs diseasppmuitipboscépsisy(ps); cegiessionat, an ani nal

nodel for the | nin in attention-deficit disorders, H3
ant agoni st §s@eEe ?R%vﬁr ?'6' Feg'é fHry (Fox, G B. et al. Behav. Brain
Res. 2002, 131(1is;?dmatﬁ5arséﬁib)rs mSIL@epfdﬂles(an@w schiagphrenia ([S@hh(ﬂcea,nﬁ)l e,

i nsommi a, disturbed sleep nar col epsy or W thout asso %t ed

cat apl exy) an@Maamlekgﬁunmn@@hmb@fg %dr%h é’é’ﬁf'ﬁﬁ@ H9R 398a39¢-294Y opat hi ¢
I th

3OO S5 eripE e el Rp AT Ssioh N bot o BcA By Y 'ag.

Fat i gue anﬂ’harmad:@e‘rﬁgamaﬁﬁr)re‘r&mﬁ‘lﬁBG})é’emﬁecbla)ﬁ @t ahssociated with

Lo R AL A R

mul tiple SFhﬁ‘fr@S 096 (M), 5IFE2ES 8h@Neurs; FeePahaPragyDruY Re&l fdospask -
schedul es. Psychiatric dlsorders i ncl ude, for exanple, schizophrenia

(Schl i cker 10E165a4g nefarencas. Clteﬂléwyﬂl)s@hﬁ%%*@o%qr@%'swalﬁordﬁfaﬁﬁﬁco| 1996,

- 353, 2 2 . ers, manic disorders, depression (Lanbert],
C. et %19 Eégnﬁa”ﬁﬁ%'dr)%a%%l‘%%%s 123(7), 1331-1336; Perez-Garcia, C. et

al . . Psychophar@ledmde@gmludmm@xam&, PatYNn $|Al<r$e$s$eertl93t(@cludlng et al.

Tobn, 5. VB0 0 oeihos LGS0, PRb ARl BroRbusbhe I B S s

di sor der, anldhéu(hwa:tsmt*rgseagmtﬂzg H!S’)emﬁgrdnepnélﬁbgeﬁib Irlantthaworg@ating ncl ude,
for exanple notign sjckness, verti i ncl udi ng ertigo and benign

ot oxe ™\ Bisorarss Meshidenan. atals iy Revongd ae0. pd 3p6LHbean, o)

Ph t
i sordtds REah s Buse A, ma L oo g R G TR ™ beei 1y

15 subst anesd ayagelaticdisoisiess (enp veasuar digeoetdiop and.rgtinitiest | ess | eg
f)étnld;\?trr:a)s plg%]entgéﬁg rel ated disorders (e.g. macul ar degeneration and

Said methods of treatlng and preventing comprise the step of .
administering to a mammal suffering therefrom an effective amount of at least -

| 20 one compound of the present invention. -

The present invention also contemplates a method of treating or
preventlng a histamine- medlated disease or condition with a combination
therapy for the treatment of allergic rhinitis, nasal congestion, and allergic
congestion, comprising: a) administering an effective amount of at least one

25 compound of the present invention, and b) administering an effective amount
of one or more histamine H; 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

30 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
14 |




pi gnentosis). Said nethods of treating and preventing conprise the step of
admnistering to a mammal suffering therefroman effective anount of at

| east 20 one conpound of the present invention. The present invention al so
cont enpl awas2087/0m430d of treating or preventing a hi spemnismedmsasat ed

di sease or condition with a conbination therapy for the treatnent of

allergic rhinitis estion C _congesti conpri sing:
) adni ni stERETERIER e Aot Bhotite. SiRate rBL&iansE ae Bulbiima of t ne
present i n\iidkelincRide: Welr@vd Bedtain RYuBtake irftfsitdry ES8RIYEerohinene or nore
hi stam ne H, or H2 antagonists. Suitable histam ne H_  antagoni sts include:

| orati di ne WmTWUPMI'm‘%Q@ nesagreparinesupigke ‘nhmg‘fseﬁhﬂ@'ﬂfe
(ALLEG?ATMsefHMVé: §hh){r§6ﬁlbn g%wg%reggﬁgpgbgﬁf rﬂlhtdl@’ Bbjiae, al so

cont enpl at es ating or | stam ne- nedi at ed
di seasebor Rarmillanmmwleh ohnemmbammmttenre mptakap;ockers intlede floaxetioat of

depr essi on ord hr eni 4 ni stering
an effecti JB@W O§erﬁgﬁneeg@_%@£ @fﬁi@eéf} %@h Nﬁ 'gjs%ﬁitryrog(%ﬁt i on, and
b) admi nisteri nQh@rpreéémqmemoﬁmrﬁontémaa@scd migEhicRl df‘kré@ngQﬁ?/ 035425

PCT/ US2006/ 035877 neurotransm tter re-uptake blockers. Suitable

neur ot r ans rreYesttingea histasmie-madiaird disease pueenditien wilhiacomBRIPdihi n r e- upt ake
hi bi
In(r)]r ; dlr te(rjlre? éé%ﬁ%ﬁg%rthéqfe%thﬁagﬁf H&?&o@%ﬁs@e%e'sgﬁﬁ ﬁﬂ%@eéﬁﬁ%&' S%

ors hon ' Ve serotonin-, ‘dopam ne-
or nor dpi neﬁdthemmersehsﬂasakmprad;aldm adtestiorbdéfinitt disardars, &4Gnglated famgue,

neur ot ransmt upt ake .bl ockers.incl ude f| Uox etli

Sertral  no RoobEbeSiReHE BdeigRety R AI oL K PP PR The
present i nwgBbtigiedaNisD ceebts PRlsy Age-relared fmdn@nfy ddcﬂﬁéhd@pethld)r eventing a

hi st am ne- nedi at ed di sea?e or condition wt at.i on theraaPy for the

treat nent SPTHKNACREIRY 88§§’F'§'89d§§/?¢'ﬁﬁ"%t?@@%?ﬁ€§ Chysoapounyef at

Al zhei mer’ oKt PRIBDIMPBMIST IO Presht iBEALRA, 484 b?h&rrfﬂ*hﬁ@ﬁﬁ&%ﬁ’efﬂg&hfed at ed
fatigue,  post-anesthesi a groggi ness, cogni tive npai rment’ schi zophr eni'a,

spast|d|5tyana@&fﬁ®|fmcl§lﬁfwlth cerebral pal sy, age-rel ated nenmory decline,

i di opathic so
ef fective anourrrtwéﬁ %T eﬁ{bggﬁﬁ%rﬁ,:tﬂg@%%Wgﬂﬁ?%gbglgﬂ'@%gtaﬁb%ﬁ?g%ﬁ and b)
adm ni st er itregtiag oebfeamltmg a histamine-mediated disease or condition with a

combination therapy comprising: a)administering, an effective amount of at

) least one compound of the present invention, and b) administering an effective
20 amount of topiramate (Topamax). In particular, such methods are useful for
the treatment of obesity. Preferably, the combination method employs doses
of topiramate in the range of about 20 to 300 mg per dose.
Compounds of the present invention may be administered in
pharmaceutical compositions to treat patients (humans and other mammals)
25  with disorders mediated by the Hs 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
30 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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15 amount of nodafinil. In another enbodi nent, the present invention
contenplates a nethod of treating or preventing a histam ne-nedi ated
di sease or condition with a conbination therapy conprising: a)

adni ni Ster’ﬂ)&‘?’}@)stfﬁf ective anount of at |east one conpeppshiRiosidre present

I nvention adm ni stering an effective 20 anount of topiranate
(Topamax). In particular, such nethods are useful for the treatnent of
obesity. Pcempositibys cambe @oeprrad Using copvéniiwnehphasmaceotied) excipientdi ramat e i n

the range ent -
nventt on Abg 2 uArnbdediaEs BRI ose RRAH e Sdrife TR | oa
patients (losagesfonms. o ibeanticpateelthat thé somipobnds sbm@ensermbdlwhemb by the H3
receptor. agus, t he | nvent ion fe tureafH har naceut i cal nggm tions

cont ai ni ng 2dgYnisierRy by,pal.RAtBRIgHR: 16Ft ipaleQEAGUIaK rr%‘é?ﬁ’ Yand a
phar macgut j; |ét36naqfr§[9§u%tﬂbﬁs ﬁ?&fy"dl@d be ﬁeﬁgﬁ'&?fd GiveRIN réléﬁ%e dfer@nt ion may

further include at | east one ot'her therapeutic agent such H,
ant agoni st acti@SRpedierdpiTherpreparaten maydfe inithe {aray olctables, e:;apaule@nbl nation 30

e o R R s el Ak bR ATbErh BBk 9 o 1o
cor hOOIStOf pvaja_?ﬁtém o Qedliﬁlgﬂ&’ ey &%?805425 EC?FUS uls}eggdé{gw

Compos! t | oRY T epBUS MRESIPB 8" [RHisab SUBIT I OGN BRI RPN O Takct pi ent s
and COﬂ’gOUI&@h{wsﬁﬁfd‘ml ques known to those skilled in the art of preparing

dosage forms. It is antici pated that the conpounds of the invention can be
admi ni stered by Fer afal againisiration thermmunds@éiﬂtaamve@tﬂorb@anaeprqytﬂeéls or by

5 inhal ati gn, efB 8% TaYsies brag dﬁu an sifh V&t Stils ease of the
ofif & Bt e Bhsion.

active ingredi prepar on may orm of 1 S, capsules,
sachet s, wTabists tuxn\mtdaﬂrm;;e rgayammllme thé aztmgegredpmmdmxed faith reconsti tution,
liquid preparations, or su%smorles

B SRR AR RHBRRS LS BRR 5h S5 THER oo BB os mor e

preferagl y aggnl Bindinglagehié, Niilsridadhg @gentgogwméhmﬂ@@entssﬂaacsrlr@n t he
conpounds o the inventlion can be provi d in t formof tablets or

capsul es, GOCHS: gOleUNYAPBNS aBFhresIMatives. Sudpklgdnes fillers include sodium
and calcium carbonate, sodium and calcium phosphate, \lactose,_starch,ksugar,

glucose, methyl cellulose, magnesium stearate, mannitol, sorbitol, and the like;
typical liquid oral excipients include ethanol, glycerol, water and the like.
20  Starch, polyvinyl-pyrrolidone, sodium starch glycolate, microcrystalline
. cellulose, and alginic acid are suitable dyisintegratirig agents. Binding agents
méy include starch and gelatin. The Iubricaﬁng agéht, if present, will generally
be magnesium stearate, stearic acid or talc. If desired, the tablets may be-
coated with a material such as glyceryl monostearate or glyceryl distearate to
25  delay absorption in the gastrointestinal tract, or may be coated with an enteric
coating. Capsules for oral use include hard gelatin caps'ulres in which the
active ingredient is mixed with a solid, semi-solid, or liquid diluent, énd sdft
gelatin capsules wherein the active ingredient is mixed with wate’f, an oil such
as peanut oil or olive oil, liquid paraffin, a mixture 6f ano and di-glycerides of
30 short chain fatty acids, polyethylene glycol 400, or propylene glycol.
Liquids for oral administration may be suspensions, solutions, emuTsions
"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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‘Tablets for oral use may include the active ingredient mixed with
phar maceutical | y acceptabl e exci pients such as inert diluents,
di sintegrating 15 agents, binding agents, lubricating agents, sweetening

agents, flayofhRskf0ents, coloring agents and preserVvagirXRsoosHssiabl e
inert fillers include sodium and cal cium carbonate, sodium and cal ci um

phosphate, |actose, starch, sugar, glucose, nethyl cellul ose, nmagnesi um
stearate, npimhtanbutlcsaﬂyiaiccmtablar&kctmmtﬂ; sueh as sygperaling agantsl (for al exci pi ent s

T yuie Bt hele R ai Sl s e e BBE st al 1 ne

cel I ul ose, wuio@emmenumedcaxb@x;aﬁemwbém|@bes alirsigA slearatgesel and Biendi ng
agents may include starch and gelatin. The |ubricating agent, if present,

w | | gener alike); NakeagrapMs Yehiees; wgmleclug@ ells {fer exaraplsr almand oiler desi r ed,
the tablet | t
ceoryl® o R GRSLEMH, ooReRBLRELE LN iRoRs BB Yrodaabgeil © o

gl yceryl disteara e gastrol Atestinal tract, or
may be coat(éd'wanhpla,rmeﬂwbori propyjqahyd'fgxyb@apeatbex sbdic acmiD welting ncl ude hard

gelatin capsul ve ipgredient is. mxed with a solid,
seni-solid,?2 ‘frh lﬂcﬂn'gngnd iﬁ %C%tdt ﬂg/go&ngtqrrqoLo lb‘&ﬁq%'t%er ei n the
active ingr edl enthe Sorfipa@ttisvaftihis \Waleition m)mléo sycaldmnmstep@@byhomdralor olive
oil, liquid paraffl n, a mxture of nono and gh%cerl des of 30 short chain

fatty aci dslousRs yER %W@n@lwwﬁyb@dorwatﬁﬂéwe agmjisiratian @@ ds for or al
adi Ni Sfg at & GpourybFch paRTSaPHSe, ifdlding MiteRitd. SRiifusdllarsyr ups or fay

be presented as a dry product for reconstitution With water or _other
sui t abl e veintrapertonedlopiesucetancoup osutes,dhe compsuods pf thei ldvemigancmiht ain 16 WD

e L monay A LA BB Bier B IR RS K 3RS PR EIeRUR e "
o el o 9 Spppriale anmdm'wkd’”hQ??n"t%ﬂgﬁﬁﬁiwmlwﬁﬁ?ﬁh ' nel ude
ST T o chdfmatis veltlasiRclte Bupods SEblb ara on g aoauIm ShRNdE TRy oae

gl ycol , 12t higrmaviPBebradennat ﬁrunxtRfd%é%r\h%hé’r?ﬁs aﬁp@‘esedﬁad]%&abf@t hyl or
propyl p- hydroxybenzoate or sorbic acid); wetting ents such as |ecithin;

and, if neeiiggtion daviees.rg nutti-dese farmg sesgb ratssnalsrfr@rrbw buhel eppropriaies
oy oo, TR R0 RS T S ol Rleork QiR sl Gy creg | o
par ent er al tesEreparecinitjectable formutations ,Anontﬂe"ranmma:uﬁ administration of the
' " compounds of the invention may utilize a patch formulation to affect
20  transdermal delivery. The compounds of this invention may also be
| administered by inhalation, via the nasal or oral routes using a spray
formulation consisting of the cOmpound of the invention and a suitable carrier.
~ Methods are known in the art for determining effective doses for
thérapeutic (treatment) and prophylactic (preventative) purposes for the
25 pharmaceutical compositions or the drug combinations of the present ,
invention, whether or not forhulated in the same composition. The specific
dosag‘e. 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
30 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, énimal, or human that
is being sought by a researcher, veterinarian, medical doctor, or other clinician,
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I ntraperitoneal, or subcutaneous routes, the conpounds of the invention
wll generally be provided in sterile aqueous sol utions or suspensions,
buffered to an appropriate pH and isotonicity or in parenterally

-~ accept abl gy@®hdy70334st abl e  aqueous vehicl es include R npef/us086ds88on. and
i sotoni ¢ sodium chloride. Such 15 forns will be presented in unit dose form:
such as anpul es or disposable injection devices, in nulti-dose fornms such
as vial s frdnchvnchidestadedpiioropl thatsymplerse ofithe diseadet ordtisarder lgingn a solid

f - ; . I Nj
for mul at | o St el egnuegl SfRerr PabreieuRo B B ki GSeEBt 71
ijn?/ention rpﬁygmsisibhmg&li@deﬂ)ﬁ, thontemh &dffeative doaé”{c&ceftl;étﬂiveramrmﬂﬁ’rm% ]

. b o he! o ' Loelbiani
hal at | on, 0 r4l ARG 8L ghot Elyeomaineion At e BsREgat Gt RS B Mo
consi st isNg FmtiR&idH 1A iHHbIRSin ENRubjER 8 bRSLt R Broyrésdiémbl & dfdrddrals Met hods

are known in the art for determnihg effective doses for therapeutic
(t r eat ment )beingiseualp by laaesearcien, ¥otennatian,anegical siostos, eroethenelinician,

phar maceut i,gal 0Sd il . e ' i f ,
nventi on, (RGP i Fsfiaet Wmabidtect ATREATK! F SBné ROIAREY Loy i
](cjosage Ievehemmamd ninecH{ ecepioy. mﬁhddSLdfawOrmmatigntthWaby irmtﬂa.;mdmd co-on a nunbe'][ of
actors, incjuding.severity of the condition bei treated, the route o
i i st r aNSHIARE! # Sbia rmURHOR RaN R E BrtNelAgets: sentaHy
therapqut i GopferApsRAEsSs administltibl ©f T8 thall onéfdr@gldtivh; ampunt” refers to
t hat anmount of each active conpound or pharnaceutical agent, alone or in

conbi nat i oradminisgtratipn ef e orrRerenaive @igeals seraraly doimaiateSsponse in a tissue

system ani mal , o ° ' Wafs) ﬁm : :

veterinarian, néﬁ'%ggﬁ&ggtgttdgﬁét tg%%gpﬁgpg% Ini Q%ra%ﬁﬁ&%%%%gbglfmﬁ

PCT( US2006/di388&t as dividedh dosed) wdlkbe il theviaage 0r01ab 1008 rag ppt dap, mbret he

di sease or disqrder i treated. For prophyl acti u ses (i.e., ‘

or event i ng GHEM P {FhgSh me R By and moRb Rty TEi 30 R eB0 S 86951 ne term

"ef f ectiisve EgREssedlas @ddagelpey ndbBER veidhtf £fypical Qoddatll R BXHHcte toeach

active conpound or pharnaceutical agent, alone or in 5 conbination, that

i nhi bits i rPebelimspa®0ddemefgandotd madyr esrecrlvdictyeen - dag/kgsandhéi ng

sought by egh t il | ABg ~other clinician,

Che del ayi rioRp e it oIkl Bl 0 gt%gﬁg/ﬂgtaﬂﬁgaﬁnqﬂﬁﬁ part, by the

modul ation of  tRrefeally.coraldoses rargefionrabaut OHiSde 2810 roghgi daityi, takenher apy

i ncl ude “%in1to4 separate doses. Some compounds of the invention may be orally '

20 dosed in the range of about 0.05 to about 50 mg/kg daily, others may be dosed -
at 0.05 to about 20 mg/kg daily, while still others may be dosed at 0.1 to abQu’t |
10 mg/kg daily. Infusion doses can range from about 1 to 1000 ug/kg/min of -
inhibitor, admixed with a pharmaceutical carrier over a period ranging from
several minutes to several days. For_ topical administration compounds of the

25 present invention may be mixed with a pharmaceutical carrier at a

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

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

30 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. Howevér,
those methods are deemed to be within the scope of this invention.
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adm nistration of a single fornmulation containing all active agents;
essentially 10 contenporaneous adm ni stration of nore than one fornul ation;
and admnistration of two or nore active agents separately fornulated. It
is antici weo =d7/0358d5 t he daily dose (whet her adm ni st er BAT/HS2086/6%87Fl e dose
or as divided doses) will be in the range 0.01 to 1000 ng per day, nore
usually from1 to 500 ng per day, and nost usually from 10 to 200 ng per
day. 15 Expressed as dosage per unit body weight, a typical dose will be
expect ed t achdfiicREEX@APIcS - PdWatan/ kg and 15 ny/ kg, especi ally between.0.01
ng/ kg and 7 ng/kg, and nost especially between 0.15 ng/k and 2.5 ng/ kg.
Preferably, oralMegseRectrarreobinethemanAaisnt seriesd 1@19”%\4 UpNd y, -taken

tosed 1 n 1 KA giaiay PRt ATS) EPHRRABESICR of R ibosraRELT! L 20

dosed & ONOdearomapoetic r26omayiced NMAR) specikhivere ybtalmedaolrnar&ruhenymbdeldos ed at

o kol mi n_ofoPXAe GRS 0 {oPil= o RE PRERR GABAR A PRLFOBHler o peri oo

rangi ng frorhe fpmat af thel 'PLINIIR dAa DRV B! cHaltical Bt mcmncad)wﬁﬁmdmfst ration
corrpounds of the 25 present invention K’ be mixed with a ghar maceut i cal
a

carrier at tge t%‘éﬁf&@?‘iw}sé{@i‘%lfﬁf%ﬂen%ﬁﬂﬂﬁ‘gh EQURIIBE PN &in HZug to vehicle.
Exanpl es In %"gﬁ 20 illustrate the invention, the foll ow ng exarrpl es are
i ncl uded. E ese exanples do not linmit the invention. They are only
meant ttf suggestRwersm:t hbaseolfiigipeassiue tiquid hbrqmaiegnapbyi(HH’hG}swasm lled in
the art may nd ot her t of, the I ch are .
obvi ous to Q%torﬁ“ g‘err? 1?%6@@ ﬂgﬁgﬂ? ﬁ%@egm#h % he scope
of this invegy B e Né%%%@%ﬂﬁ%%ﬁ&t&r/o%mﬂl oJaxanpl es
and Data: Mass spectra were obtained on an Agilent series 1100 MSD using
el ectrospraMidni zation (ESI) in either positive or negative nbdes as
indicated. 5 N obt ai ned on a
Bruker model DSOS PN rG | e RRORR R Lt Phs BRA LB 2 £ 00 i)
spect r otet gCambritgeSoftrarpg fCantteidylel, MMR dat a bel ow is: chemcal shift in

ppm down field of the tetranethylsilane reference (multiplicity, -coupling
constant Jin Hz, ‘ :

AN N
0
Example 1; (4-Cyclopropyl-piperazin-1-yl)-(4-morpholin-4-ylmethyl-phenyl)-

methanone.

kkm 7f©i

Step A. 4-(4- Formvl benzovl -piperazine-1-carboxvlic acxd tert-butyl ester. A

20

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), HOB (2.68 g), and DMAP (~0.020 g). After 18 h, the mixture was extracted

25  with 1 N NaOH and then with 1 N HCI. The organic layer was dried (NazS0y)
and concentrated to give the title compound (5.11 g, 78%). MS (ESI): mass
calcd. for Cy7HzoN204, 318.16; m/z found, 219.3 [(M-100)+H]". 'H NMR
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I ntegration). 10 Reversed-phase hi gh-pressure |iquid chromatography (HPLC)
was performed on a Hew ett Packard HPLC, Zorbax Eclipse XDB-C8, 5 m 4.6 X
150 mncol um, with a gradient of 1 to 99% acetonitrile/water/0.05/a TFA

over % ﬁ) gj,cal names were generated using Chenqcal%gill,ﬁﬁr@stﬁo 2 15
(Canbri dg 07T0 rp, Canbridge, MY. N 00 O Exanple 1;

4- Cycl L-yl)- (4. | et hyl - ph th .
O QA | HEDOTAD. 0% 6 GHIAY S (140 A AdHH I =8 bR BRE-D EZar boy! | ¢

acid tert- Qh’%h e§§§r33 mSéﬁ m@t%‘q{) 4- car boxybenzal dehyde (3.10 g) in

CH2Cl 2 was ea 'ed” " séqu n’tl | perazi ne-1-carboxylic acid
tert-butyl ete|0(369) EDC(3 86 gg), HOBt (2.68g), and DVAP (-0.020 g).
After 18 h/ig?efuu'h ,arjted 25 with 1 N NaOH and then with 1 N
HCl. The orga r| (Na2SO4) and concentrated to-give the
title conpound. cEESI) mass. cal cd. for C17H22N204,
318.16; mz found 21903 [(Ml 00) +H +. 1H NVR 19 WD 2007/ 035425

PCT/ U52006/ 035877 (CDCl 3) _S 8 2, 2H). "7 54
(d, J = 8 Bter ohin-d-yi s 25088 ol 5
bt d et @&,@Eﬁ— d\’t‘i’ﬁo‘?ﬂ&'s% -{bn‘ﬁkm‘?eg&\sw e yoT ABialeRaT DOXyl i C

4- (4-f or nylbubgezizy (2 Oalgt)em awitimeendl {100 hbxwbs dreatacb\NlttrethOfphnjmgl(4 &dt)er (2.06
9) o ™" O T 185 o FEBLTEYALE T PRIl BB ()34
diluted with satd. aq. NaHCOg3 and extracted with CH;Clz. The organic Iayer ‘
- was dried (NazSO,) and concentrated. The residue was pUriﬁed by col‘umn
10 chromatography (SiO;) to give the title compound (1 22 g, 48%). MS (ESI):
. mass calcd. for C21Ha1N304, 389.23; m/z found, 390.4 [M+H]". H NMR
(CDCls): 7.39-7.33 (m, 4H), 3.75-3.66 (m, 6H), 3.50 (s, 2H), 3.51-3.33 (m, 6H),
2.45-2.41 (m, 4H), 1.46 (s, 9H). ' -

AN m@A

- 15  Step C. (4-Morpholin-4-yimethyl-phenyl}-piperazin-1-yl-methanone. A solution

of 4-(4-morpholin-4-yimethyl-benzoyl)-piperazine-1-carboxylic acid‘tert-bu'tyl :
ester (1.163 g) in CHxCl, (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 'dilutéd with satd. aq. NaHCO; and extracted with

20 CHyCl. The organic layer was dried (Na;SO,4) and concentrated. The residue

" was purified by column chromatography (SiO») to give the title compound
(0.255 g, 30%). MS (ESI): mass calcd. for C16H23N305, 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).

25 Step D. A solution of (4-morpholin-4-yimethyl-phenyl)-piperazin-1-yi-
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 NaBHaCN
(~400 mg). The mixfure was heated at 60 °C for 18 h, and then was cooled to
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diluted with satd. ag. NaHCO3 and extracted with CH2Cl 2: The organic | ayer
was dried (Na2SO4) and concentrated. The residue was purified by colum 10
chromat ography (SbQ2) to give the title conmpound (1.22 g, 48%. MS (ESI):
mass cal cayoherssdddiSIN3O4, 389.23; mfz found, 390.4 [ beilus200d/b3sR9YR
(ebCl3): 7.39-7.33 (m 4H), 3,75-3.66 (m 6H), 3.50 (s, 2H), 3.51-3.33 (m
6H), 2.45-2.41 (m 4H), 1.46 (s, 9H). HN---) N~ ~NOO O 15 Step C

( 4- Mor phol irhant wnventraiedphﬁwlte)slqmepmmlul'ed withvl -Nrbladhend exisactetiut i on  of

ester (1 1045 e b it ToEE YaRabet Pttt anf RO G0 T The 7t e; 50"
mn, addi tregiagé wakDutifiedrby Lolasn asidartogrash leo;smmtgweeth\eamestl rred for a
further 2 h. Terianture was dil ut ed vvlth ed with satd. aqg. NaHCO3

and ext r actGOaPAUDE @5@9(:%% TIMS Grefiirmass “a%}@ QRS sklerNePz RES854) and
concent gat G, 3R @@élﬂw IgNMH égp@gyw % ééé )c8remmEeGaBhy, (S C2) to

give the title corpoun mass cal
C16H23N302,3.2B(s, 281), 3m4—3f321(mh 2Hmc7442 B, 2H), %WQ EDeH3)2.45-2440 7. 35 (m

4H) s e 2517%H .68z G >fa) D06l (m? 2P, CaBd.ddNm Ay, 2 49-2-42 (m
(4 nDrpholln 4- ylnethyl phenyl) - pi perazi n- 1-yl - nethanone (0.128 g) in

met hanol (7.5 nL) was reateﬂ w th (1-ethoxy- \
cycl opr opoWBef'ﬂ%tiVﬁlﬂrﬁWr%PPQ EX?TP? hL), acetic, acid (.0.2 nL), and

NaBH3CN (-400 ng). The mi xture was heated at 60 C for 18 h, and then was
cooled to 2%07/ 035425 PCT/ US2006/ 035877 it and concentrated. The
resi due was diluted witth 1 N NaCH and extracted w th' CH2Cl2. The organic
| ayer was drie and concentrated. The residue was purified by
col um g,)hromat ograpgy (1SiQ2) to give the title conpound (0.0548 g, 38%.

VS (ESI) mass cal cd for C19H27N302, 329.21; 5 miz found, 330.4 [MtH -. 1H
NI\/R (CDCl 3)Ste drcyclopropypiggrazine-egrboxdata Adnixipeg of Brina- 3. 32 (m

2.74- . 1.66-1.62
(m 1H, gj@é pgj@ﬁﬁﬁaq r%_?&yéatéi?%é%%?)ra %l—i; a:(l fﬁ_'Fa{gbve F}r eparation of
Exanpl e 1. methanol (500 mL), [(1 ethoxycyclopropyl)oxy]tnmethy|3|lane (161 mL),
“NaBHsCN (38 0 g) and acetic acid (837 mL) was heated at 60 °C for 5 h. The
15 mixture was cooled to i, treated with water (30 mL) and stirred for 5 min. The

. mixture was then treated with 1 N NaOH (130 mL) and was further stirred for
15 min. The mixture was concentrated, and the‘remaining aqueous solution
was extracted with CHzCl> (500 mL). The organic layer was washed with 1 N
NaOH (500 mL). The combined aqueous layers were extracted with CHxCl,

20 (150 mL). The combined organic layers were washed with brine (400 mL),

dried (Na2SQ,), and concentrated to give the title compound as a white solid
(92 g, 100%). MS (ESI): mass caled. for C12H22N20», 226.17; m/z found, 227.2
IM+H*]. 'H NMR (400 MHz, CDClg): 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 -

L
| 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 -
21



ON O 10 O Step A tert-Butyl 4-cycl opropyl pi perazi ne-1-carboxylate. A

m xture of tert- butyl piperazine-1-carboxylate (75.0 g), tetrahydrofuran
(THF) (500 niL), rmethanol (500 m), :

[ (1- et hoxyeymbepuspy!l ) oxy]trinethyl silane (161 ni), REBHSIUM/Q33®7O g), and
acetic acid (37 mM-) was heated at 60 C for 5 h. The 15 :mixture was cool ed

to it at and t|rre n. The mxture was
t hen treaﬁ’é"rﬁ%‘ \/\1{% (ﬁll?%%-lg %:%eq&vaf CQR d\}i%g ?rLli‘retothE’? SE?P??%@“ P8P 15 nin.
The m Xth(ﬁlUY&ﬁwWﬁéﬁﬁersé(%@'mLa)%dt\b@s é@l@dwm°@qffﬁ@ll§smmhgﬂsd)lm1 was
extracted with CH2Cl 2 (500 nlL). The organic |ayer was washed with 1 N NaCH

(500 ). mc@@mdmllaqmw@shaw@ hpeesandieddogiventierilel 2 20 (150
m.). Th dried
(I\l?al2804)e C% conce 886@’0?785(\;/,6 tﬁev@gqﬁgl ‘é"t)ﬁa@(s)%%lgﬂefcfr@wnmg) sol |r|ole (92
g, 1009 . NB.(EShk: fomdss12(7a0 EMH-HT]D Hanr\m:{awwz DRO)1F.65 iz, eubhd, 227.2

o, ), Heodd! GLL v 55 s gobt odet $= 5 1 P ORES: 0”36 (i

4H) . ON ;_ﬂlr}Cb bis P B. 1- Cycl opropyl pi perazi ne di hvdrochl oride. A

sol ution of tert utyI 4- cyclopropylplpera2|ne 1-carboxylate (92 g) in

1, 4-di oxan (200 m -) vvas treated with. HCI (4 Min 1, 4-di oxane, 500 nl-)
over 10 m ' mai g the tenperature below 40 C. ‘After the
addi ti on was qurr/q\Ilet he m xture was 21 WO 2007/ 035425 PCT/ 1152006/ 035877
heated at 45 C and then was cooled to rt. The thick suspension was
diluted with hexanes (400 m-) and was cooled to 10 C. The resultlng solid
was col | ected mashed th d drled ve'the
title conpeds % 5 ~°: =N ﬁ‘e@% %é for
tC7 H§4N§3 7544&%y18enzﬂ|@ aénatemia, g}ZtZ)m%r{el\(sbB}nLJlNi Nﬂ&ﬁlétﬁﬂﬂ)rmumudétvz ?) ;2 3. 258( br
, J= uinte = b.

Hz, 1 H), @ME (@ng, er.éuongl @'QOI’QC!ﬁ (3§4Q]L9wa@ heated at(60 °('9for2hand :

then was cooled to 5 °C. In a separate flask, a 5 °C mixture of NaOH (50.7 g),

- water (650 mL), and toluene (150 mL) was treated with 1-cyclopropyl-
piperazine dihydrochloride (70.0 g) in portions while the temperature was
15 maintained below 10 °C. After the addition was complete, the mixture was
cooled to 5 °C and treated with the crude acyi chloride solution prepared as
above at a rate such that the temperature did not exceed 10 °C. After the
addition was complete, the mixture was allowed to warm to rt and was stirred
overnight. The biphasic mixture was basified to pH ~10 with 1 N NaOH (300
20 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 (Na2S0O,), 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 CrsHigN2Oz, 258.14; m/z found, 258.9 [M+H']. 'H NMR (400 MHz, CDCls):
25 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 V(br s, 2H).
' Step D. (4-Cyclopropyl-piperazin-1-vyl)-(4-morpholin-4-yimethyl-phenyi)-

. methanone. To a solution of 4-(4-cyclopropyl-piperazine-1-carbonyl)-
30 benzaldehyde (56.0 g) in 1,2-dichloroethane (550 mL) was added morpholing
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NT H I,NO Step C 4-(4-Cyclopropvl-piperazine-|-carbonyl)-benzal dehvde.
A mxture of 10 4-fornyl-benzoic acid (54.4 g), toluene (500 ni),

N, N- di et hyl f ormam de (DVF) (3.6 nlL), and thionyl chloride (30.4 m-) was
heat ed at %0 2007085422 h and then was cooled to 5 C. | n prraspaxatk7f | ask, a
5 C mixture of NaCOH (50.7 g), water (550 nL), and toluene (150 m-) was
treated with 1 -cycl opropyl - piperazine di hydrochloride (70.0 g) in
portions wi87.8 mh)edmewpﬁ@rca@uﬁénmghﬁanmramsmlewbﬂoow agd wast er t he

addi 70N W FOIRLE NG AR (Sl ), MEBHGHAANEP1 H0 A AIpnbE 83 b i (0 the

crude acy n prep Ove at a rate such’that the
t enper at ur enigivte nals,warreedd ri @nf.a wateebathheas astt toi keepvihs teroppiatare, t he

1 Xt |1 t t t d ht.. The bi ph
Tt e vabehBPEE, et IRT. Yirds (60 ML Ao D e BeTE ORI W5er & oy &
separat d_sags LR BB PN RIINIPS! SiHAll @fiblrts ofidd AP, GAE0 . x 2).

The conbin organi c | ayers were wash th brine (200 m.), dried

(Na2sSO™4) , amutut@merttaszileédopbl ot O/ with HeN Nth!e (456rmpbLiard the midtere was | ow

e s onn s 18,0 1 e e o iy M R TR 22 S L

10.1 (s, 1vl'$shea Viith { pseadbl (050 dal)8 TheHomidhd aﬂuéﬁls(law’edmrd g- 8.1 ||:|)|z
r s, 2

2 3.
1|_%6 (ddd gdfac’ffé %mﬁHec'ezzéobmij I%H) 0"%@9‘559%'0 EMGF%WF’G ¥as8ed 40 (br s,
2H). Styep Qvutr(%@@o@nﬁepuhe@( ')rhdcrdddcehﬂat@arte@iveltne%w met hyl - phenyl)

met hanone. To a sol ution of -cycl opropyl - pi per azi ne- 1- car bonﬁfbﬁlp
benzal dehy#@nMmsing ay)palﬁyqllozv ws@cpuwb@ﬁkfhg,&%)sd-lmC) RWES4 89 dwn phol i ne.

22 V0 2007 B35 BRI S2iodne RGBT (IR, [
por tions. o400 MHi, GKD(‘EI@)" 785 lbr'shéH) 3.18 mlseZH)n&GQJ(termSW del), 3. 50rt and

P ! oo IRl e i ?Eﬁ%?%khnse%%isf@i L= At 4B C by t e

addi tiqg of4 @:ﬂwdd @rmweseqf 3i7c4z, m)temsa?@w(m,zﬂh@ 420039(be s\aR).basi f i ed
to pH -10 with 450 m-) and the m xture was
CNMR (101 MHz CDCIS) 170.6, 140.0, 135.1, 129.5,127.5, 67.4, 63.4,

54.0, 38.7, 6.3.

RS w/©” -~

20 Example 1A; 4 Cyclopropyl piperazin- 1-yl) (4- morpholln-4 ylmethyl-phenyl)-
methanone dihydrochloride.
A solution of (4-cyClopropyI-piperazin-1 -yI)—(4-morphoIin-4-yImethyl-phényl)- .
methanone (68.0 g) in ethanol (400 mL) was heated to 60 °C and treated with
| conc. HCI (37.8 mL) drop’wiée over 40 min. A precipitaie started to form after
25  ~20 mL of HCI had been added. After 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 9, 68%). HPLC: Ry =4.30
min. MS (ESI): mass calcd. for C1gH27N305, 329.21; m/z found, 330.0 [M+H"].
30 ‘1H NMR (400 MHz, D,0O): 7.64 (pseudo d, J= 8.3 Hz, 2H), 7.58 (pseudo d, J=
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stirred for 10 mn. The |layers were separated, and the organic |ayer was
washed with 1 N NaCH (150 nL). The conbi ned aqueous |ayers were extracted
with CH2ClI 2 (200 nlL). The conbined organic | ayers were washed 10 with brine

(200 m), wiob@doisiis?2SO4), and concentrated to give theperigk®osergpound as
pal e yell ow viscous oil (68.0 g, 95%. HPLC. RT = 4.39 min. M5 (ESI): nmass
cal cd. for CL9H27N302, 329.21; niz found, 330.2 tMrH ]. 1H NVR (400 MHz,
CDCI 3) : 7. 353 Hay 2H), 44 (bras, 28i)(420-8, 1), 16H)69.86t(ddd~J 4.1 .246.6 48, 3. 50

(G 20 St g e A O i B, B, o (0" ¢ 2

0.42-0.39 (190.5;,128H),.64.0,%0. 3R €, 5214, ¥z7, 44 1R).7, 478, 59140. 0, 135. 11295,
127.5, 67.4, 63.4, 54.0, 38.7, 6.3. N N~ 2HCI O 20 Exanpl e 1A

(4- Cycl opropyl - pi perazi n-1-yl)-(4-norpholin-4-yl net hyl - phenyl ) - net hanone
di hydrac I rﬁ 1B (4 P in-1-y])-(4-morpholin-4-yimethyl-phenyl)-

(4-cycl oprop Fg?peré @XHfobFHbyP I -emrrg}nphgpl n- rﬂ r3’/3I ﬁlén h)y mghgnelﬁnwmet hanone
(68.0 g) i nmethanong cu(cram)saﬂ.) was heated to 60 C and treated with conc, HC

R i I e R T T

suspensi on metparb|0.4269| ¢A5tramaf) ardeitfit adidn(0.2B1ey,SI46 fhnwuswagl lected by
filtration, washed with et hanol and dried at 50 C Oveggorgogel n a vacuum

oven to prifyiedevithmathanal (vEhmbindhe aiguisyes heateddmn nwﬁ)f HPIaC
= 4
330 0 [ﬁHeiﬁdqggﬁ?ﬁﬁﬁﬁg)ati%rg?ﬁe ?@éﬁﬁ\g}&ﬂ&agﬁuﬂﬁm% eﬁ%?a@é'taterqﬁd OEDn

seudo d,
7.58 (pseudbe gphd]matamlmtzmmwgaemwmejsmoammdth@ClHatez$aI12H) 4.44

(brs, 2H), §17%§#§10(m 16H), 2.88 (ddd, J= 11.2, 6.6, 4.8 Hz, 1 H),
1.03-0. 98 ( 73C NMR (101 MHz, D20): 172.1, 135.3, 132.2, 130.9,

128.0, 64.0, 60.5, 52.6, 52. 4 51.7, 44.8, 39.7, 39.5, 3.9..5 Exarrple 1 B;
((:i4t gf'fﬁ;ﬁfy' ql oG aZ%oqﬂds in )Exgmprgrzog(\)fvelrg p?'er}lalrggt hi}ﬁb‘nﬁ)gtﬁggf ) - - met hanone
(4-cyclgpr Cb‘?\‘é\ddbluﬁ% %é’é’des)éhbe& ﬂTtﬂBrp?&@dlrgg é’xéfﬁﬁf@é Hwith ﬂiéeébﬁrbpnd@t hanone

(0.476 g, 1. nmol ) citric acid
substltuent changes

Example 2; (4 Cyclopropyl-piperazin-1-yi)-[4- (4-ﬂuoro -piperidin- 1-y|methy|)
phenyl]-methanone. ‘

20 MS (ESI): mass calcd. for CooHgsFN3O, 345.22; m/z found, 3464[M+H+] H
NMR (400 MHz, CDCla).‘7.39-7.33 (m, 4H), 4.78-4.58 (m, 1H),‘3.82-3‘.6,6 (m,
2H), 3.51 (s, 2H), 3.46-3.33 (m, 2H), 2.77-2.49 (m, 6H), 2.43-2.32 (m, 2H),
1.97-1.82 (m, 4H), 1.68-1.63 (m, 1H), 0.52-0.38 (m, 4H). . o

25 Example 2B; (4-Cyclopropyl-piperazin41 -yl)-[4-(4-fluoro-piperidin-1-ylmethyl)-
phenyl}-methanone citrate salt.

ReSoae
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diluted with nethanol (-10 nlL). The m xture was heated until honogeneous 10
and then concentrated. The resulting oil was triturated with ethyl acetate
and the solid material that forned was dried under vacuumto yield the
citrate sak$ 2000035480 g). The conpounds in Exanpl es 2-4pagiSdat/eRgfed usi ng
met hods 15 anal ogous to those descri bed in the preceding exanples, with the
appropriate substituent chan ~N 11 aF O Exanple 2;

(4- Cycl opr opxample B (4Lyaloprap p[merqzm ﬁ’ryt)dﬂdhQmphf@llrh4-l/1'9$ﬂw|mﬂﬂﬂyl)

phenyl ] - rretlﬂg §P 20 M5 (ESI): mass calcd. for C20H28FN30, 345.22; niz
found, 346 F%ﬂ T 1H NWVR (400 MHz, CDCI3): 7.39-7.33 (m 4H), 4.78-4.58
(m 1 H, 3VBIEBIBMdssicalddor CeBiNeSS, 345.193mABioBNA3346M2H)], 'B. 77- 2. 49

gm5265|) 38 (ﬂ\\”ﬁé“%i\ém&éﬁﬁ% %E% cri (?n 4(1"? %H)S 6& S, %H% éﬂs J2HH)

(4-Cycl opr O(PEBGUZE’RM‘ZZH)F k 24- éfs[vkb\(rﬂmhg@r@r mgoo 7/ i 3 Aebnfedwh

phenyl ] - met hanone citr at

PCT/ US2006/ 359787 -0. EﬂrdeIQé'l)BQ 44-0.38 (m, 6H).

(4- Cycl opropyl - pi perazi n-1-yl ) - (4-t hi onor phol i n-4-yl et hyl - phenyl ) -

met hanone. M5 (ESI): mass calcd. for Cl9H27N3CS, 345.19; mz found, 346
[I\/H;}](. 1H EXvRple4H) (Mﬂ?yclcﬁ'r)ﬁ‘pb)&pipe?az'irﬁWIﬂZ-tﬁMﬂEfﬂholiﬁﬁD%nétmD (bm (ZED
3.53 (s 2.75-2.61 m 10 2.61-2.45 m
1. 66- [g'%‘yﬁrﬂ‘etifpyneé'"%’?e éa'ﬁ4 (m 2H), 0.44-0.38 (m 6H). Exanple 3B
(4 Q/cl opropy!l - pi perazi n-1-yl) - (4-thi onor phol'i n-4-yl met hyl -

phenyl) - met Citrate 5% y\%ﬁ%‘m 10 0 Exanpl e 4; ’
(4 Cycl opropyl ra k/ hydr oxynmet hyl - nor phol i n- 4- yI met hyl ) -p
e nyl ] m et h ‘

Example 4; (4-Cyclopropyl-piperazin-1 -yl)-[4~(2-hydroxymethyl-morpholin-4-
ylmethyl)-phenyl]-methanoné.
MS (ESI): mass calcd. for CaoHagNsOs; 359.22; m/z found, 360 [M+H*]. 'H
| NMR (400 MHz, CDCls): 7.39-7.34 (m, 4H), 3.93-3.87 (m, 1H), 3.85-3.25 (m,
15 10H), 2.75-2.45 (bm, 6H), 2.25-2.15 (m, 1H), 2.05-1.93 (m, 2H), 1.67-1.60 (m,
. 1H), 0.52-0.45 (m, 2H), 0.45-0.40 (m, 2H).

Example 4B; (4-Cyclopropyl-piperazin-1-yl)-[4-(2-hydroxymethyl-morpholin-4-
yimethyl)-phenyl]-methanone citrate salt.

20 9
OO
20 _ Y '
Comparative Example 1; (4-Isopropyl-piperazin-1-yI)-(4-,morpholin-4-ylmethyl~
phenyl)- -methanone. -
Preparatlon 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
25 were prepared as described for Examples 1A and 1B. |

Comparative Example 1A; _(4-lsopropyl-piperazin-1 -yl)-(4-morpholin-4-yimethyl-
phenyl)-methanone dihydrochloride.

25



M5 (ESI): mass calcd. for C20H29N303; 359.22; mz found, 360 [ MrH+]. 1H
NVR (400 MHz, CDCI3): 7.39-7.34 (m 4H), 3.93-3.87 (m 1 H), 3.85-3.25 (m
15 10H), 2.75-2.45 (bm 6H), 2.25-2.15 (m 1 H), 2.05-1.93 (m 2H),

1. 67- 1. 60wWonooibdss2s0. 52-0.45 (m 2H), 0.45-0.40 (m 2HcT/Exmoqusss74B;
(4-Cycl opropyl - pi perazin-1-yl)-[4-(2- hydroxynet hyl - nor phol i n- 4-

yl nmet hyl) anonpe, gitrate s ara Exanpl e
Tl sboreaveraiE ERAB PR 1S SodoRShrmeshein: TR atorg oA Jimetfy:
phenyl ) - metghengiienctiaiy @Gitratensaind anal ytical data for the title conpound
was presented 1n U S. Patent Appl. No. 10/690,115 (CQct. 21, 2003). The
corresponding salt forms 25 were prepared as described for Exanples 1A and

1 B. Conparative Exanple 1 A

(4-1sopropy i azin-4: - (4- nor phol i n-4-yl net hyl - phenyl ) - net hanone

di hydrochl ori d{z\ﬁ 07/P35 25 PCT/ US2006/ 035877 Conparative Exanple 1
B; (4-1sopropyl> -1- O(4- nor phol i n- 4-yl net hyl - phenyl) - net hanone
citrate salt. NI ~ 11 - ON OO O 5 Conparative Exanple 2;

(4-Cycl obutyl - pi perazi n-1-yl)- (4-nor phol i n-4-yl met hyl - phenyl ) - net hanone

The titbe dompantivevEsamplen?ir(deCyotabatydipiperaznt hd)-(#emogpisolidetygimdied- i n
Exanpl e 1 % gﬂ&l’t%h MBsS calcd. for C20H29N302, 343.23; mz found,. 344.4
"H

[M+H+] MY®- o 3): 7.39-7.32 (m 4H), 3.87-3.65 (m 6H), 10

3.66-3.36 (The tﬁld)ooni’pcﬁﬁldama@@pl(e@breﬁ ér@corcﬂ %%elﬁeﬁ@ds%cnﬁ’e@iﬁ-‘l- 99 (m
2H) , 1.93-1. 81 (m he correspondl ng salt forns

wer e prepaﬁ’@@ﬂi%wé\@%t(rﬁﬁadmﬁﬁﬁi C@Qﬁﬂfﬁfgso ﬂNQQ?d 34333; oy . Bt 4EXanpl e
2A; (4- I I
yl msg hqu,ghgpryy gpm@dﬁﬁﬁygr och] orl'gw %o Alr gﬁ7veé6 ™ 6“% 2B;
(4- Cycl@butdp -BigSelma AH), 2.80+3. 6@4mmer2050-Er1$- nyl&kﬁtam ‘bﬁ@t(\ly’ll, £Hhet hanone
citrate Sal1t93 1.81 (m, 2H), 1.79-1.61 (m 2H). The corresponding salt forms were

prepared as described for Examples 1A and 1B.

Comparative Example 2A; (4-Cyclobutyl-piperazin-1-yl)-(4-morpholin-4-

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

The compounds in Comparative Examples 3-6 and their correspohd'ing |
20 salt forms were prepared using methods analdgous to those described.in the
preceding examples, with the appropriate substituent changes.

geNeaet

Comparative Example 3; [4-(4-Fluoro-piperidin-1-yimethyl)-phenyl]-(4-
isopropyl-piperazin-1-yl)-methahone. | | :

25  MS (ESI): mass calcd. for CooHaoFNgO, 347.24; m/z found, 348.4 [M+H']. 'H
NMR (400 MHz, CDCls): 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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The conpounds in Conparative Exanples 3-6 and their corresponding 20 salt
fornms were prepared using nethods anal ogous to those described. in the
precedi ng exanples, with the appropriate substituent changes. F O

Conpar at i vaydexmmpdses3; [ 4- (4- Fl uor o- pi peri di n- 1-yl et hypgTaphesyssgz( 4-

i sopropyl - pi perazi n-1-yl)-methanone. 25 MS (ESI): mass calcd. for
C20H30FN30, 347.24; mz found, 348.4 [MtHL. 1H NWR (400 MHz, CDCl 3):
7.36-7.33 (m 4H), 4.75-4.59 (m 1 H), 3.84-3.71 (m 2H), 3.50 (s, 2H

3.49-3.38 ( v trg_(44 N i - (4m 8H),
90182 (1900 SRR e RO liferaly N SR e

PCT/ US2006/ 058a0YI-pimerpzintityly-mebenapecittle salt.

[ 4- (4- Fl uoro- pi peridin-1-ylnmethyl)-phenyl]-(4-

i sopropyl - pi perazi n-1-yl)-methanone. citrate salt. NI /- N~F 5

Conpar ative &anpl e 4; (4-Cyclobutyl-piperazin-1 ,
-yl)-[4-(4-f i perj | met hyl ) - phenyl ] -m et hanone. MS (ESI):
mass cal cd. for % 9.24; mz found, 360.4 [MtH ]. 1H NWR (400
MHz, CDCl3): 7.38-7. H . 77-4.60 (m 1H) 3.88-3.72 (m 10 2H),
352(5 2H), 3.51-3. 7(m2H) 280271(m1 ,263254(m2H)
2: 46- 28 2.09-2.01 (m ,  1.97-1.64 n{fol_% arative
Exarrpl e 4B; EWW@F‘%EW‘PD& ‘béfteczwc Pjrerazin4-y)-orslyarpaiperidin-t -

yIrrethyI) - %A rate salt. 15 a N ] 0 Conparative
Exampl e 5; (4- &Pgﬁ%t? |pen§aat26|n1y|)-(4th|ormrpholln 4-

yl met hyl - phei$ | &Shemlaaaoalsd 1B Ce 30l NaQre3i9. 241 o/ foema, 38004HEMNSHS, H359. 20;
e round. (maé%%zsﬁ?gl?)@’ %.@ﬂ% M 4 /725068 m, 4+8,/3.88%75 T, 45
10 2H), 8.52 (s, 2H), 8.51-3.37 (m, 2H), 2.80-2.71 (m, 1H), 2.63-2.54 (m, 2H), |
~ 2/46-2.20 (m, 6H), 2.09-2.01 (m, 2H), 1.97-1.64 (m, 8H).

Comparatlve Example 4B; (4-Cyclobutyl- plperazm 1-yl)-[4-(4-fluoro-piperidin- 1-
ylmethyl)-phenyl]-methanone citrate salt.
15

BN

' 0
Comparative Example 5; (4-Cyc|obutyi-piperazin-1 -yI)-(4-thiomorphoIih-4-
ylmethyl-phenyl)-methanone.

‘ MS (ESI): mass calcd. for CooHzgN3OS, 359.20; m/z found, 360 [M+H]. 1H

20  NMR (400 MHz, CDClg): 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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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). Conparative Exanple 513;

(4- Cycl obutyl - pi perazin-1-yl)-(4-thionorpholin-4- 25

yl met hyl - plvm\ym/emhanone citrate salt. 27 WD 2007/ 0358@HUS2006/035877

PCT/ US2006/ 035877 "~N-~1 OH,,NlL J~J ~0 O Corrpar ative Exarrpl e 6;

[ 4- ( 2- Hydr oxypet hyl m)rphol I n-4-yl nmet hyl) - phenyl]

(4-1i sopropyI%Ei;peram n-1-yl)-nethanone. M (ESI): nmss calcd:. for
C20H31N308, -6N22y nl UNMT$62°gHViFH . ' H 5 NVR (400 MHz, CDCI3);
7.38-7.34 (m 4K N3, .87 (o0 1 H), 3.87-3.35 (m 10H), 2.73 (heptet,

J=6.6 Hz, 1 H, 2.MD-2.62 (m 2H), 2.62-2.36 (bm 4H), 2.24-2.15 (m 1
H, 2.05-1.92 (bm ZM), 1.05 (d, J = 6.5 Hz, 6H). Conparative Exanple 6B;
[ 4- (2- Hydr 0GRS I -

(4-1sopr opyI pi pe{(;r?{gvzegﬁﬁﬁ‘rﬂgl:e @;Iré( ?éyt%}%ﬁ%b E%{I”wy'methY'EBT‘e%em cal
Dat a The me&isopomikpipesazied yl)omeEbaanpee 1, a cycl opropyl am ne,

o s SRk BBt el i 1

signifi Cant INMR ¢2€0 MHRICDOIg)t 7 B3sEBY €6, AHY, IVEBB7a(,VitH)E3B7r8.85 Im( i sopr opy|

Me D val £ d I ON,
el o A0H e 8 Repi s Fena e B T B SR Bl ) e
(meas.) 1o0goR4- 995QmE>H éo@ 1592€bn2 2ﬁ4)5n (ﬁs(gj 9—8§501z8@H)00rrp Ex. 1 8. 5
6.2 7.6, 6.2 0.55 0. .5209 1.77 20
Bi ol ogi cal Exanpl es and Dat a A Tr ansf ect I on of CeI I S wWith Human Hi st am ne
R t 9 df
O i LR R BRI BB P EERVES, | o™
was theno r%mWerazlﬂﬂQ/lmeﬂfanonmltmt@e g®ltli a and trans.ferred to an

Physical Chemical Data

The measured pK, values for Example 1, a cyclopropyl amine, was
‘ significantly lower than that predicted through calculation (usihg the Pallas
15 software package from CompuDrug, Inc.), and also were significantly lower -
than that observed for Comparative Example 1 (isopropyl amine). Measured
pKa, log P, and log D values were determined by p!ON, Inc (Woburn Mass ).
Table 1. Physical Chemical Data

EX oK. (cale) | pK.(meas) | TogP | Tog D
Ex. 1 85,62 65,53 089 | 0.86
Comp.Ex.1| 85,62 | 7.6 62 055 | 0.13
Comp.Ex.2 | 78,62 7.4,6.5 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 frdm
the plate with trypsin and pelleted in a clinical centrifuge. The pellet was then
re-suspended in 400 pL'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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25 el ectroporation cuvette with a 0.4 cmgap between the el ectrodes
(Bio-Rad #165-2088). One pg supercoiled H3 receptor cDNA was added to the
cells and 28 WD 2007/ 035425 PCT/ US2006/ 035877 m xed gently. The voltage

for the ekasidghapigti on was set at 0.25 kV and the capeguiangsssyas set at
960 pF. After electroporation the cells were diluted with 10 nlL of

conplete nedia and were plated onto four 10 cmdishes at the follow ng

ratios: 1:20xedgeqntly.17ke v@;ﬁgefogtheﬁ{%ctwor%thw@s 8¢t a\Reth kY apddbRer for 5
24 h bef or %a Egaie{?ﬁe% c ?)%F G e R Rt gbe"'&tloﬁL{ﬁé( bﬁﬁé;wé("e' &ﬁéfc?\ﬁltl’{"er e

grown and tested. SK-N I's were used because t I've efficient
coupl i ng f di0 mLohicompiaie n’dﬁdl@.ﬁﬁdlwem platadconte dourTHecml distees atibe gave t he

nost robust, i nhi bit.i te n' re se i St anl ne were
Tt o T pdSLGRD 186 RIEGMR REC HDRRAUS wiefe BT s Bhlériel o o

from hi st aranebéidré adeipyBO0qIPEESISL MCiSiHe Sl soplivet! s@estionhwsregpowaed in 50
mM TrisHC /0.5 nmM EDTA. Su rnatants froman 800 g qslﬁilr'n wer e co@éected and

were recentandt agfed. aK-BoMEoeelly wege used H??ﬁ“sﬁéhﬂé%’e et COURIRELIPENT zed i n
50 MM Tri S’n%uﬁ‘b@ﬁ@?ﬁdéﬁh‘? ¢ tasé/bﬁ‘hé%ms“éﬁétf‘ﬂ]aﬁé thé‘?r\&‘gg@éhs‘f"lr{hfbuﬁbrﬁ nM

(3H] - N- net hyl tam ne m nus test conpo mn at 25 C and
wer e har vegif @debylateawC&asfel ih respoinee tokistantre @eye ased forfurtherfstudsr s
(pretreated with 0.3% pol yet hyl eni mine) foll owed by four washes with
buffer. Filters were added to 5 niL of scintillation cocktail, and the.

si gnal 1gas B. tﬁlapNGMgmyﬂﬂstamnfe Biindlmigd scintillation counter. Non-specific
bi ndi ng was defined

v;[a i st am ne. re . cal cul at ed
Phoet an o Kb oCa RETRl e MelaeikintceepeERKb s bl SRV elE Ne o
accordi ng tﬂbn’éckb%-nizérdrm 58 MVFTAIHEID.S i EDT(P[ L$6;6é§ﬁh§anté3ﬁém drPgorgmpounds

tested. in this assay are presented in Table as an aver% of ‘results

obt ai ned. apmjwage erl ataﬂoanob@ﬁq@a'eg@nm@gasi@ﬁap@w g ims0pniesdrallets in U. S.
e Ehe ronarerbe iR buln S67m Tiys ARPEDTAREA cpep bt fefct VLY
6.5 8.25 Exm'qﬁadaecﬂwah@ SnW [°H]-N-methylhistamine plus/minus test compounds for
' 60 min at 25 °C and were harvested by rapid filtration over GF/C glass fiber
filters (pretreated with 0.3% polyethyleniminé) followed by four washes with
puffer. Filters were added to 5 mL of scintillation cocktail, and the signal was
" then counted on a liquid SCintiIIation counter. Non-specific binding was defined
20  with 10 UM histamine. pK; vélues 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 +
(IL)/(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).

25
Table 2. Binding Activity at the Human Hs Receptor.
Ex. Ki (nM) pK;
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 25 8.6
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Exanple 2B 2.0 8.7 Exanple 3 2.5 8.6 29 WD 2007/035425 PCT/ US2006/ 035577
Exanple 4 6.0 8.2 Exanple 4B 23 7.6 Conparative Exanple 2 1.0 9.0
Conparative Exanple 2A 1.7 8.8 Conparative Exanple 2B 2.0 8.7 Conparative
Exanpl e 3 w0 000803%423Conpar ati ve Exanple 3B 1.0 9.0 Conpar/asioee 0B Eanpl e 4
0.7 9.2 Conparative Exanple 5 1. 0 9;0 Conparative Exanple 6 6.0 8.2
Conpar ati ve Exanple—6B-5-0—-38—3 Sy-eHe—AM2 m1""m,'! at+er—Supl i nes of
SK-N-MC cel | s werje creat eﬁ‘atnllﬂ? expressed a¢ port csgngstruct and the
human H3 receptorf. The pPEZg MF@U@ Were obtal pgd as b deggri bed by Barbier,
A J, et al. (Br. |J._ Pharmaco 1994, 143(5), 649-661) Data for conpounds
tested in this agsayCemparative&xaoyple & Tabl e BP as lan aﬂx@rage of the
resul ts obtai ned.—Fabte—3-—=Fuaets n"' ety BT pA2 gzxalrp e l8.4

Exanmple 2B 9.0 errpgégm%r@t“@(g’ff ?AQ Cohpar at|i ve 1A 8.9

Conparative Exanrl e(ﬂ;n%eﬁau\@amﬁp[blzsa xanmppe 3B 9.6 @rrpar tive Exanple
4 10.0 Conpar at e Fyam'\l e 6 82 10 DIl Pharnmecoklinetics _and bi oanal ysi S

One group of six |mal Gomparajive EXampg 3Rat|s (adPr ox.| 300 &7 body

Comparative Example 3B 10 9.0
Comparative Example 4 . 07 92
Combarative Example 5 1.0 - 90
Comparative Example 6 6.0 . - 8.2

}Comparative Example 6B - 5.0 8.3

v

C. Cyclic AMP accumulation ,
Sublines of SK-N-MC cells were created that expressed a repdrter
construct and the human Hs receptor. The pA. values were obtained as |
5  described by Barbier, A.J. et al. (Br. J. Pharmacol. 1994, 143(5), 649-661).
Data for compounds tested in this assay are presented in Table 3, as an
- average of the results obtained.
Table 3. Functional Activity

Ex. ' pA2

Example 1 . 8.4

Example 2B 9.0

| Comparative Example 1 9.0

Comparative Example 1A 8.9

Comparative Example 2 - 9.5
Comparative Example 3B 96

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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wei ght; three animals per tine point) was used. They were group-housed, 30
WO 2007/ 035425 PCT/ US2006/ 035877 provided food and water ad |ibitum and
were mai ntained on a 12-h light and dark cycle. Aninmals were acclinmatized
for at |eawiofouByRsafter receipt fromthe vendor pri ofcies206sweslt gati ons.
For oral dosing, test conpounds were fornmulated at 1 ng/nL in 0.5%5

hydr oxypropyl methyl cellul ose and delivered at a dose of 10 nmg/ kg. CGitric
acid salt P@Vided(eedand sateradiibim, sed wese nialaigines on &)1 2d1 lighi@ndest

conpounds Wei& oM %mrﬁafsfrgéra dRRREMAS Br BPlHS: F83% foterllﬁgérp{ t?gm(til\g mkg)

for each conpoun via a gauge 1 ntragastric gavage ntravenous
dosi ng, t esvendooppouiodsvestigatiéns. mul at ed at 1 ng/ n1_ | n 5% dextrose in water

and dosed at 10 [ka (1 m/k s do ia a

24- gauge Ter urm( rﬁ@ﬁﬁ@( F%Stggh%’ygas ol *%mlu L’!“R)B%es °Al'l dosing
sol uti ores waydroRypropyl etkthylvetdosé ahy delivered kiba ldeé@f normg/Bg oQitrisaoil es (250
pL) were taken fromthe lateral tail vein intao heparinized Natel son bl ood

col l ecti on $@lbosmgiRrepaiRsl assgesaripgd io"BE)Fﬁ_mpl?Lé Biref teclest sompendsy¥i®.  The
bl ood sanpl 6§eowem fdcb g e dI98 désérbﬁh@@gﬁég @ng[/le})fd%e%ﬂ cever until

m cro-centri asma was retained an
anal ysi s bchlUpWCNﬁa aDHt gaugeainirapastrie gayage!. o‘r'omnltrmn@gs‘ﬁosm@ntesh ver si on

3.3 or 4.0.1. A no art t al 0 Ext r avas r

i o st r ai PORPRRER e BERURY ' R i S 3pdrgte I Wh Y A6 eRed at

phar mactki netn k@@r mIEﬂ{g?MﬁthSdWDdWUsllmra“ﬂéhb@édéb@ﬂé a24-jiuge m@tunm@l i cabl e or
not determ ne r nacoki net hc Profiles 1n the Rat . Mbde.

Trmax Cmax A @C@"Qted” g 'atFFﬁ)l tf{“h‘@"’r‘ﬂ.f‘ dRsiRgsRiufiops werg Rﬁ?ﬁaﬁ?q’(g) ( Ukg)

Ex. 18 oral in5qRE o 46 idedibr20. 2 5.45 i.v. NA 935 777 0.92 21.6 1.72
Conp. oral 1.5 IR QIR0 riediiore®: 2 St B 1B i NA 4113 1560 5.2 138

3.55 Blood samples (250 pL) were taken from the lateral tail vein into
~ heparinized Natelson blood collection tubes and expelled into 1.5 mL
15 mcirocentrifuge tub'est The blood s_émples 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.)
20 | 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 T Cl vd
Ex. Mode
L (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
Jlve | NA 935 77 0.92 216 | 1.72
Comp. ' .
oral | 1.5 1050 9743 4.71 17.1 6.98
Ex. 1B . :
iv. 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 | 285 484 1.86 34.8 6.41
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Conp. oral 1.33 683 4104 2.89 43.2 10.33 Ex. 2B i.v. NA 285 464 1.86 34.8
6.41 31 WO 2007/ 035425 PCT/ US2006/ 035877 Table 5. Pharnmacoki netic
Profiles in the Rat Ex. Mbode Tmax Cnax AUCI NF T112(h) d wud (h) (pnol/m)
(h- prol / myyo beimssaskg) (Ukg) Ex. 2B oral 1.67 0.42 1. 9t1Rsied3dr112 i.v.
NA 3.78 1.37 1.11 41.4 3.94 Conp. oral 1.33 0.16 1.95 8.22 270 180 Ex. 3B
i.v. NA 1.49' 1.16 7.60 44.2 29.2 Conp. oral 0.67 0.48 1.28 3.44 1135 397

Ex. 45 i.v.Table §, Rhapmagokinge Arofilesdn the Bat 3B oral 0.25 0.19 018 0.41 NA
NA N 68618627382 § 48— ComgoratT 638007 12 Pgo A NA
Ex. 5B i.V. MA 2.|Gfode [ 5mey 33 ?5621 17. 8 NF 4B %8'1‘)510' 83 8.73 83.2 4.58 NA
'NA Lv. NA 2.92 3.07 1l 4@) 15pmaolii9l (hqongiimigrial 0. 50(nil/eBn/kg) HEL/Kg)35 NA NA
B OB 1 VB T P67 o0 042 T O 1.9F o '24B 431 | 112
iv. | NA 3.78 1.37 1.11 41.4 - 3.94
Comp. ' ' : 2k
oral { 1.33 0.16 1.95 8.22 270 180
Ex. 3B : . ' il
iv. | NA 1.49 116 | 7.60 442 | 292
Comp. R
oral | 0.67 0.48 1.28 3.44 1135 397
Ex. 4B ' ~ , SEE
| iv. | NA 0.46 041 2.08 113 20.3
Ex.3B | oral {0.25 0.19 0.18 0.41 NA NA
iv. | NA 08 | 0.8 0.27 282" 6.48
Comp. ‘ : o :
oral | 0.38 0.07 0.12 0.95 NA NA
Ex. bB
iv. | NA 2.68 0.42 1.33 154 17.8
Ex. 4B | oral | 0.83 8.73 . 3832 358 | © NA | NA
iv. | NA 2.92 3.07 1.47 15.2° 1.91
Comp. ' . ‘ ‘ o
oral | 0.50 2.96 19.99 4,35 NA NA
Ex. 6B ' ‘ .
iv. | NA 1.41 1.34 2.36 34.9 7.04

32



1. A conpound selected fromthe group consisting of: (4-cycl opropyl -

" pi perazin-1-yl)-(4-norpholin-4-yl net hyl - phenyl ) - net hanone, (4-cycl opropyl -
pi perazin-1-yl)-[4-(4-fluoro-piperidin-1-ylnmethyl)-phenyl]-nmethanone, (4 5
cycl opropyl - pi perazi n-1-yl ) - (4-thi onor phol i n-4-yl met hyl - phenyl ) - met hanone,
and (£LniRIsopr opyl - pi perazin-1-yl)-[4-(2-hyd roxynet hyl -norp

hol i n-4-yl met hyl ) - phenyl ] - net hanone, and enanti oners, hydrates, solvates,
and pharmaceutically acceptable salts thereof. 10 2. A conpound according
toclaim1 that is (4-cycl opropyl -pi perazin-1-y

| 4-
nor phol i n- 4-%| nethgempewd, seleeted fraRbihecgroap Caﬂs‘étz@@f' dﬁé?t’:’doﬁSRWb(t e,
sol vat e, Elﬁ%?@'ﬁh(ﬁ%r Mot -&?Pﬁé\hyﬁgﬁy&rﬁ%%\ﬁeﬁe {2 clyél PFUH;’IPund

accordi ng t(? aim1l cyclo perazi n- 4- 715
(4-f1l uoro- plqumradlnrﬂ- 1)) {M(Muwkplpgitbwl—)]lmeﬁlwmwll -roethanorendét i oner

hyd , h f . 4.
e, kBRI BB B AR Ry FeBond .
t hi onor phoI |(4=o4}cmbrtﬂiyhplpemﬂylﬂ)[nﬂﬂhwmwwmmhylanommanm%methybydr ate, 20

| vat ticall bl t her eof
accor i ng 1 SREPUIAAERe a8 SRACURTasy BURLSs. Salaiaeron §fy FpaFectily

(2- hydr oxyneickyptab $418!theredf.yl met hyl ) - phenyl ] - met hanone, or an enanti oner,
hydrate, solvate, or pharmaceutically acceptable salt thereof. 25 6. A

conmpound according to claim2 selected fromthe group consisting of:

( 4acycl 0RpoRY | - PiAEsABLINd addording taTBaRR Al thAt (¥ cYEIbBMpyPhigBMZIn-1Bhgnone
an . .

(4- cycl opr opyPrPpPiEAamathyl-phenylamatanepei of-an gnamiomar. Pydsalel solMatehahone
di hydrochl orjy ing to claim6 that is
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4, A compound according to claim 1 that is (4-cyclopropyl-piperazin-1-yl)-(4-
thiomorpholin-4-yimethyl-phenyl)-methanone, or an enantiomer, hydrate,

20 soivate, or pharmaceutically acceptable salt thereof.

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

25
6. A compound according to claim 2 selected from the group consisting of:
(4-cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone and
(4-cyclopropyl-piperazir\\-1—yI)-(4-morpholin-4-y|methyl-phenyl)—methanone
dihydrochloride.

30
7. A compound according to claim 6 that is (4-cyclopropyl-piperazin-1-yl)-(4-
morpholin-4-ylmethyl-phenyl)-methanone.
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(4-fluoro-piperidin-1-yl methyl)-phenyl]-nethanone citrate salt,
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12. At least one compound selected from the group consisting of: (4-

cyclopropyl-piperazin-1-yl)-(4-morpholin-4-yimethyl-phenyl)-methanone, (4-
cyclopropyl-piperazin-1-yl)-[4-(4-fluoro-piperidin-1-ylmethyl)-phenyl]-methanone,
25 (4-cyclopropyl-piperazin-1-yl)-(4-thiomorpholin-4-ylmethyl-phenyl)-methanone,
and (4-cyclopropyl-pipera:?'zi’n-1-yl)-[4—(2-hydroxymethyl-morpholin-4-ylmethyl)-
phenyl]-methanone, and enantiomers, hydrates, solvates and pharmaceutically
acceptable salts thereof, for use in the treatment or prevention of a CNS
disorder selected from the group consisting of. neurologic disorders including
30 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
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14.  a) At least one compound according to claim 1, and b) one or more
histamine H, or H, antagonists, for use in the treatment or prevention of allergic

20 rhinitis, nasal congestion, and allergic congestion.

15.  a) At least one compound according to claim 1 and b) one or more
neurotransmitter re-uptake blockers, for use in the treatment or prevention of

depression, mood disorders or schizophrenia.

16.  a) At least one compound according to claim 1, and b) modafinil, for use
25 in the treatment or prevention of narcolepsy, excessive daytime sleepiness
(EDS), Alzheimer's disease, depression, attention deficit disorders, MS-related
fatigue, post-anesthesia grogginess, cognitive impairment, schizophrenia,
spasticity associated with cerebral palsy, age-related memory decline, idiopathic

somnolence, or jet-lag.
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(4-cycl opropyl - pi perazi n-1-yl)-[ 4-(2-hydroxynet hyl - nor phol i n-4-yl net hyl ) -
phenyl ] - met hanone, and pharnaceutically acceptable salts thereof, for use
in treating a subject suffering fromor diagnosed with a di sease sel ected
fromthe group consisting of: cognitive disorders, sleep disorders,
psychiatric disorders, and other disorders. 20 21. The conpound according

to claim20,_wherein the disease is selgected . fromthe groug consisting of:
derenti a. - AlZhe AEPMPotTd@seaag Ao, b aaraheapsicd i SHBeBaRRI ve
inpairnent,b?p@ﬂQqungtqt attention deficit hyperactivity disorders,
attention-deticit disorders, and |l earning and nenory 25 disorders. 22. The
conmpound according to claim 21, wherein the disease is selected from the
group consisting of: |earning inpairnent, nmenory inpairnment, and nenory
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24. The conpound according to claim23, wherein the disease is selected
from the group consisting of: sleep apnea, perinenopausal hornonal shifts,
Par ki nson' s1di seagphariidtéitighecanpayitin sccoftting esslainm 11 cluethet bemppsing and
shift 10 work schedul es. 25. The conpound according to claim 20, wherein
the di sease!QP¥38@&cted from the group consisting of: schizophrenia,

bi pol ar 4 sorders, manic disorders, depression, obsessive-conpulsive

di sorder, and post-traumatic stress disorder. 15 26. The conpound
accor di ng t 80¢cl o FPPWOURASelscted frrmdne gLy Goasising of elf-EYUMR™OPYe gr oup
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27, The conparazIndoridr dgiuoeo-pireridinahyimalBylkphenyibmetnaned, (45 sel ect od
from cyclopropyl-piperazin-1-yl)-(4-thiomorpholin-4-yimethyl-phenyl)-methanone, and
15 (4-cyclopropyl-piperazin-1-yl)-[4-(2-hydroxymethyl-morpholin-4-ylmethyl)-
phenyl]-methanone, and pharmaceutically acceptable salts thereof, for use in
treating a subject suffering from or diagnosed with a disease selected from the
group consisting of: cognitive disorders, sleep disorders, psychiatric disorders,
and other disorders.
20
21.  The compound according to claim 20, wherein the disease is selected
from the group consisting of: dementia, Alzheimer's disease, cognitive
dysfunction, mild cognitive impairment, pre-dementia, attention deficit
hyperactivity disorders, attention-deficit disorders, and learning and memory
25 disorders. ‘

22. The compound according to claim21, wherein the disease is selected from
the group consisting of: learning impairment, memory impairment, and memory
loss.

30

36



the group consisting of: depression, disturbed sleep, fatigue, |ethargy,
cognitive inpairnent, nenory inpairnment, nmenory |oss, |earning inpairnent,
attention- deficit disorders, and eating disorders. 25 28. The conpound.
according to claim 20, wherein the disease is selected from the group
consisting of: age-related cognitive decline, REM behavioral disorder,
beni gn post lBGaIThaacdrhgmnd a'acuidrdu‘sg toclaim20t whereor therdiseasess lselmtdcbfgom

syndrone, at ed. di sor.ders. nac egeneratipn ret.

pi gnent osi SXﬁ%group consisting of.” insomnia, dust beg ép, narcoPepSy t(f]1 orwi hou
associated cataplexy, cataplexy, disorders of sleep/wake homeostasis,
idiopathic somnolence, excessive daytime sleepiness, circadian rhythm

5 disorders, fatigue, lethargy, and jet lag.

24. The compound according to claim 23, wherein the disease is selected from
the group consisting of. sleep apnea, perimenopausal hormonal shifts,
Parkinson's disease, multiple sclerosis, depressioﬁ, chemotherapy, and shift

10 work schedules.

25. The compound according to claim 20, wherein the disease is selected from
the group consisting of: schizophrenia, bipolar disorders, manic disorders,
~ depression, obsessive-compulsive disorder, and post-traumatic stress disorder.
15
26. The compound according to claim 20, wherein the disease is selected from
the group consisting of. motion sickness, vertigo, epilepsy, migraine, neurogenic
inflammation, eating disorders, obesity, and substance abuse disorders.

20 27. The compound according to claim 20, wherein the disease is selected from
the group consisting of. depression, disturbed sleep, fatigue, lethargy, cognitive
impairment, memory impairment, memory loss, learning impairment, attention-

deficit disorders, and eating disorders.

25 28. The compound according to claim 20, wherein the disease is selected from
the group consisting of: age-related cognitive decline, REM-behavioral disorder,
benign postural vertigo, tinitus, movement disorders, restless leg syndrome, eye-

related disorders, macular degeneration, and retinitis pigmentosis.
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